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1 Introduction  

 Legal bases and environmental 
assessment tasks 

Maritime spatial planning in the German Exclu-
sive Economic Zone (EEZ) is the responsibility 
of the Federal Government under the Regional 
Planning Act (Raumordnungsgesetz, ROG)1. 
In accordance with Article 17(1) of the ROG, 
the competent Federal Ministry, the Federal 
Ministry of the Interior, Building and Community 
(BMI), in agreement with the federal ministries 
concerned, draws up a spatial plan for the Ger-
man EEZ as a statutory instrument. In accord-
ance with Article 17(1) Sentence 3 of the ROG, 
the BSH carries out the preliminary procedural 
steps for drawing up the spatial plans (Rau-
mordnungsplans, ROP) with the consent of the 
BMI. When drawing up the ROP, an environ-
mental assessment is carried out in accord-
ance with the provisions of the ROG and, 
where applicable, those of the Environmental 
Impacts Assessment Act (Gesetz über die Um-
weltverträglichkeitsprüfung, UVPG)2, the so-
called Strategic Environmental Assessment 
(SEA). 

The obligation to carry out a strategic environ-
mental assessment, including the preparation 
of an environmental report, is a result of the up-
dating, amendment and cancellation of the ex-
isting spatial plans from 2009, from Articles 
7(7) and (8) of the ROG, in conjunction with Ar-
ticle 35(1) No. 1 of the UVPG and No. 1.6 of 
Annex 5. 

According to Article 1 of the SEA Directive 
2001/42/EC, the aim of the Strategic Environ-
mental Assessment is to ensure a high level of 
environmental protection in order to promote 
sustainable development and to contribute to 

                                                
1 Of 22 December 2008 (BGBl. I p. 2986), last amended 
by Article 159 of the Ordinance of 19 June 2020 (BGBl. I 
p. 1328). 

ensuring that environmental considerations are 
adequately taken into account during the prep-
aration and adoption of plans well in advance 
of the actual project planning. According to Ar-
ticle 8 of the ROG, the Strategic Environmental 
Assessment has the task of determining the 
likely significant impacts of implementing the 
plan and to describe and evaluate them in an 
environmental report at an early stage. It 
serves to ensure effective environmental pre-
cautions in accordance with the applicable laws 
and is performed according to uniform princi-
ples and with public participation. All protected 
resources under Article 8(1) of ROG are to be 
considered: 

• people, including human health  

• fauna, flora, and biodiversity 

• site, soil, water, air, climate and land-
scape 

• cultural and other material resources 

• the interactions between the above-
mentioned protected resources. 

In the context of spatial planning, definitions 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples.  

The requirements and content of the environ-
mental report to be prepared are specified in 
Annex 1 of Article 8(1) of the ROG. 

Accordingly, the environmental report consists 
of an introduction, a description and assess-
ment of the environmental impacts identified in 
the environmental review, in accordance with 
Article 8(1) of the ROG, and additional infor-
mation. 

2 In the version promulgated on 24 February 2010, BGBl. 
I p. 94, last amended by Article 2 of the Act of 30 No-
vember 2016 (BGBl. I p. 2749). 



2 Introduction 

 

 

 

According to No. 2d) of Annex 1 of Article 8 of 
the ROG, other planning options that may be 
expressly considered should also be named, 
taking into account the objectives and the geo-
graphical scope of the ROP. 

 Outline of the content and main 
objectives of the spatial plan  

According to Article 17(1) of the ROG, the spa-
tial plan for the German EEZ must take into ac-
count any interaction between land and sea, as 
well as safety aspects 

1. to ensure safety  
and ease of navigation, 

2. for further economic  
uses, 

3. for scientific uses 
and 

4. to protect and improve 
the marine environment. 

 

According to Article 7(1) of the ROG, spatial 
plans for a specific planning area and a regular 
medium-term period must contain specifica-
tions as objectives and principles of spatial 
planning for the development, order and safe-
guarding of the area, in particular for the uses 
and functions of the area. 

Under Article 7(3) of the ROG, these provisions 
may also designate areas. For the EEZ, these 
may be the following areas: 

Priority areas intended for certain spatially sig-
nificant functions or uses and excluding other 
spatially significant functions or uses in the 
area, where these are incompatible with the pri-
ority functions or uses. 

Reserved areas, which are to be reserved for 
certain spatially significant functions or uses, to 
which particular weight is to be attached when 
comparing them to competing spatially signifi-
cant functions or uses. 

Suitability areas for the marine area in which 
certain spatially significant functions or uses do 
not conflict with other spatially significant inter-
ests, whereby these functions or uses are ex-
cluded elsewhere in the planning area. 

In the case of priority areas, it may be stipulated 
that they also have the effect of suitability areas 
under Article 7(3) Sentence 2 No. 4 of the 
ROG. 

According to Article 7(4) of the ROG, the spatial 
plans should also contain spatially significant 
planning provisions and measures by public 
bodies and entities under private law according 
to Article 4(1) Sentence 2 of the ROG which are 
suitable for inclusion in spatial plans, are nec-
essary for the coordination of spatial claims, 
and can be secured by objectives or principles 
of spatial planning. 

 Relationship to other relevant 
plans, programmes and pro-
jects  

In Germany, there is a tiered planning system 
for the coordination of all spatial requirements 
and concerns arising in a given area, consisting 
of Federal, State and Regional planning au-
thorities. According to Article 1(1) Sentence 2 
of the ROG, this system is used to coordinate 
different spatial requirements in order to bal-
ance out conflicts arising at the respective plan-
ning level and to make provisions for individual 
uses and functions of the space. 

The tiered system allows the planning to be fur-
ther specified by the subsequent planning lev-
els. According to Article 1(3) of the ROG, the 
development, organisation and safeguarding of 
the subspaces should be integrated into the 
conditions and requirements of the overall 
area, and the development, organisation and 
safeguarding of the overall area should take 
into account the conditions and requirements of 
its subspaces.  
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The Federal Ministry of the Interior, Building 
and Community (BMI) is responsible for spatial 
planning at federal level in the EEZ. In contrast, 
the respective federal state is responsible for 
state planning for the entire area of the state, 
including the respective coastal waters. 

In addition to spatial planning for the respective 
areas of responsibility, there are sectoral plans 
based on sectoral laws for certain planning ar-
eas. Sectoral plans serve to define details for 
the respective sector, taking into account the 
requirements of spatial planning.  

1.3.1 Spatial plans in adjacent areas  

In the interests of coherent planning, coordina-
tion processes with the plans of the coastal fed-
eral states and neighbouring states are advisa-
ble and must be taken into account in the cu-
mulative assessment of impacts on the marine 
environment. At present, the spatial planning of 
both Lower Saxony and Schleswig-Holstein is 
being updated. Regional spatial planning pro-
grammes of the coastal regions will be taken 
into account, provided that significant defini-
tions are made for the coastal waters. 

1.3.1.1 Lower Saxony  

The spatial plan for the state of Lower Saxony, 
including the coastal sea of Lower Saxony, is 
the State Spatial Planning Programme 
(Landesraumordnungsprogramm, LROP). The 
Ministry of Food, Agriculture and Consumer 
Protection of Lower Saxony, as the highest 
state planning authority, is responsible for 
drawing up and amending it; the final decision 
on the LROP is the responsibility of the state 
government. The LROP is based on a directive 
from 1994 and has been updated several times 
since then, most recently in 2017. At the end of 
2019, the procedure for a new update was ini-
tiated. 

1.3.1.2 Schleswig-Holstein  

In Schleswig-Holstein, the State Development 
Plan (Landesentwicklungsplan, LEP S-H) is the 

basis for the state's spatial planning. The Min-
istry of the Interior, Rural Areas, Integration and 
Equality of Schleswig-Holstein (MILIG) is re-
sponsible for drafting it and amending it. The 
current LEP S-H, from 2010, forms the basis for 
the spatial planning of the state until 2025. The 
state of Schleswig-Holstein has initiated the 
procedure for updating the LEP S-H 2010 and 
carried out a participation procedure in 2019. 

1.3.1.3 Netherlands  

The Netherlands is in the fourth revision cycle 
and is currently preparing the planning phase. 
The plan is binding and covers a planning area.  

1.3.1.4 United Kingdom  

England consists of 11 planning areas and 
each area is to receive its own plan. These are 
to be designed for a long-term period of about 
20 years and updated every three years. It is 
envisaged that all plans will be in place by 
2021. 

The Scottish Plan is currently being revised 
and is in its second cycle. The consultation on 
the revision of the first plan has just been com-
pleted. Scotland has one national maritime 
spatial plan and 11 spatial planning areas. The 
spatial plans are also binding in Scotland.  

1.3.1.5 Denmark  

Denmark is at an advanced stage of the spatial 
planning process. Denmark is currently drafting 
the first spatial plan as a comprehensive plan 
for the North Sea and the Baltic Sea, which will 
be binding and last until 2050.  

1.3.2 MSFD programme of measures  

Each Member State must develop a marine 
strategy to achieve good status for its marine 
waters, which for Germany is the North Sea 
and the Baltic Sea. The key to this is the estab-
lishment of a programme of measures to 
achieve or maintain good environmental status 
and the practical implementation of this pro-
gramme of measures. The establishment of the 



4 Introduction 

 

 

 

programme of measures (BMUB, 2016) is reg-
ulated in Germany by Article 45h of the Federal 
Water Act (Wasserhaushaltsgesetz, WHG). 
Under Objective 2.4 "Oceans with sustainably 
and carefully used resources", the current 
MSFD programme of measures mentions mar-
itime spatial planning as a contribution of exist-
ing measures to achieving the operational ob-
jectives of the MSFD. In addition, the catalogue 
of measures also formulates a concrete review 
mandate for updating the spatial plans with re-
gard to measures for the protection of migra-
tory species in the marine area. Both the envi-
ronmental objectives of the MSFD and the 
MSFD programme of measures are taken into 
account in the SEA. 

1.3.3 Management plans for the North 
Sea EEZ nature reserves  

On 17 November 2017, the Federal Agency for 
Nature Conservation (Bundesamt für Na-
turschutz, BfN) initiated the participation proce-
dure under Article 7(3) of the Regulation on the 
Establishment of the "Borkum Riffgrund" Na-
ture Conservation Area (NSGBRgV)3, Article 
7(3) of the Regulation on the Establishment of 
the Doggerbank Nature Conservation Area 
(NSGDgbV) 4and Article 9(3) of the Regulation 
on the Establishment of the "Sylt Outer Reef - 
Eastern German Bight" Nature Conservation 
Area (NSGSylV)5 on the management plans for 
the nature conservation areas in the German 
North Sea EEZ. On 13 May 2020, the manage-
ment plans "Borkum Riffgrund"6, "Doggerbank" 
7and "Sylt Outer Reef - Eastern German Bight" 
were 8published in the Federal Gazette. 

1.3.4 Tiered planning procedure for off-
shore wind energy and power lines 
(central model)  

                                                
3 Of 22 September 2017 (BGBl. I p. 3395). 

4"Of 22 September 2017 (BGBl. I p. 3400). 

5 Of 22 September 2017 (BGBl. I p. 3423). 

For some uses in the German EEZ, such as 
offshore wind energy and power cables, a 
multi-stage planning and approval process—
i.e. a subdivision into several stages—is envis-
aged. In this context, the instrument of maritime 
spatial planning is at the highest and superor-
dinate level. The spatial plan is the forward-
looking planning instrument which coordinates 
the most diverse interests of users in the fields 
of industry, science and research as well as 
protection claims. A strategic environmental 
assessment must be carried out when the spa-
tial plan is drafted. The SEA for the ROP is re-
lated to various downstream environmental as-
sessments, in particular the directly down-
stream SEA for the site development plan 
(FEP). 

The next level is the FEP. Within the framework 
of the so-called central model, the FEP is the 
control instrument for the orderly expansion of 
offshore wind energy and electricity grids in a 
tiered planning process. The FEP has the char-
acter of a sectoral plan. The sectoral plan is de-
signed to plan the use of offshore wind energy 
and the electricity grids in a targeted manner 
and as optimally as possible under the given 
framework conditions—in particular the re-
quirements of spatial planning—by defining ar-
eas and sites as well as locations, routes and 
route corridors for grid connections or for cross-
border submarine cable systems. In principle, 
a SEA is carried out to accompany the estab-
lishment, updating and modification of the FEP. 

In the next step, the sites for offshore wind tur-
bines defined in the FEP will undergo a prelim-
inary examination. If the requirements of Article 
12(2) of the Wind Energy At Sea Act (Wind-
SeeG) are met, the preliminary examination is 
followed by the determination of the suitability 
of the site for the construction and operation of 

6 Published on 17 April 2020, BAnz AT 13.05.2020 B9. 

7 Published on 13 May 2020, BAnz AT 13.05.2020 B10. 

8 Published on 13 May 2020, BAnz AT 13.05.2020 B11. 
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offshore wind energy installations. The prelimi-
nary investigation is also accompanied by a 
SEA. 

If the suitability of a site for the use of offshore 
wind energy is established, the site is put out to 
tender and the winning bidder or corresponding 
entitled entity can submit an application for ap-
proval (planning approval or planning permis-
sion) for the erection and operation of wind tur-
bines on the area specified in the FEP. As part 
of the planning approval procedure, an environ-
mental impact assessment is carried out if the 
prerequisites are met. 

While the sites defined in the FEP for the use 
of offshore wind energy are pre-examined and 

tendered, this is not the case for defined sites, 
routes and route corridors for grid connections 
or cross-border submarine cable systems. 
Upon application, a planning approval proce-
dure including an environmental assessment is 
usually carried out for the construction and op-
eration of grid connection lines. The same ap-
plies to cross-border submarine cable systems.  

Under Article 1(4) of the UVPG, the UVPG also 
applies where federal or state legislation does 
not specify the environmental impact assess-
ment in more detail or does not comply with the 
essential requirements of the UVPG. 

 

Figure 1: Overview of the tiered planning and approval process in the EEZ.  

In the case of multi-stage planning and ap-
proval processes, it follows from the relevant 
legislation (e.g. Federal Regional Planning Act, 
WindSeeG and BBergG) or, more generally, 
from Article 39(3) of the UVPG that, in the case 

of plans, when defining the scope of the inves-
tigation, it should be determined at which of the 
process stages certain environmental impacts 
are to be assessed. In this way, multiple as-
sessments are to be avoided. The nature and 
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extent of the environmental impacts, technical 
requirements, and the content and subject mat-
ter of the plan must be taken into account. 

 
In the case of subsequent plans and subse-
quent approvals of projects for which the plan 
sets a framework, the environmental assess-
ment pursuant to Article 39(3) Sentence 3 of 
the UVPG shall be limited to additional or other 
significant environmental impacts as well as to 
necessary updates and more detailed investi-
gations. 

As part of the tiered planning and approval pro-
cess, a common feature of all reviews is that 
environmental impacts on the protected re-
sources specified in Article 8(1) of the ROG 
and Article 2(1) of the UVPG are considered, 
including their interactions. 

According to the definition in Article 2(2) of the 
UVPG, environmental impacts within the 
meaning of the UVPG are direct and indirect 
impacts of a project or the implementation of a 
plan or programme on the protected resources. 

According to Article 3 of the UVPG, environ-
mental assessments comprise the identifica-
tion, description and assessment of the signifi-
cant impacts of a project or a plan or pro-
gramme on the protected resources. They 
serve to ensure effective environmental protec-
tion in accordance with the applicable laws and 
are carried out according to uniform principles 
and with public participation. 

In the offshore sector, avifauna has become 
established as a sub-category of the objects of 
protection of animals, plants and biological di-
versity: seabirds/resting and migratory birds, 
benthos, biotope types, plankton, marine mam-
mals, fish and bats. 
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Figure 2: Overview of the protected resources in the environmental assessments. 
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The detail of the tiered planning process is as 
follows: 

1.3.4.1 Maritime spatial planning (EEZ)  

At the highest and superordinate level is the in-
strument of maritime spatial planning. For sus-
tainable spatial planning in the EEZ, the BSH 
prepares a spatial plan on behalf of the compe-
tent Federal Ministry, which comes into force in 
the form of statutory orders. 

The spatial plans should define, taking into ac-
count possible interactions between land and 
sea, and safety aspects 

• to ensure the safety and ease of navi-
gation, 

• for further economic uses, 
• for scientific uses and 
• to protect and improve the marine en-

vironment. 

In the context of spatial planning, specifications 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples. According to Article 8(1) of the ROG, 
when drafting spatial plans, the body responsi-
ble for the spatial plan must carry out a strate-
gic environmental assessment in which the 
likely significant impacts of the respective spa-
tial plan on the resources to be protected, in-
cluding interactions, must be identified, de-
scribed and evaluated. 

The aim of the instrument of spatial planning is 
to optimise overall planning solutions. A wider 
spectrum of uses and functions is considered. 
Fundamental strategic questions should be 
clarified at the beginning of a planning process. 
In this way, the instrument primarily functions, 
within the framework of the legal provisions, as 
a controlling planning instrument for the plan-
ning administrative bodies in order to create a 
framework for all uses which is compatible with 
the spatial and natural environment as far as 
possible. 

In spatial planning, the depth of examination 
is generally characterised by a greater scope of 
investigation, i.e. a fundamentally greater num-
ber of planning options, and a lesser depth of 
investigation in terms of detailed analyses. 
Above all, regional, national and global impacts 
as well as secondary, cumulative and syner-
getic effects are taken into account.  

The focus is therefore on possible cumulative 
effects, strategic and large-scale planning op-
tions and possible transboundary impacts. 

1.3.4.2 Site development plan  

The next level is the FEP.  

The specifications to be made by the FEP and 
to be examined within the framework of the 
SEA result from Article 5(1) of the WindSeeG. 
The plan mainly specifies areas and sites for 
wind energy plants as well as the expected ca-
pacity to be installed on these sites. In addition, 
the FEP also specifies routes, route corridors 
and sites. Planning and technical principles are 
also laid down. Although these also serve, 
among other things, to reduce environmental 
impacts, they may in turn lead to impacts, so 
that an assessment is required as part of the 
SEA. 

With regard to the FEP's objectives, it deals 
with the fundamental questions of the use of 
offshore wind energy and grid connections on 
the basis of the legal requirements, especially 
with the need, purpose, technology and the 
identification of sites and routes or route corri-
dors. Therefore, the primary function of the 
plan is as a steering planning instrument in or-
der to create a spatially and, as far as possible, 
nature-compatible framework for the imple-
mentation of individual projects, i.e. the con-
struction and operation of offshore wind energy 
plants, their grid connections, cross-border 
submarine cable systems and interconnec-
tions. 
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The depth of the assessment of the likely sig-
nificant environmental effects is characterised 
by a wider scope of investigation, i.e. a larger 
number of alternatives and, in principle, a lower 
depth of investigation. At the level of sectoral 
planning, detailed analyses are generally not 
yet performed. Above all, local, national and 
global impacts, as well as secondary, cumula-
tive and synergistic impacts in the sense of an 
overall view, are taken into account.  

As with the instrument of maritime spatial plan-
ning, the focus of the audit is on possible cu-
mulative effects as well as possible cross-bor-
der impacts. In addition, the FEP focuses on 
strategic, technical and spatial alternatives, es-
pecially for the use of wind energy and power 
lines. 

1.3.4.3 Suitability test as part of the pre-
liminary examination  

The next step in the tiered planning process is 
the suitability testing of sites for offshore wind 
turbines.  

In addition, the power to be installed is deter-
mined on the site in question.  

In accordance with Article 10(2) of the Wind-
SeeG, the suitability test assesses whether the 
construction and operation of offshore wind en-
ergy installations on the site conflicts with the 
criteria for the inadmissibility of defining a site 
in the site development plan, in accordance 
with Article 5(3) of the WindSeeG or, insofar as 
they can be assessed independently of the 
later design of the project, with the interests rel-
evant for the plan approval in accordance with 
Article 48(4) Sentence 1 of the WindSeeG. 

Both the criteria of Article 5(3) of the WindSeeG 
and the matters of Article 48(4) Sentence 1 of 
the WindSeeG require an assessment of 
whether the marine environment is endan-
gered. With regard to the latter concerns, there 
must be an assessment of whether pollution of 
the marine environment within the meaning of 

Article 1(1) No. 4 of the United Nations Con-
vention on the Law of the Sea is at risk and 
whether bird migration is endangered. 

Therefore, the preliminary examination with the 
suitability assessment or determination is the 
instrument connected between the FEP and 
the individual approval procedure for offshore 
wind energy plants. It refers to a specific site 
designated in the FEP and is thus much 
smaller than the FEP. It is distinguished from 
the plan approval procedure by the fact that an 
inspection approach which is independent of 
the later specific type of plant and layout is to 
be applied. So, the impact prognosis is based 
on model parameters, e.g. in two scenarios or 
ranges of scenarios which are intended to rep-
resent possible realistic developments. 

Compared to the FEP, the SEA of the profi-
ciency test is characterised by a smaller exam-
ination area and a greater depth of examina-
tion. In principle, fewer and spatially limited al-
ternatives are seriously considered. The two 
primary alternatives are the determination of 
the suitability of a site on the one hand and the 
determination of its (possibly partial) unsuitabil-
ity (see Article 12(6) of the WindSeeG) on the 
other. Restrictions on the type and extent of de-
velopment, which are included as specifica-
tions in the determination of suitability, are not 
alternatives in this sense. 

The focus of the environmental assessment 
within the framework of the suitability test is on 
considering the local impacts of a development 
with wind energy plants in relation to the site 
and the location of the development on the site. 

1.3.4.4 Approval procedure (planning ap-
proval and planning licensing 
procedure) for offshore wind tur-
bines  

The next step after the preliminary examination 
is the approval procedure for the installation 
and operation of offshore wind turbines. After 
the site under examination has been put out to 
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tender by the BNetzA, the winning bidder can, 
once BNetzA has accepted the bid, submit an 
application for planning approval or—if the pre-
requisites are met—for planning permission for 
the construction and operation of offshore wind 
energy plants, including the necessary ancillary 
plants on the site under examination. 

In addition to the legal requirements of Article 
73(1) Sentence 2 of the VwVfG, the plan must 
include the information contained in Article 
47(1) of the WindSeeG. The plan may only be 
established under certain conditions listed in 
Article 48(4) of the WindSeeG, and only if, inter 
alia, the marine environment is not endan-
gered, in particular if there is no cause for con-
cern about pollution of the marine environment 
within the meaning of Article 1(1) No.4 of the 
Convention on the Law of the Sea, and if bird 
migration is not endangered. 

Under Article 24 of the UVPG, the competent 
authority prepares a summary of 

• the environmental impact of the project 
• the characteristics of the project and 

the site, which are intended to prevent, 
reduce or offset significant adverse en-
vironmental effects 

• measures to prevent, reduce or offset 
significant adverse environmental im-
pacts 

• the replacement measures in case of 
interventions in nature and landscape. 

Under Article 16(1) of the UVPG, the project 
developer must submit a report to the compe-
tent authority on the expected environmental 
impacts of the project (EIA report), which must 
contain at least the following information:  

• a description of the project, including in-
formation on the location, nature, scale 
and design, size and other essential 
characteristics of the project 

• a description of the environment and its 
components within the project's sphere 
of influence 

• a description of the characteristics of 
the project and of the location of the 
project to exclude, reduce or offset the 
occurrence of significant adverse envi-
ronmental effects of the project 

• a description of the measures planned 
to prevent, reduce or offset any signifi-
cant adverse effects of the project on 
the environment and a description of 
planned replacement measures 

• a description of the expected significant 
environmental effects of the project 

• a description of the reasonable alterna-
tives, relevant to the project and its spe-
cific characteristics, that have been 
considered by the developer and the 
main reasons for the choice made, tak-
ing into account the specific environ-
mental effects of the project 

• a generally understandable, non-tech-
nical summary of the EIA report. 

Pilot wind energy plants are only dealt with in 
the context of the environmental assessment in 
the approval procedure and not at upstream 
stages. 

1.3.4.5 Approval procedure for grid con-
nections (converter platforms 
and submarine cable systems)  

In the tiered planning process, the establish-
ment and operation of grid connections for off-
shore wind energy plants (converter platform 
and submarine cable systems, if applicable) is 
examined at the level of the approval proce-
dures (planning approval and planning permis-
sion procedures) when implementing the spa-
tial planning requirements and the specifica-
tions of the FEP at the request of the respective 
project executing agency—the responsible 
TSO.  
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According to Article 44(1) in conjunction with 
Article 45(1) of the WindSeeG, the construction 
and operation of facilities for the transmission 
of electricity require planning approval. In addi-
tion to the legal requirements of Article 73(1) 
Sentence 2 of the VwVfG, the plan must in-
clude the information contained in Article 47(1) 
of the WindSeeG. The plan may only be ap-
proved under certain conditions listed in Article 
48(4) of the WindSeeG and only if, inter alia, 
the marine environment is not endangered, in 
particular if there is no cause for concern about 
pollution of the marine environment within the 
meaning of Article 1(1) No.4 of the Convention 
on the Law of the Sea, and no threat to bird mi-
gration. 

Moreover, according to Article 1(4) of the 
UVPG, the requirements for the environmental 
impact assessment of offshore wind energy in-
stallations, including ancillary installations, ap-
ply accordingly to the performance of the envi-
ronmental assessment. 

1.3.4.6 Cross-border submarine cable 
systems  

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG (Federal Mining 
Act), the construction and operation of an un-
derwater cable in or on the continental shelf re-
quires a permit  

• from a mining point of view (through 
the competent state mining authority) 

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

In accordance with Article 133(2) of the 
BBergG, the above-mentioned permits may 
only be refused if there is a risk to the life or 
health of persons or material resources or an 
impairment of overriding public interests which 
cannot be prevented or compensated for by a 
time limit, conditions or requirements. An im-
pairment of overriding public interests exists in 

particular in the cases specified in Article 
132(2) No. 3 of the BBergG. In accordance with 
Article 132(2) No. 3 b) and d) of the BBergG, 
an impairment of overriding public interests 
with regard to the marine environment exists in 
particular if the flora and fauna would be im-
paired in an unacceptable manner or if there is 
reason to believe that the sea will be polluted.  

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of transboundary submarine cable systems. 
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1.3.5 Cables  

On the upper level is the instrument of spatial 
planning. In this framework, areas or corridors 
for pipelines and data cables are defined. 

According to Article 8(1) of the ROG, the likely 
significant effects of the pipeline provisions on 
the protected resources must be identified, de-
scribed and assessed. 

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG, the construction 
and operation of a transit pipeline or underwa-
ter cable (data cable) in or on the continental 
shelf requires a permit 

• from a mining point of view (through 
the competent state mining authority) 
and  

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

According to Article 133(2) of the BBergG, the 
above-mentioned permits may only be refused 
if there is a risk to the life or health of persons 
or material resources or an impairment of over-
riding public interests which cannot be pre-

vented or compensated for by a time limit, con-
ditions or requirements. An impairment of over-
riding public interests exists in particular in the 
cases specified in Article 132(2) No. 3 of the 
BBergG. In accordance with Article 132(2) No. 
3 b) and d) of the BBergG, an impairment of 
overriding public interests with regard to the 
marine environment exists in particular if the 
flora and fauna are impaired in an unaccepta-
ble manner or if there is reason to believe that 
the sea will be polluted. 

In accordance with Article 133(2a) of the 
BBergG, the construction and operation of a 
transit pipeline, which is also a project within 
the meaning of Article 1(1) No.1 of the UVPG, 
is subject to an environmental impact assess-
ment in the licensing procedure with regard to 
the organisation of the use and exploitation of 
the waters above the continental shelf and the 
airspace above these waters, as stipulated in 
the UVPG. 

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of data cables. 
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Figure 4: Overview of the focal points of the environmental assessment for pipelines and data cables. 

1.3.6 Raw material extraction  

In the German North and Baltic Seas, various 
mineral resources are sought and extracted, 
e.g. sand, gravel and hydrocarbons. As a su-
perordinate instrument, spatial planning ad-
dresses possible large-scale spatial definitions, 
possibly including other uses. The anticipated 
significant environmental effects are reviewed 
(cf. also Chapter 1.5.4). 

During implementation, the extraction of raw 
materials is regularly divided into different 
phases: exploration, development, operation 
and aftercare phase. 

The exploration serves the purpose of explor-
ing raw material deposits in accordance with 
Article 4(1) of the BBergG. In the marine area, 
it is regularly carried out by means of geophys-
ical surveys, including seismic surveys and ex-
ploration drilling. In the EEZ, the extraction of 
raw materials includes the extraction (loosen-
ing, release), processing, storage and transport 
of raw materials. 

In accordance with the Federal Mining Act, 
mining permits (permission, licence) must be 
obtained for exploration in the area of the con-
tinental shelf. These grant the right to explore 
for and/or extract mineral resources in a speci-
fied field for a specified period. Additional per-
mits in the form of operating plans are required 
for development (extraction and exploration ac-
tivities) (cf. Article 51 of the BBergG). For the 
establishment and management of an opera-
tion, main operating plans must be drawn up for 
a period not normally exceeding two years, 
which must be continuously updated as re-
quired (Article 52(1) Sentence 1 of the 
BBergG). 

In the case of mining projects requiring an EIA 
Act, the preparation of a general operating plan 
is mandatory, and a planning approval proce-
dure must be carried out for its approval (Article 
52(2a) of the BBergG). Framework operation 
plans are generally valid for a period of 10 to 
30 years. 
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In accordance with Article 57c of the BBergG in 
conjunction with the Regulation on the Environ-
mental Impact Assessment of Mining Projects 
(UVP-V Bergbau), the construction and opera-
tion of production platforms for the extraction of 
oil and gas in the area of the continental shelf 
requires an EIA. The same applies to marine 
sand and gravel extraction on mining sites of 
more than 25 ha or in a designated nature re-
serve or Natura 2000 area. 

The licensing authorities for the German North 
Sea and Baltic Sea EEZ are the state mining 
authorities. 

1.3.7 Shipping  

In the context of spatial planning, the shipping 
sector is regularly defined in terms of areas 
(priority and/or reserved areas), objectives and 
principles. There is no tiered planning and ap-
proval process for the shipping sector, as is the 
case for the offshore wind energy sector, grid 
connections, cross-border submarine cables, 
pipelines and data cables. 

With regard to the consideration of the likely 
significant effects of the provisions on the ship-
ping sector, reference is made to Chapter 
1.5.4.3 

1.3.8 Fisheries and marine aquaculture  

Fisheries and aquaculture are considered as 
concerns in the context of spatial planning. 
There is no tiered planning and approval pro-
cess. The framework for authorised catches, 
fishing techniques and gear is set within the 
framework of the EU's Common Fisheries Pol-
icy (CFP). 

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

1.3.9 Marine scientific research  

Marine scientific research projects can have an 
adverse effect on the marine environment, e.g. 
through underwater noise generated during 
seismic surveys. On its website, the BfN men-
tions, among other things, the construction of 
artificial islands, installations or structures, the 
use of explosives, or measures of direct rele-
vance to the exploration and exploitation of re-
sources, which are in principle likely to have a 
significant effect on the area and must be as-
sessed for their compatibility with the purpose 
of protecting potentially affected Natura 2000 
protected areas before they are approved. 

In this case, a nature conservation examination 
and approval are also required as part of the 
approval procedure. Notification is required for 
projects which do not require authorisation, and 
which may significantly affect Natura 2000 
sites.  

In the reserved areas, research is predomi-
nantly carried out by the Thuenen Institute un-
der the technical supervision of the BMEL, es-
pecially within the framework of the CFP and 
reporting obligations within ICES. This takes 
place within the framework of long-term regular 
sampling and is not subject to authorisation in 
the EEZ. 

1.3.10 National and alliance defence  

National and alliance defence is considered a 
concern in the context of spatial planning. 
There is no tiered planning and approval pro-
cess.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3  
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1.3.11 Leisure  

The issue of leisure is also considered. There 
is no tiered planning and approval process.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

 Presentation and consideration 
of environmental protection ob-
jectives  

The ROP and the SEA will be drafted and im-
plemented with due regard for the objectives of 
environmental protection. These provide infor-
mation on the environmental status that is to be 
achieved in the future (environmental quality 
objectives). The objectives of environmental 
protection can be found in an overview of the 
international, EU and national conventions and 
regulations dealing with marine environmental 
protection, on the basis of which the Federal 
Republic of Germany has committed itself to 
certain principles and objectives. The environ-
mental report will contain a description of how 
compliance with the requirements is checked 
and what specifications or measures are taken. 

1.4.1 International conventions on the 
protection of the marine environ-
ment  

The Federal Republic of Germany is party to all 
relevant international conventions on marine 
environmental protection. 

1.4.1.1 Globally applicable conventions 
that are wholly or partly aimed at 
protecting the marine environ-
ment  

• the 1973 Convention for the Prevention 
of Pollution from Ships, as amended by 
the 1978 Protocol (MARPOL 73/78) 

• 1982 United Nations Convention on the 
Law of the Sea 

• Convention on the Prevention of Marine 
Pollution by Dumping of Waste and 
Other Matter (London, 1972) and the 
1996 Protocol 

1.4.1.2 Regional agreements on marine 
environmental protection  

• Trilateral Wadden Sea Cooperation 
(1978) and Trilateral Monitoring and As-
sessment Programme of 1997 (TMAP) 

• 1983 Agreement for Co-operation in 
Dealing with Pollution of the North Sea 
by Oil and Other Harmful Substances 
(Bonn Agreement) 

• 1992 Convention for the Protection of 
the Marine Environment of the North-
East Atlantic (OSPAR Convention) 

1.4.1.3 Agreements specific to protected 
resources  

• 1979 Convention on the Conservation 
of European Wildlife and Natural Habi-
tats (Bern Convention) 

• 1979 Convention on the Conservation 
of Migratory Species of Wild Animals  
(Bonn Convention) 

Under the Bonn Convention, regional agree-
ments for the conservation of the species listed 
in Appendix II were concluded in accordance 
with Article 4 No. 3 of the Bonn Convention: 

• 1995 Agreement on the Conservation 
of African-Eurasian Migratory Water-
birds (AEWA) 

• 1991 Agreement on the Conservation 
of Small Cetaceans of the Baltic, North 
East Atlantic, Irish and North Seas 
(ASCOBANS) 

• 1991 Agreement on the Conservation 
of Seals in the Wadden Sea 

• 1991 Agreement on the Conservation 
of Populations of European Bats (EU-
ROBATS) 

• 1993 Convention on Biological Diversity 

1.4.2 Environmental and nature protec-
tion requirements at EU level  

The relevant EU legislation must be taken into 
account: 
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• Directive 2014/89/EU of the European 
Parliament and of the Council of 23 July 
2014 establishing a framework for mar-
itime spatial planning (MSP Directive) 

• Council Directive 337/85/EEC of 27 
June 1985 on the assessment of the ef-
fects of certain public and private pro-
jects on the environment (Environmen-
tal Impact Assessment Directive, EIA 
Directive) 

• Council Directive 92/43/EEC of 21 May 
1992 on the conservation of natural 
habitats and of wild fauna and flora 
(Habitats Directive) 

• Directive 2000/60/EC of the European 
Parliament and of the Council of 23 Oc-
tober 2000 establishing a framework for 
Community action in the field of water 
policy (Water Framework Directive, 
WFD) 

• Directive 2001/42/EC of the European 
Parliament and of the Council of 27 
June 2001 on the assessment of the ef-
fects of certain plans and programmes 
on the environment (Strategic Environ-
mental Assessment Directive, SEA Di-
rective) 

• Directive 2008/56/EC of the European 
Parliament and of the Council of 17 
June 2008 establishing a framework for 
Community action in the field of marine 
environmental policy (Marine Strategy 
Framework Directive, MSFD), 

• Directive 2009/147/EC of the European 
Parliament and of the Council on the 
conservation of wild birds (Birds Di-
rective). 

1.4.3 Environmental and nature conserva-
tion requirements at national level  

There are also various legal provisions at na-
tional level, the requirements of which must be 
taken into account in the environmental report: 

• Law on nature conservation and land-
scape management (Federal Nature 
Conservation Act - BNatSchG) 

• Water Resources Act (WHG) 

• Law on Environmental Impact Assess-
ment (UVPG) 

• Regulation on the establishment of the 
nature reserve "Sylt Outer Reef - East-
ern German Bight", the regulation on 
the establishment of the nature reserve 
"Borkum Riffgrund", and the regulation 
on the establishment of the nature re-
serve "Doggerbank" in the North Sea 
EEZ 

• Management plans for nature conser-
vation areas in the German North Sea 
EEZ 

• Energy and climate protection targets of 
the Federal Government 
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Figure 5: Overview of the levels of standardisation of the relevant legal acts for SEA.  

1.4.4 Support for the objectives of the Ma-
rine Strategy Framework Directive  

Spatial planning can support the implementa-
tion of individual objectives of the MSFD and 
thus contribute to good environmental status in 
the North Sea and Baltic Sea. 

The following environmental goals (BMUB 
2016) are taken into account when defining 
goals and principles: 

o Environmental objective 1: Oceans un-
affected by anthropogenic eutrophica-
tion—consideration in the objectives 
and principles for ensuring the safety 
and ease of navigation. 

o Environmental objective 3: Oceans 
without deterioration of marine species 
and habitats due to the impact of hu-
man activities—consideration in the 
objectives and principles for offshore 
wind energy and nature conservation 

o Environmental objective 6: Oceans 
without adverse impacts from anthro-
pogenic energy inputs—consideration 
in the objectives and principles for off-
shore wind energy and pipelines 

In the environmental assessment, avoidance 
and mitigation measures are formulated to sup-
port objectives 1, 3 and 6. 

In addition, the spatial plan counteracts the de-
terioration of the environment by making cer-
tain uses possible only in geographically de-
fined areas and for a limited period of time. The 
principles of environmental protection must be 
taken into account. At the permit level, the de-
sign of the use is specified in detail, with condi-
tions if required, in order to prevent adverse ef-
fects on the marine environment. 

An essential basis of the MSFD is the ecosys-
tem approach regulated in Article 1(3) of the 
MSFD, which ensures the sustainable use of 
marine ecosystems by managing the overall 



Introduction 21 

 

burden of human activities in a way that is com-
patible with the achievement of good environ-
mental status. The application of the ecosys-
tem approach is outlined in Chapter 4.3. 

 Strategic Environmental As-
sessment methodology 

In principle, different methodological ap-
proaches can be considered when conducting 
the Strategic Environmental Assessment. The 
present environmental report builds on the 
methodology already applied in the Strategic 
Environmental Assessment of the federal sec-
toral plans and the site development plan with 
regard to the use of offshore wind energy and 
electricity grid connections. 

For all other uses for which specifications are 
made in the ROP-E, such as shipping, extrac-
tion of raw materials and marine research, sec-
tor-specific criteria for an assessment of possi-
ble impacts are used. 

The methodology is based primarily on the pro-
visions of the plan to be examined. Within the 
framework of this SEA, each of the specifica-
tions is identified, described and assessed to 
see whether the specifications are likely to 
have significant effects on the protected re-
sources concerned. According to Article 1(4) of 
the UVPG in conjunction with Article 40(3) of 
the UVPG, the competent authority shall provi-
sionally assess the environmental impacts of 
the specifications in the environmental report 
with a view to effective environmental precau-
tions in accordance with the applicable laws. 
Criteria for the assessment are to be found, in-
ter alia, in Annex 2 of the Federal Regional 
Planning Act. 

The purpose of the environmental report is to 
describe and assess the likely significant ef-
fects of the implementation of the ROP-E on 
the marine environment for provisions on the 
use and protection of the EEZ. The examina-
tion is carried out in each case on the basis of 
the protected resources. 

According to Article 7(1) of the ROG, spatial 
plans must contain provisions as spatial plan-
ning objectives and principles for the devel-
opment, organisation and safeguarding of ar-
eas, in particular on the uses and functions of 
areas. In accordance with Article 7(3) of the 
ROG, these provisions may also designate ar-
eas. 

Specifications on the following uses are the 
subject of the environmental report, in particu-
lar 

• Shipping 
• Wind energy at sea 
• Cables 
• Raw material extraction 
• Fisheries and marine aquaculture 
• Marine Research 
• Nature conservation/marine land-

scape/open space 

In accordance with Article 17(1) No. 4 of the 
ROG, provisions for the protection and im-
provement of the marine environment also play 
a role. 

1.5.1 Examination area  

The description and assessment of the state of 
the environment refers to the North Sea EEZ, 
for which the spatial plan stipulates conditions. 
The SEA examination area covers the German 
North Sea EEZ (Figure 7). It should be noted 
that the data situation within the North Sea EEZ 
is significantly better for the area up to shipping 
route 10 than for the area northwest of shipping 
route 10. This is due to the project-related mon-
itoring data available. 

For the area north-west of shipping route 10, 
the spatial plan also defines the area. Based on 
the available sediment data and findings from 
monitoring for the "Doggerbank" protected 
area, it is also possible to describe and assess 
the environmental status of this area and eval-
uate potential environmental impacts. 

The adjoining territorial sea and the adjacent 
areas of the riparian states are not the subject 
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of this plan, but they are included in the cumu-
lative and transboundary consideration in the 
context of this SEA. 

 

Figure 6: Boundary of the SEA investigation area (Environmental Report ROP-E EEZ North Sea).  

1.5.2 Implementation of the environmen-
tal assessment  

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan shall include secondary, cumula-
tive, synergistic, short-, medium- and long-
term, permanent and temporary, positive and 
negative effects in terms of the resources to be 
protected. Secondary or indirect effects are 
those which are not immediate and therefore, 
may take effect after some time and/or in other 
places. Occasionally we also speak of conse-
quential effects or interactions. 

Possible impacts of the plan implementation 
are described and evaluated in relation to the 
protected areas. A uniform definition of the 
term "significance" does not exist, since it is an 
"individually determined significance" which 

cannot be considered independently of the 
"specific characteristics of plans or pro-
grammes" (SOMMER, 2005, 25f.). In general, 
significant effects can be understood to be ef-
fects that are serious and significant in the con-
text under consideration. 

According to the criteria of Annex 2 of the ROG, 
which are decisive for the assessment of the 
likely significant environmental effects, the sig-
nificance is determined by 

• "the probability, duration, frequency and ir-
reversibility of the effects 

• the cumulative nature of the effects 

• the cross-border nature of the effects 

• the risks to human health or the environment 
(e.g. in the event of accidents) 

• the scale and spatial extent of the effect 
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• the importance and sensitivity of the area 
likely to be affected, due to its specific natu-
ral characteristics or cultural heritage, the 
exceeding of environmental quality stand-
ards or limit values and intensive land use 

• the impact on sites or landscapes whose 
status is recognised as protected at na-
tional, Community or international level" 

Also relevant are the characteristics of the plan, 
in particular 

• the extent to which the plan sets a frame-
work for projects and other activities in terms 
of location, type, size and operating condi-
tions, or through the use of resources 

• the extent to which the plan influences other 
plans and programmes, including those in a 
planning hierarchy 

• the importance of the plan for the integration 
of environmental considerations, in particu-
lar with a view to promoting sustainable de-
velopment 

• the environmental issues relevant to the 
plan 

• the relevance of the plan for the implemen-
tation of Community environmental legisla-
tion (e.g. plans and programmes relating to 
waste management or water protection) 
(Annex II of the SEA Directive) 

In some cases, further details on when an ef-
fect reaches the significance threshold can be 
derived from sectoral legislation. Thresholds 
were developed under the law in order to be 
able to make a delimitation. 

The description and assessment of potential 
environmental impacts is carried out for the in-
dividual spatial and textual specifications on 
the use and protection of the EEZ in relation to 
the protected property, including the status as-
sessment. 

Furthermore, where necessary, a differentia-
tion is made according to different technical de-
signs. The description and assessment of the 
likely significant effects of the implementation 
of the plan on the marine environment also re-
late to the protected resources presented. All 
contents of the plan that could potentially have 
significant environmental effects are examined. 

Both permanent and temporary—e.g. con-
struction-related—effects are considered. This 
is followed by a presentation of possible inter-
actions, a consideration of possible cumulative 
effects and potential cross-border impacts. 

 
The following protected resources are consid-
ered when assessing the state of the environ-
ment: 

• Site 

• Soil 

• Bats 

• Biodiversity 

• Water • Air 

• Plankton • Climate 

• Biotope 

types 

• Landscape 

• Benthos • Cultural and other 

material resources 

(underwater cultural 

heritage) 

• Fish • People, in particular 

human health 

• Marine 

mam-

mals 

• Interactions between 

protected resources 

• Avifauna  

In general, the following methodological ap-
proaches are used in environmental assess-
ment: 

• Qualitative descriptions and assess-
ments  

• Quantitative descriptions and assess-
ments 

• Evaluation of studies and technical liter-
ature, expert opinions 

• Visualisations 
• Worst-case scenarios  
• Trend assessments (e.g. on the state of 

the art of installations and the possible 
development of shipping traffic)  

• Assessments by experts/the profes-
sional public 
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An assessment of the impacts resulting from 
the provisions of the plan is made on the basis 
of the status description and status assess-
ment, and the function and significance of the 
individual areas for the individual protected re-
sources on the one hand, and the impacts em-
anating from these provisions and the resulting 
potential impacts on the other. A forecast of the 
project-related impacts when the ROP-E is im-
plemented is based on the criteria of intensity, 
range and duration or frequency of the effects 
(cf. Figure 7). Further assessment criteria are 
the probability and reversibility of the impacts, 
as specified in Annex 2 of Article 8(2) ROG. 

 

Figure 7: General methodology for assessing likely 
significant environmental effects.  

1.5.3 Criteria for the description and as-
sessment of the condition  

The condition of the individual protected re-
sources is assessed on the basis of various cri-
teria. For the protected resources of site/soil, 
benthos and fish, the assessment is based on 
the aspects of rarity and vulnerability, diversity 
and peculiarity, and existing impacts. The de-
scription and assessment of marine mammals 
and marine and resting birds is based on the 
aspects listed in the figure. Since these are 
highly mobile species, a similar approach to 
that for the protected resources of site/soil, 
benthos and fish is not appropriate. For sea-
birds, resting birds and marine mammals, the 
criteria used are protection status, assessment 
of occurrence, assessment of spatial units and 
prior contamination. For migratory birds, the 
aspects of rarity, endangerment and existing 
pressures are taken into account, as are the 
aspects of occurrence assessment and the ar-
ea's significance for bird migration over a large 
area. There is currently no reliable data source 
for a criteria-based assessment of bats as a 
protected species. The biodiversity protected 
resource is evaluated in text form. 

The following is a summary of the criteria used 
for the status assessment of the respective pro-
tected resource. This overview deals with the 
protected resources which can be meaningfully 
delimited on the basis of criteria and which are 
considered in the focus area. 

 

Site/Soil 

Aspect: Rarity and endangerment 

Criterion: Percentage of sediment on the seabed and distribution of the morphological inventory of 
forms. 

Aspect: Diversity and individuality 

Criterion: Heterogeneity of the sediment on the sea floor and formation of the  
morphological inventory of forms. 

Aspect: Prior contamination 

Criterion: Extent of the anthropogenic prior contamination of the sediment on the sea floor and the 
morphological inventory of forms. 
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Benthos  

Aspect: Rarity and endangerment 

Criterion: Number of rare or endangered species based on the Red List species identified (Red List by 
RACHOR et al. 2013). 

Aspect: Diversity and individuality 

Criterion: Number of species and composition of the species communities. The extent to which species 
or communities that are characteristic of the habitat occur and how regularly they occur is assessed. 

Aspect: Prior contamination 

For this criterion, the intensity of fishing exploitation, which is the most effective disturbance variable, 
will be used as a benchmark. Eutrophication can also affect benthic communities. For other disturbance 
variables, such as vessel traffic, pollutants, etc., there is currently a lack of suitable measurement and 
detection methods to be able to include them in the assessment. 

 
Biotope types 

Aspect: Rarity and endangerment 

Criterion: national conservation status and endangerment of biotope types according to the Red List of 
Endangered Biotope Types in Germany (FINCK et al., 2017) 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences. 

 

Fish 

Aspect: Rarity and endangerment 

Criterion: Proportion of species considered endangered according to the current Red List of Marine 
Fish (THIEL et al. 2013) and for the diadromous species on the Red List of Freshwater Fish (FREYHOF 

2009) and assigned to Red List categories. 

Aspect: Diversity and individuality 

Criterion: The diversity of a fish community can be described by the number of species (α-Diversity, 
'Species richness'). The species composition can be used to assess the specific nature of a fish com-
munity, i.e. how regularly habitat-typical species occur. Diversity and specificity are compared and as-
sessed between the North Sea and the German EEZ as a whole, and between the EEZ and individual 
areas. 

Aspect: Prior contamination 

Criterion: Through the removal of target species and bycatch, as well as the impact on the seabed in 
the case of bottom-dwelling fishing methods, fisheries are considered to be the most effective disturb-
ance to the fish community and therefore, serve as a measure of the pressure on fish communities in 
the North Sea. There is no assessment of stocks on a smaller spatial scale such as the German Bight. 
The input of nutrients into natural waters is another pathway through which human activities can affect 
fish communities. For this reason, eutrophication is used to assess the existing pollution.  
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Marine mammals 

Aspect: Protection status 

Criterion: Status under Annex II and Annex IV of the Habitats Directive and the following international 
protection agreements: Convention on the Conservation of Migratory Species of Wild Animals (Bonn 
Convention, CMS), ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic, 
North East Atlantic, Irish and North Seas), Convention on the Conservation of European Wildlife and 
Natural Habitats (Bern Convention) 

Aspect: Assessment of the occurrence 

Criteria: Population, population changes/trends based on large-scale surveys, distribution patterns and 
density distributions 

Aspect: Evaluation of spatial units 

Criteria: Function and importance of the German EEZ and the areas defined in the FEP for marine 
mammals as transit areas, feeding grounds or breeding grounds 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 
Seabirds and resting birds 

Aspect: Protection status 

Criterion: Status under Annex 1 Species of the Birds Directive, European Red List by BirdLife Interna-
tional 

Aspect: Assessment of the occurrence 

Criteria: Population in the German North Sea and EEZ, large-scale distribution patterns, abundances, 
variability 

Aspect: Evaluation of spatial units 

Criteria: Function of the areas defined in the FEP for relevant breeding and migratory birds as resting 
areas, location of protected areas 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 

Migratory birds 

Aspect: The importance of bird migration over a large area 

Criterion: Guidelines and areas of concentration 

Aspect: Assessment of the occurrence 

Criterion: migration and its intensity 

Aspect: Rarity and endangerment 
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Criterion: Number of species and endangered status of the species involved according to Annex I of 
the Birds Directive, the Bern Convention of 1979 on the Conservation of European Wildlife and Natural 
Habitats, the Bonn Convention of 1979 on the Conservation of Migratory Species of Wild Animals, the 
AEWA (Agreement on the Conservation of African-Eurasian Migratory Waterbirds) and SPEC (Species 
of European Conservation Concern). 

Aspect: Prior contamination 

Criterion: Prior contamination/endangerment due to anthropogenic influences and climate change. 

 
 

1.5.4 Assumptions used to describe and 
assess the likely significant effects  

The description and assessment of the likely 
significant effects of the implementation of the 
ROP-E on the marine environment is carried 
out for the individual provisions on the use and 
protection of the EEZ on a protected resource 
basis, taking into account the status assess-
ment described above. The following table lists, 
on the basis of the main impact factors, the po-
tential environmental impacts which arise from 
the respective use and which are to be exam-
ined both as a prior impact, in the event the 
plan is not implemented, or as a likely signifi-
cant environmental effect resulting from the 
provisions in the ROP. The effects are differen-
tiated according to whether they are permanent 
or temporary. 
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Table 1: Overview of potentially significant effects of the uses identified in the spatial plan.  
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x  potential effect on the protected resource 

x  potential temporary effect on the protected resource 
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In addition to the impacts on the individual pro-
tected resources, cumulative effects and interac-
tions between protected resources are also ex-
amined. 

1.5.4.1 Cumulative consideration  

In accordance with Article 5(1) of the SEA Di-
rective, the environmental report also includes 
an assessment of cumulative effects. Cumula-
tive effects arise from the interaction of various 
independent individual effects which either add 
up as a result of their interaction (cumulative ef-
fects) or reinforce each other and thus generate 
more than the sum of their individual effects 
(synergistic effects) (e.g. SCHOMERUS et al., 
2006). Both cumulative and synergetic effects 
can be caused by the coincidence of effects in 
time and space. The effect can be reinforced by 
similar uses or different uses with the same ef-
fect, thereby increasing the effect on one or more 
protected resources. 

 

Figure 8: Exemplary cumulative effect of similar uses.  

 

Figure 9: Exemplary cumulative effect of different 
uses.  

 

Figure 10: Exemplary cumulative effect of different 
uses with different effects.  

In order to examine the cumulative effects, it is 
necessary to assess the extent to which the pro-
visions of the plan, when taken together, can be 
expected to have a significant adverse effect. An 
examination of the provisions is performed on 
the basis of the current state of knowledge within 
the meaning of Article 5(2) of the SEA Directive. 
The position paper on the cumulative assess-
ment of loons habitat loss in the German North 
Sea (BMU, 2009) and the BMUB's noise abate-
ment concept (2013) form an important basis for 
assessing the effects of habitat loss and under-
water noise. 

1.5.4.2 Interactions  

In general, effects on a protected resource lead 
to various consequences and interactions be-
tween the protected resources. The essential in-
terdependence of the biotic protected resources 
exists via the food chains. Due to the variability 
of the habitat, interactions can only be described 
in very imprecise terms overall. 

1.5.4.3 Specific assumptions for the as-
sessment of the likely significant 
environmental effects  

In detail, the analysis and examination of the re-
spective provisions is as follows: 

Offshore wind energy 

With regard to the priority and reserved areas for 
offshore wind energy, a worst-case scenario is 
generally assumed. For the consideration of pro-
tected resources, certain parameters are as-
sumed in this SEA in the form of ranges spatially 
separated into zones 1 and 2 and zones 3 to 5. 
In detail, these are, for example, the power out-
put per installation [MW], hub height [m], rotor di-
ameter [m] and total height [m] of the installa-
tions. 

As input parameters, the SEA takes particular 
account of: 

- installations already in operation or un-
dergoing the licensing procedure (as ref-
erence and existing load) 
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- Transfer of the average parameters of 
the plants commissioned in the last 5 
years on the sites defined in the FEP 
2019 

- Forecast of certain technical develop-
ments for the offshore wind energy prior-
ity and reserved areas, which are also 

defined in the ROP on the basis of the 
parameters presented. It should be noted 
here that these are only partly estimation-
based assumptions, as project-specific 
parameters are not or cannot be checked 
at the SEA level. 

Table 2: Parameters for the consideration of areas for offshore wind energy  

WTG Parameters Range Range 

  Zones 1 and 2 Zones 3-5 
  from  to from  to 
Output per plant [MW] 5 12 12 20 
Hub height [m] 100 160 160 200 
Rotor diameter [m] 140 220 220 300 
Total height [m] 170 270 270 350 

For the connecting cables of the priority areas for 
offshore wind energy, the route length (EEZ) var-
ies between about 10 km and 160 km. For the 
priority areas in Zones 4 and 5, an average route 
length of about 250 km is assumed. For the as-
sessment of the construction and operational en-
vironmental effects, certain widths of the cable 
trench [m] and a certain site of the intersection 
structures [m2] are assumed for submarine cable 
system rout corridors. Above all, the environ-
mental effects due to construction, operation and 
repair are considered. 

For the route corridors for pipelines, cross-bor-
der submarine cable systems or data cables, the 
cable lengths result from the specifications. For 
pipelines, a width of 1.5 m is assumed for the as-
sessment of environmental effects for the over-
lying pipeline plus 10 m each for impairments 
due to "reef effect" and sediment dynamics. 

For other uses, evaluation criteria or parameters 
for the environmental assessment have to be de-
veloped or specified in the later procedure. 

Shipping 

In order to assess the environmental effect of 
shipping, there must be an examination of which 

additional effects can be attributed to the provi-
sions of the ROP-E. 

The priority areas identified must be kept free of 
building use. This control in the ROP-E should 
prevent or at least reduce collisions and acci-
dents. Based on the provisions in the ROP, the 
frequency of traffic in the priority areas is ex-
pected to increase, in particular due to the in-
crease in offshore wind farms along the shipping 
routes. Vessel movements on the shipping 
routes SN1 to SN17 and SO1 to SO5 vary con-
siderably, with the most heavily used route, SN1, 
sometimes carrying more than 15 vessels per 
km² per day, while on the other, narrower routes 
there are usually about 1-2 vessels per km² per 
day (BfN, 2017). 

The BSH has commissioned an expert report on 
the traffic analysis of shipping traffic, which is ex-
pected to include current evaluations. 

The designation of priority areas for shipping 
only is not an expression of increased use, but 
rather serves to minimise risk. 

The general effects of shipping are presented in 
Chapter 2 as prior contamination, especially for 
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birds and marine mammals. The effects of ser-
vice traffic to the wind farms are dealt with in the 
chapter on wind energy. 

Raw material extraction 
When assessing the potential environmental ef-
fect of raw material extraction, a distinction must 
be made between sand and gravel extraction 
and hydrocarbon extraction. 

Sand and gravel extraction: 

Sand and gravel are extracted by means of float-
ing suction dredgers. The extraction field is 
driven over in strips of approximately 2 m width 
and the subsoil is extracted to a depth of approx-
imately 2 m. The seabed remains unstressed be-
tween the excavation strips. During mining, a 
sediment-water mixture is pumped on board the 
suction dredger. The sediment in the desired 
grain size is screened out and the unused por-
tion is returned to the sea on site. Turbidity 
plumes result from the mining and discharge. 
Potential temporary effects result from the turbid-
ity plumes, which can frighten and result in ad-
verse effects for the marine fauna. Potential per-
manent effects arise from the removal of sub-
strates and physical disturbance causes habitat 
and area loss, habitat alteration and seabed deg-
radation. 

Sand and gravel extraction is carried out on the 
basis of operational plans on portions of the au-
thorised approval fields. 

Gas production: 

Exploratory and production wells are drilled for 
the exploration and exploitation of gas deposits. 
Drilling through the rock lying above the deposit 
results in drilling abrasion. This is brought to the 
surface by means of drilling fluids. The drilling 
fluids have either a water or oil base. If a water-
based drilling fluid is used, it is discharged into 
the sea together with the cuttings. If oil-based 
drilling fluids are used, they are disposed of on 
land together with the cuttings. 

Seismic methods are used in the exploration of 
hydrocarbon reservoirs, which lead to chase ef-
fects in marine mammals. 

Operationally discharges of material into the sea 
result from the discharge of production and spray 
water, wastewater from the sewage treatment 
plant, and the shipping traffic caused. Production 
water is essentially reservoir water that may con-
tain components from underground, such as 
salts, hydrocarbons and metals. As the deposit 
ages, the amount of gas in production water in-
creases. Production water can also contain 
chemicals that are used in mining to improve ex-
traction or to prevent corrosion of production 
equipment. The production water is discharged 
into the sea after treatment in accordance with 
the state of the art and compliance with national 
and international standards. 

Fisheries and marine aquaculture 

In the area of the southern silt floor, the sediment 
provides a particularly suitable habitat for this 
species, which can be quite clearly defined spa-
tially. The nephrops population in the North Sea 
is considered stable and is classified as "least 
concern" in the IUCN Red List (Bell, 2015). For 
the German fishing fleet, the nephrops fishery 
represents a valuable and reliable source of in-
come. Adverse effects of fishing in this area 
mainly affect the seabed, sediment and the hab-
itats affected by it, which can be affected by the 
trawls used. 

Table 3: Parameters for the consideration of fisheries.  

Fishing effort 
(German fleet) 

Approximately 8,000 hrs/year 
(2013) to 14,000 hrs/year 
(2018) 

12 (2014) - 18 (2015) vehicles 

Fishing gear used Bottom trawls 

Catches  200 - 350 t / year (plus non-
German fisheries) 
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Marine Research 

The designated areas for scientific marine re-
search (3 in the North Sea, 4 in the Baltic Sea) 
correspond to standard investigation areas 
("boxes") of the Thuenen Institute in the North 
Sea and the Baltic Sea. In the North Sea, the 
German Small-Scale Bottom Trawl Survey 
(GSBTS), which has been carried out since 
1987, has been collecting data on the develop-
ment of fish populations over many years. The 
data sets form an important basis for assessing 
long-term changes in the bottom fish fauna 
(commercial and non-commercial species) of the 
North Sea and the Baltic Sea caused by natural 
(e.g. climatic) influences or anthropogenic fac-
tors (e.g. fisheries). 

The GSBTS uses a standardised bottom trawl 
net or a high-density GOV otter trawl to sample 
small-scale bottom fish communities to deter-
mine abundances and distribution patterns. In 
parallel, epibenthos (using a 2 m beam trawl), in-
fauna (using a Van Veen grab) and sediments 
will be studied, and hydrographic and marine 
chemical parameters in habitats typical of the re-
gion will be recorded. 

Effects are to be expected from the equipment 
used, in particular on the soil/sediment and the 
habitats affected by it. To this end, fish of various 
ages and sizes are taken (cf. also Chapter 
5.5.3). 

Table 4: Parameters for the consideration of marine research  

Frequency of surveys per year/number 
of hauls/duration per haul (approximate 
values, vary from trip to trip) 

2 / in the range of approx. 40 - 50 (only GSBTS) / 30 min. 

Gear used (target species)  Standardised bottom trawlers, using high-density otter trawls 
(bottom fishing communities)  

2-metre beam trawl (epibenthos) 

Van Veen grab (Infauna) 

Catches  Total quantities for all (sampled) boxes (partly with other re-
search activities) in double-digit tonnes 

 
Nature conservation / marine landscape / 
open space 

The nature conservation rules in the spatial plan 
are not expected to have any significant adverse 
environmental effects. 

The rules contribute to the long-term preserva-
tion and development of the marine environment 
in the EEZ as an ecologically intact open space 
over a large area. The scope of the rules is of 
particular importance in this context, with the 
EEZ accounting for 37.92% of the area of the 
North Sea. The nature conservation priority ar-
eas contribute to securing open spaces by ex-
cluding uses which are incompatible with nature 
conservation. This helps to avoid possible dis-
turbances caused by the conversion of wind en-
ergy and to ensure the protection of the marine 
environment. Keeping the protected areas free 

of building structures also contributes to the pro-
tection of open spaces and the marine land-
scape on a large scale. 

The designation of the main distribution area of 
harbour porpoises and the main concentration 
area of loons as reserved areas is of outstanding 
conservation importance for the protection of the 
disturbance-sensitive group of loons and har-
bour porpoise species. 

The guiding principles of the careful and eco-
nomical use of natural resources in the EEZ, as 
well as the application of the precautionary prin-
ciple and the ecosystem approach, are intended 
to avoid or reduce damage to the balance of na-
ture. 

The spatial plan thus contributes to achieving the 
objectives of the MSFD. However, the ability of 
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spatial planning to influence this is limited and 
cannot affect all objectives.  

National and alliance defence  

The ROP-E contains textual provisions on na-
tional and alliance defence. 

 Data sources  

The basis for the SEA is a description and as-
sessment of the environmental status in the 
study area. All protected resources must be in-
cluded. The data source is the basis for the as-
sessment of the likely significant environmental 
effects, the site and species protection assess-
ment and the assessment of alternatives. 

According to Article 8(1) Sentence 3 of the ROG, 
the environmental assessment refers to what 
can reasonably be required on the basis of the 
current knowledge and generally accepted as-
sessment methods, and the content and level of 
detail of the spatial plan. 

On the one hand, the environmental report will 
describe and assess the current state of the en-
vironment, and describe the likely development 
if the plan is not implemented. It will also forecast 
and assess the likely significant environmental 
effects of implementing the plan. 

The basis for the assessment of potential effects 
is a detailed description and assessment of the 
state of the environment. The description and as-
sessment of the current state of the environment 
and the likely development in the event the plan 
is not implemented will be carried out with regard 
to the following protected resources 

• Site/Soil • Bats 

• Water • Biodiversity 

• Plankton • Air 

• Biotope types • Climate 

• Benthos • Landscape 

• Fish • Cultural and other 
material resources 

• Marine mam-
mals 

• People, especially 
human health 

• Avifauna • Interactions be-
tween protected 
resources. 

1.6.1 Overview data source  

The data and knowledge has improved signifi-
cantly in recent years, in particular as a result of 
the extensive data collection in the context of en-
vironmental impact studies, the construction and 
operational monitoring for the offshore wind farm 
projects, and the accompanying ecological re-
search. 

This information also forms an essential basis for 
monitoring the 2009 spatial plans under Article 
45(4) of the UVPG. Accordingly, the results of 
the monitoring are to be made available to the 
public and taken into account when the plan is 
reinstated. The results of the accompanying plan 
for monitoring the current plans are summarised 
in the status report on the updating of spatial 
planning in the German North Sea and Baltic 
Sea EEZ, which is published in parallel (Chapter 
2.5). 

In general terms, the following data sources are 
used for the environmental report:  

• Data and findings from the operation 
of offshore wind farms 

• Data and findings from approval pro-
cedures for offshore wind farms, 
submarine cable systems and pipe-
lines 

• Results of the preliminary site inves-
tigations 

• Results from the monitoring of 
Natura 2000 areas 

• Mapping instructions for Article 30 
biotope types 

• MSRL initial and progress assess-
ment 

• Findings and results from R&D pro-
jects commissioned by the BfN 
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and/or the BSH and from accompa-
nying ecological research 

• Results from EU cooperation pro-
jects, such as Pan Baltic Scope and 
SEANSE 

• Studies/Technical literature 
• Current red lists 
• Comments from the technical au-

thorities 
• Comments from the (specialist) pub-

lic 

A detailed overview of the individual data and 
knowledge sources is included in the annex to 
the framework of the study. 

1.6.2 Indications of difficulties in compiling 
the documents  

In accordance with No. 3a of Annex 1 to Article 
8(1) of the ROG, indications of difficulties en-
countered in compiling the information, such as 
technical gaps or lack of knowledge, must be 
presented. There are still gaps in knowledge in 
some places, particularly with regard to the fol-
lowing points: 

• Long-term effects from the operation of 
offshore wind farms 

• Effects of shipping on individual pro-
tected resources 

• Effects of research activities 

• Data for assessing the environmental 
status of the various protected resources 
in the outer EEZ. 

In principle, forecasts on the development of the 
living marine environment after the ROP has 
been carried out remain subject to certain uncer-
tainties. There is often a lack of long-term data 
series or analytical methods, e.g. for combining 
extensive information on biotic and abiotic fac-
tors, in order to better understand the complex 
interrelationships of the marine ecosystem. 

In particular, there is a lack of detailed area-wide 
sediment and biotope mapping outside the na-
ture reserves of the EEZ. As a result, there is a 
lack of a scientific basis on which to assess the 
effects of the possible use of strictly protected bi-
otope structures. At present, sediment and bio-
tope mapping is being carried out on behalf of 
the BfN and in cooperation with the BSH, re-
search and higher education institutions and an 
environmental office, with a focus on the nature 
conservation areas. 

In addition, there is a lack of scientific assess-
ment criteria for protected resources, both with 
regard to the assessment of their status and with 
regard to the effects of anthropogenic activities 
on the development of the living marine environ-
ment, in order to fundamentally consider cumu-
lative effects over time and space. 

Various R&D studies on assessment ap-
proaches, including those for underwater noise, 
are currently being carried out on behalf of the 
BSH. The projects serve the continuous further 
development of a uniform, quality-assured basis 
of marine environmental information for as-
sessing the potential impacts of offshore instal-
lations. 

The environmental report will also list specific in-
formation gaps or difficulties in compiling the 
documents for the individual protected re-
sources. 

 Application of the ecosystem ap-
proach  

The application of the ecosystem approach con-
tributes to the achievement of "sustainable spa-
tial planning that reconciles the social and eco-
nomic demands on the spatial environment with 
its ecological functions and leads to a sustaina-
ble, balanced order over a large area" (Article 
1(2) of the ROG). The application of the ecosys-
tem approach is a requirement under Article 2(3) 
No. 6 p. 9 of the ROG with the aim of controlling 
human activities, sustainable development and 
supporting sustainable growth (cf. Art. 5(1) of the 
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Maritime Spatial Planning Directive (MSPD) in 
conjunction with Art. 1(3) of the MSFD). 

Recital 14 of the MSPD specifies that spatial 
planning should be based on an ecosystem ap-
proach in accordance with the MSFD. It is also 
clear here—as in Preamble 8 of the MSFD—that 
sustainable development and use of the seas 
should be compatible with good environmental 
status. 

In accordance with Article 5(1) of the MSPD: 
“When establishing and implementing maritime 
spatial planning, Member States shall consider 
economic, social and environmental aspects to 
support sustainable development and growth in 
the maritime sector, applying an ecosystem-
based approach, and to promote the coexist-
ence of relevant activities and uses.” 

Article 1(3) of the MSFD specifies that “Marine 
strategies shall apply an ecosystem-based ap-
proach to the management of human activities, 
ensuring that the collective pressure of such ac-
tivities is kept within levels compatible with the 
achievement of good environmental status and 
that the capacity of marine ecosystems to re-
spond to human-induced changes is not com-
promised, while enabling the sustainable use of 
marine goods and services by present and future 
generations.” 

The ecosystem approach allows a holistic view 
of the marine environment, recognising that hu-
mans are an integral part of the natural system. 
Natural ecosystems and their services are con-
sidered together with the interactions resulting 
from their use. The approach is to manage eco-
systems within the "limits of their functional ca-
pacity" in order to safeguard them for use by fu-
ture generations. In addition, understanding eco-
systems enables effective and sustainable use 
of resources. 

A comprehensive understanding, protection and 
improvement of the marine environment and an 
effective and sustainable use of resources within 
the bearing capacity limit will safeguard marine 

ecosystems for future generations. The ecosys-
tem approach can therefore contribute—at least 
in part —to good status in the marine environ-
ment. 

Based on the so-called 12 Malawi Principles of 
the Biodiversity Convention, the ecosystem ap-
proach has also been substantiated by the HEL-
COM-VASAB working group on maritime spatial 
planning and specified for maritime spatial plan-
ning (HELCOM/VASAB, 2016). The key ele-
ments formulated there represent a suitable ap-
proach for structuring the application of the eco-
system approach in the spatial plan for the Ger-
man EEZ. 

The combination of content-related and process-
oriented key elements is intended to promote an 
overall picture that is as comprehensive as pos-
sible: 

� Best available knowledge and practice; 
� Precautions; 
� Alternative development; 
� Identification of ecosystem services; 
� Prevention and mitigation; 
� Relational understanding; 
� Participation and communication; 
� Subsidiarity and coherence; 
� Adaptation.  

 
The application of the ecosystem approach aims 
at a holistic perspective, the continuous develop-
ment of knowledge about the oceans and their 
use, the application of the precautionary princi-
ple and flexible, adaptive management or plan-
ning. One of the greatest challenges is dealing 
with gaps in knowledge. Understanding the cu-
mulative effects that the combination of different 
activities can have on species and habitats is of 
great importance for sustainable use. It is im-
portant for the planning process to promote com-
munication and participation processes in order 
to use the broadest possible knowledge base of 
all stakeholders and to achieve the greatest pos-
sible acceptance of the plan. 
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Figure 11 shows the understanding of the appli-
cation of the ecosystem approach. This takes 
place equally in the planning process, the ROP 
and in the Strategic Environmental Assessment 

(SEA). The SEA has proven to be the central in-
strument for applying the ecosystem approach 
(grandfather, 2019) and offers versatile points of 
contact in the content- and process-oriented key 
elements (see below).

 

Figure 11: The ecosystem approach as a structuring concept in the planning process, the ROP and the Stra-
tegic Environmental Assessment  

The ecosystem approach is anchored in the 
mission statement as the basis of the spatial 
plan. Its importance is also explicitly empha-
sised in the following principles: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) and Monitoring (8.2)  

• Principle of nature conservation 
Preservation of the EEZ as a natural 
area (5) 

The graphic and textual rules on marine nature 
conservation make a fundamental contribution 
to the protection and improvement of the state 
of the marine environment (see ROP model). In 
addition, the ROP's rules promote the resili-
ence of the marine environment to the effects 
of economic uses and to the changes caused 
by climate change. 

Due to a lack of data and knowledge, it is not 
possible to conclusively quantify the bearing 
capacity of the ecosystem. This represents a 
task for the future development of the ecosys-
tem approach. Even if quantification is not pos-
sible at present, SEA and cumulative consider-
ation must ensure that the ROP and the defini-
tions of economic uses contained therein do 
not exceed the limits of ecosystem functioning. 

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan is methodologically described in 
Chapter 1.5.2The ecosystem approach does 
not itself constitute an assessment but does 
encompass a large number of important as-
pects and instruments for sustainable spatial 
planning. Of these, the SEA serves compre-
hensively to identify, describe and assess the 
impacts on the marine environment. 

Application of the key elements 

The ecosystem approach is highly complex 
due to its diversity and the comprehensive view 
of the relationship between the marine environ-
ment and economic uses. The key elements 
also interact with each other, underlining the in-
terconnectedness and holistic perspective. Fig-
ure 12 portrays the relationships between the 
key elements. This approach becomes tangible 
and applicable when viewed at the level of the 
individual key elements, in particular those of 
the HELCOM/VASAB Directive (2016). 

The application in the spatial plan for the Ger-
man EEZ is based on the understanding that 
this approach needs to be continuously devel-
oped. Existing gaps in knowledge and the need 
for conceptual broadening result in the need to 
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consider the ecosystem approach as a perma-
nent task of further development. 

 

Figure 12: Networking between the key elements  

Best available knowledge and practice 

"The allocation and development of human 
uses shall be based on the latest state of 
knowledge of the ecosystems as such and the 
practice of safeguarding the components of the 
marine ecosystem in the best possible way." 
(HELCOM/VASAB, 2016). 

The use of the current (sound) level of 
knowledge is fundamentally indispensable for 
planning processes and forms the basis of the 
planning understanding for updating the spatial 
plan. This key element thus also affects the 
other elements mentioned, such as the precau-
tionary principle, the avoidance and reduction 
of impacts and the understanding of interrela-
tionships. 

As part of the updating process, the knowledge 
base is supplemented by the sector-specific 
expertise of the stakeholders through an early 
and comprehensive participation process. The-
matic workshops and technical discussions 
with various stakeholders were held even be-
fore the concept for the update was developed. 

The Scientific Advisory Board (WiBeK) for the 
continuation of maritime spatial planning in the 
North Sea and Baltic Sea EEZ advises, from a 
scientific perspective, on questions of content, 
the procedure and the participation process. 

Results from projects and findings on proce-
dures for plan preparation in neighbouring 
countries within the framework of international 
cooperation are taken into account for the pro-
cess of plan preparation. In addition to improv-
ing the level of knowledge, this contributes to 
the key element of "subsidiarity and coher-
ence". 

In-house research and development, such as 
databases and other tools, are developed, val-
idated and applied at the BSH for a wide range 
of uses: e.g. MARLIN and MarineEARS. These 
can support the planning process and the sub-
sequent plan monitoring with well-founded in-
formation and make an important contribution 
to the continuous improvement of the level of 
knowledge. 

The following stipulations of the spatial plan 
promote the use of the current level of 
knowledge in economic uses as a basic guide-
line: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Marine research: Principle of Protec-
tion of the Marine Environment (5). 

The SEA is based on very detailed and com-
prehensive data on all relevant biological and 
physical aspects and conditions of the marine 
environment—in particular from EIA studies 
and monitoring of offshore wind farm projects 
according to StUK—scientific research activi-
ties, and from national and international moni-
toring programmes. 

Precautions 
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"A far-sighted, anticipatory and preventive 
planning shall promote sustainable use in ma-
rine areas and shall exclude risks and hazards 
of human activities on the marine ecosystem. 
Those activities that according to current scien-
tific knowledge may lead to significant or irre-
versible impacts on the marine ecosystem and 
whose impacts may not be in total or in parts 
sufficiently predictable at present require a spe-
cific careful survey and weighting of the risks." 
(HELCOM/VASAB, 2016). 

The precautionary principle has a high priority 
in spatial planning, particularly because of the 
complexity of marine ecosystems, far-reaching 
chains of effects and existing gaps in 
knowledge. This is already emphasised in the 
ROP's mission statement. 

The provisions of the spatial plan make it clear 
that the precautionary principle is taken into ac-
count as a fundamental requirement in the 
case of economic uses (Principle 5 Nature con-
servation/marine landscape/open space) and 
in the case of subsequent uses: 

• Maritime transport: Objective Priority 
areas Maritime transport (1) 

• General requirements for economic 
uses: Objective Decommissioning (3) 
Principle of Site Conservation (2) and 
Best Environmental Practice (8.1) 

• Lines Marine environment Principle (8) 
• Fisheries and Marine Aquaculture: 

Sustainable Management Principle (2) 
• Nature Conservation: Principle Preser-

vation of the EEZ as a Natural Area 
(5). 

The SEA examines the significance of the ef-
fects of the ROP's provisions on uses on the 
protected resources (Chapter 3). 

Alternative development 

"Reasonable alternatives should be developed 
to find solutions to avoid or mitigate adverse ef-
fects on the environment and other areas, as 
well as on ecosystem goods and services." 
(HELCOM/VASAB, 2016). 

The consideration of alternatives was given a 
high priority in the process of updating the spa-
tial plans and was integrated into the contribu-
tion at an early stage. 

In the conception for the further development of 
the spatial plans (BSH, 2020) three planning 
options were developed as overall spatial plan-
ning alternatives, which represent the utilisa-
tion requirements of the different sectors from 
different perspectives: 

• Planning option A: Perspective on tra-
ditional uses 

• Planning option B: Climate protection 
perspective 

• Planning option C: Marine nature con-
servation perspective 

The alternatives presented as planning options 
are integrated approaches which take into ac-
count spatial and content-related dependen-
cies and interactions over a large area. 

The early and comprehensive consideration of 
several planning options represents an essen-
tial planning and review step in the updating of 
the spatial plans. 

A preliminary assessment of selected environ-
mental aspects was carried out before this en-
vironmental report was prepared. The prelimi-
nary assessment of selected environmental as-
pects in the sense of an early examination of 
variants and alternatives should support the 
comparison of the three planning options from 
an environmental point of view. 

The design and preliminary assessment of se-
lected environmental aspects were consulted, 
so that the knowledge and assessments of the 
stakeholders involved were contributed to the 
planning process. 
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An alternative assessment is carried out in the 
SEA (cf. Chapter 8), where the focus is on the 
conceptual/strategic design of the plan, and in 
particular on spatial alternatives. 

Identification of ecosystem services 

"In order to ensure a socio-economic evalua-
tion of effects and potentials, the ecosystem 
services provided need to be identified." 
(HELCOM/VASAB, 2016). 

The identification of ecosystem services is an 
important step for the further development of 
the spatial plan and the ecosystem approach in 
maritime spatial planning. Ecosystem services 
can contribute to a broader understanding and 
illustrate the multiple functions that ecosystems 
can provide. Particularly noteworthy are their 
function as natural carbon sinks and other con-
tributions to climate protection and adaptation. 
This need should be taken into account in fu-
ture updates of the spatial plan and the devel-
opment of the necessary tools should be con-
tinued. 

With the specialist application MARLIN (Marine 
Life Investigator), BSH is currently developing 
a large-scale, high-resolution information net-
work on marine ecological data from environ-
mental investigations within the framework of 
environmental impact studies, preliminary site 
investigations and monitoring of offshore wind 
farm projects. Various data analyses at differ-
ent spatial and temporal levels are possible in 
order to support the tasks of the BSH in line 
with requirements. MARLIN also combines the 
integrated marine ecological data with various 
environmental data to support the understand-
ing of the effects and interrelationships of ma-
rine ecosystem services. 

In the future, MARLIN will serve as a validated 
basis for ecosystem modelling to better assess 
the impact of cumulative effects. For example, 
in future it will be possible to consider all off-
shore wind farm processes and to carry out 
large-scale studies. Building on this, it may 
then be possible to identify ecosystem ser-
vices. MARLIN's holistic approach enables 
new approaches to the analysis and modelling 

of ecological patterns and processes and cre-
ates a platform for the development and appli-
cation of advanced tools for marine manage-
ment and regulation. 

Prevention and mitigation 

“The measures are envisaged to prevent, re-
duce and as fully as possible offset any signifi-
cant adverse effects on the environment of im-
plementing the plan.” (HELCOM/VASAB, 
2016). 

The ROP's mission statement defines the con-
tribution to the protection and improvement of 
the state of the marine environment, also by 
specifying how to avoid or reduce disturbances 
and pollution from uses. 

The provisions of the spatial plan illustrate this 
consideration with measures to avoid and miti-
gate adverse effects of individual uses: 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Management: Principles Avoidance of 
Crossings (5) and Marine Environment 
(8) 

• Raw material extraction: Principle of 
the Loon (3) 

• Nature conservation: Principles Re-
served Area for Loons (2) and Re-
served Area for Harbour Porpoise (3) 

In the SEA, measures to avoid, reduce and off-
set significant adverse effects of the implemen-
tation of the spatial plan are presented in detail 
in Chapter 7. 

Relational understanding 

"It is necessary to consider various effects on 
the ecosystem caused by human activities and 
interactions between human activities and the 
ecosystem, as well as among various human 
activities. This includes direct/indirect, cumula-
tive, short/long-term, permanent/temporary 
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and positive/negative effects, as well as inter-
relations including sealand interaction." 
(HELCOM/VASAB, 2016). 

The understanding of interrelations and inter-
dependencies is of great importance for the 
tasks of spatial planning and the planning pro-
cess. In this sense, the mission statement of 
the ROP-E emphasises the holistic approach 
and includes the consideration of land-sea re-
lations. 

In the Strategic Environmental Assessment, 
this is taken up and examined in Chapters 
4.9Interactions and 0Cumulative considera-
tion. 

For technical support, the BSH is currently de-
veloping the specialist application MARLIN 
(Marine Life Investigator) as a large-scale, 
high-resolution information network for marine 
ecological data from environmental investiga-
tions within the framework of environmental im-
pact studies, preliminary site investigations and 
monitoring of offshore wind farm projects. Var-
ious data analyses at different spatial and tem-
poral levels are possible in order to support the 
tasks of the BSH as required. MARLIN also 
combines integrated marine ecological data 
with various environmental data. MARLIN's ho-
listic approach enables new directions for the 
analysis and modelling of ecological patterns 
and processes and creates a platform for the 
development and application of advanced tools 
for marine management and regulation. This 
will support the understanding of impacts and 
interrelationships. 

Further experience, e.g. on cumulative consid-
eration, has been gained in European cooper-
ation projects (Pan Baltic Scope, SEANSE) 
and will be incorporated into the further con-
ceptual development, as will findings from the 
participation process. 

An overview of the project results can be found 
on the respective pages: 

• http://www.panbalticscope.eu/re-
sults/reports/ 

• https://northseaportal.eu/downloads/ 

Participation and communication 

“All relevant authorities and stakeholders as 
well as a wider public shall be involved in the 
planning process at an early stage. The results 
shall be communicated.” (HELCOM/VASAB, 
2016). 

This key element is an example of the network-
ing and relationships between the key ele-
ments. The knowledge gained can contribute to 
all other key elements. 

As part of the updating process, participation 
and communication have been carried out in-
tensively right from the start. Early and compre-
hensive participation therefore contributes sig-
nificantly to broadening the knowledge base 
through the sector-specific expertise of stake-
holders and evaluations received. 

The basis for this was the development of a 
participation and communication concept. In 
the course of the update, topic-specific work-
shops and technical discussions were held with 
representatives at sectoral level. On 18 and 19 
March 2020, the concept and draft of the study 
framework were consulted in the participation 
meeting (scoping). 

Interim results and information on stakeholder 
meetings are communicated on the BSH's blog 
"Offshore aktuell" (wp.bsh.de). 

Additional support for the process is provided 
by the Wissenschaftlicher Begleitkreis (Wi-
BeK). Since 2018, for the continuation of mari-
time spatial planning in the Exclusive Economic 
Zone in the North and Baltic Seas, the WiBeK 
has been advising from a scientific perspective 
on questions of content, the course of the pro-
cedure and the participation process, among 
other things. 

Subsidiarity and coherence 

“Maritime spatial planning with an ecosystem-
based approach as an overarching principle 
shall be carried out at the most appropriate 
level and shall seek coherence between the dif-
ferent levels.” (HELCOM/VASAB, 2016). 
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Spatial planning aims to produce coherent 
plans in the North and Baltic Seas through co-
ordination with coastal countries and partners 
from neighbouring countries. Many years of bi-
lateral exchange, participation in the HELCOM 
and VASAB working group on maritime spatial 
planning and cooperation in international pro-
jects on maritime spatial planning contribute to 
this. 

Project results and findings on procedures for 
plan preparation in neighbouring countries 
within the framework of international coopera-
tion are taken into account for the process of 
plan preparation. The international consultation 
procedures represent a further contribution. 

The ROP-E's mission statement sets out this 
cooperation as a contribution to coherent inter-
national maritime spatial planning and coordi-
nated planning with coastal countries. 

At the level of definitions, Principles 3 and 4 for 
pipelines emphasise this sectoral coordination 
requirement for the planning of cross-border 
linear structures. 

In the context of SEA, the cross-border impacts 
on the neighbouring areas of the neighbouring 
states are considered (Section 4.11). 

Adaptation 

“The sustainable use of the ecosystem should 
apply an iterative process including monitoring, 
reviewing and evaluation of both the process 
and the outcome.” (HELCOM/VASAB, 2016). 

Monitoring and evaluation within the framework 
of spatial planning for the German EEZ take 
place at various levels. 

The first step will be to evaluate the plan and its 
implementation. A monitoring and evaluation 
concept will be developed for this purpose. 

In addition, in Chapter 10 the SEA lists the 
planned measures for monitoring the effects of 
the implementation of the spatial plan on the 
environment. 

The effects of economic uses on the marine en-
vironment are to be investigated and evaluated 
at project level by means of effect monitoring. 
This is laid down in Principle 8.2 of the General 
Requirements for Economic Uses in the ROP. 

Summary 

In summary, and beyond this, the key elements 
and their implementation in the planning pro-
cess, the ROP, and the SEA all show how the 
ecosystem approach as an overall concept 
supports the holistic perspective of spatial plan-
ning and thus contributes to the protection and 
improvement of the state of the marine environ-
ment.  

 Taking climate change into ac-
count  

Anthropogenic climate change is one of the 
greatest challenges facing society and is of 
particular importance for changes in the 
oceans and their use. Figure 13 shows the links 
between climate change, the marine ecosys-
tem, uses and maritime spatial planning, and 
also how they are a tool for achieving sustain-
able development goals. 

In changing seas, the consideration and inte-
gration of climate impacts in MSP is of great 
importance in order to do justice to the precau-
tionary and forward-looking nature of MSP and 
to develop long-term sustainable plans. 
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Figure 13: Representation of the interrelationships between climate change, marine ecosystems and mar-
itime spatial planning, according to (Frazão Santos, 2020) 

Climate change will alter the physical, chemical 
and biological conditions in the North and Baltic 
Seas. This will inevitably have an impact on 
marine ecosystems, their structure and 
functions, which may also change ecosystem 
services. The changes may also have a direct 

impact on the uses to which they are put, e.g. 
shipping, renewable energy or extraction of raw 
materials (Frazão Santos, 2020). 

The following table shows projections for some 
relevant parameters. 

 
Table 5: Climate projections for selected parameters 1 (UBA, in Vorbereitung), ² (IPCC, 2019), 3 (Pity N, in 
preparation) 

 North Sea Baltic Sea 

Increase in mean sea surface 
temperature for 2031-2060 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

1 – 1.5 °C 1.5 – 2 °C 

Increase in mean sea surface 
temperature for 2071-2100 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

2.5 – 3 °C 2.5 – 3.5 °C 

Global sea level rise 2100 
(RCP8.5 scenario vs. 1986-2005)2 

61 - 110cm 61 - 110cm 

Increase in extreme wind 
speeds (RCP8.5 scenario compared 

to 1971-2000)3 

0 - 0.5 m/s No majority significant 
increases  

As a contribution to climate protection, the offshore 
wind energy provisions should be mentioned at the 
outset. Assuming that the current CO2 factor of 

electricity from offshore wind energy is continued 
(UBA, 2019), by 2040, this results in an average 
annual CO2 avoidance potential of 62.9 Mt CO2 
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equivalents per year for the period between 2020 
and 2040. By way of comparison, the annual emis-
sions from power plants in the energy industry in 

2016 were 294.5 Mt CO2 equivalents per year 
(BMU, 2019).  

Table 6 shows the abatement potential for the years 
2020 and 2040 and the annual average for the 
entire period.

 

Table 6: Calculation of the CO2 avoidance potential of the offshore wind energy provisions 

  

Installed 
capacity 

Full load 
hours 

Annual electric-
ity production 

CO2 avoidance 
factor 

CO2 

avoidance 

  GW h/a GWh/a g CO2eq/kWh Mt CO2eq/a 

2020 7.2 3800 27360 701 19.2 

2040 40 3800 152000 701 106.6 

Average CO2 

avoidance per 
year         62.9 

 

Furthermore, keeping the priority areas of nature 
conservation free and the potential of 
ecosystems as natural carbon sinks contributes 
to climate protection. The designation of priority 
and reserved areas of nature conservation can 
also serve to strengthen the resilience of ecosys-
tems and thus support the precautionary princi-
ple. 

The mission statement shows that the use of cli-
mate-friendly technologies in the ocean supports 
energy security and the achievement of national 
and international climate targets. 

The development of risk and vulnerability 
analyses to climate change and adaptation 
measures in the relevant sectors should be 
communicated to spatial planning. The holistic 
perspective of spatial planning can help to 

coordinate the compatibility of measures with 
other uses and marine nature conservation and 
to avoid conflicts. To promote this, a dialogue 
could be initiated to ensure that a joint discussion 
takes place in a spatial planning forum with 
stakeholders from the sectors. 

For climate change to be fully integrated into 
MSP, institutional strengthening, including 
international cooperation in the North and Baltic 
Seas, is necessary. Projects in particular offer 
the opportunity to develop coherent approaches 
with neighbouring countries or to use joint data 
pools, for example. 

One focus should be on the conceptual 
development of marine ecosystem services and, 
above all, the potential of natural carbon sinks. 
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2 Description and assess-
ment of the state of the en-
vironment 

According to section 8 ROG in connection with 
Annexes 1 and 2 to section 8 ROG, the environ-
mental report contains a description of the char-
acteristics of the environment and the current 
state of the environment in the SEA area under 
review. The description of the current state of the 
environment is necessary to be able to forecast 
its change when the plan is implemented. The 
object of the inventory are the protected assets 
listed in 8 section 1 ROG and the interrelation-
ship between them. The presentation is prob-
lem-oriented. The focus is thus on possible leg-
acy impacts, environmental elements requiring 
special protection and on the protected assets 
that will be most affected by the implementation 
of the plan. In spatial terms, the description of the 
environment is based on the respective environ-
mental impacts of the plan. Depending on the 
type of impact and the protected asset con-
cerned, these impacts vary in extent and may ex-
tend beyond the boundaries of the plan. 

2.1 Soil/surface 

The protected assets soil and surface are con-
sidered together. Where it is sensible or neces-
sary, the factor area is dealt with in more detail. 

2.1.1 Data availability 
An important basis for describing the surface 
sediments of the North Sea EEZ is the map of 
sediment distribution in the German North Sea, 
at the scale of 1:250,000 (LAURER et. al, 2014; 
Project GPDN - Geopotential German North 
Sea, Figure 14). This map was initially only avail-
able for the German Bight and was updated and 
extended to the entire German EEZ of the North 
Sea with the GPDN project and the map by Lau-
rer et al. 2014. Like the previous version, the 
mapping is based on point distributed grain size 
distributions from surface bottom samples, 
which were classified according to the sediment 
classification system of Figge (1981) and inter-
polated into the area. Within the framework of 
the sediment mapping EEZ project, area-wide 

sediment mapping using hydroacoustic methods 
has been carried out for several years now 
(BSH, 2016). In addition to the larger scale of 
1:10,000, the applied methodology offers the ad-
vantage that spatial interpolation of point sam-
ples is no longer necessary. The resulting de-
tailed maps enormously improve the knowledge 
of small-scale structure and sediment changes 
at the seabed surface (Figure 15a/b). In particu-
lar, existing knowledge gaps regarding the distri-
bution of coarse-sand-fine gravel areas and re-
sidual sediments in the form of gravel, stones 
and blocks (Figure 15) can be closed. Therefore 
they are a valuable data source for detailed bio-
tope mapping. The maps are currently not yet 
available for the entire North Sea EEZ, and the 
protected areas are largely covered (see Figure 
14) and www.geoseaportal.de). 

The descriptions of the structure of the near-sur-
face subsoil are essentially based on drillings, 
pressure soundings and reports of the subsoil in-
vestigations, from projects such as "Shelf Geo-
Explorer Baugrund" (SGE-Baugrund) and the 
GPDN project, the literature as well as own in-
vestigations and evaluations of the BSH. 

The data and information used to describe the 
distribution of pollutants in the sediment, sus-
pended solids and turbidity as well as nutrient 
and pollutant distribution are collected during the 
annual monitoring cruises of the BSH. 

 

Figure 14: Detailed sediment distribution maps scale 
1 : 10,000 (current data availability) 
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Figure 15: a/b) Comparison of interpolated and area-based sediment distribution maps. c) Block distribution 
map  
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2.1.2 Geomorphology and sedimentology  

The area under review - the German EEZ of the 
North Sea - extends from the seaward boundary 
of the coastal waters of Lower Saxony and 
Schleswig-Holstein to the so-called "Duck's Bill", 
the elongated extension in the extreme north-
west of the German EEZ, which reaches into the 
central North Sea. The bathymetry of this area is 
shown in Figure 16. 

The formerElbe Glacial ValleyElbe Glacial Valley 
divides the EEZ of the North Sea into a western 
and an eastern section, which results in a re-
gional geological division into 4 regions (Figure 
16): 

• Borkum and Norderney Reef Grounds 
(1), 

• North of Helgoland (2), 

• Elbe Glacial Valley and western plains 
(3), 

• Dogger and Northern Shell Bank (4). 

 

Figure 16: Bathymetry in the EEZ and regional 
geological classification  

Borkum and Norderney Reef Grounds 

This sub-area covers the area of the Borkum and 
Norderney Reef Grounds between the two traffic 
separation areas "German Bight Western Ap-
proach" and "Terschelling German Bight" and 
borders in the east on the 12-nautical mile limit 
off Helgoland. 

The seabed drops evenly from 18 m in the south-
west to 42 m in the north and 36 m in the east. 
Along the 12nautical mile limit with the coastal 
waters of Lower Saxony, the extensions of the 
tongue reefs (shoreface connected sand ridges) 
as defined by REINECK (1984) extend into the 
EEZ. They run in a northwest-southeast direc-
tion and are subject to pronounced sediment dy-
namics. Their core remains largely stable, while 
their surface layer is subject to horizontal 
changes of between 100 and 200 m per year 
(ANTIA, 1996). On a small scale, ripple fields of 
varying intensity are observed on the sandy ar-
eas, which indicate recent sediment transport or 
sand relocation. 

The sediment distribution on the seabed in the 
area of the Borkum and Norderney Reef 
Grounds is predominantly heterogeneous. 
Mainly medium to coarse sandy sediments are 
found here, with gravel as a secondary source. 
Stones can occur in the entire area of the reef 
grounds. New findings from the comprehensive 
sediment mapping show a wide range of stones, 
blocks and boulders in the Borkum Reef Ground. 
Towards the northeast and east, and with in-
creasing water depth, the sediments turn into 
medium to fine sands, whose share of silt and 
clay reaches up to 10% in places, and can rise 
to 20% in the area of the formerElbe Glacial 
ValleyElbe Glacial Valley (Laurer et al, 2014). 

Holocene and Pleistocene sediment layers can 
be identified in the shallow subsurface. Under a 
0.5 to 2.5 m thick cover of North Sea sands 
(Nieuw Zeelandgronden Formation), periglacial 
fine sands of the late Weichselian period are 
found, which contain clay layers and stones in 
places (Twente Formation) and can reach thick-
nesses of up to 16 m. In the area of the reef 
grounds, both formations wedge out; there, 
worked up ground moraine deposits from the 
Saale Cold Period are located under a coarse 
sandy to gravelly residual sediment cover on the 
seabed. The sandy-clayey boulder clay, which 
can locally carry boulders or stones, is deposited 
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on Eemian sea sands, which consist of a sandy 
sedimentary sequence from the late Elster and 
early Holstein periods and can reach several me-
tres in thickness. In the respective horizons, for-
mer gullies or depressions are encountered, 
whose fill material can have a heterogeneous 
sediment composition ranging from silt and clay 
to gravel. Peat can also be expected in layers. 
The channels meander in the subsoil, but ac-
cording to previous findings they are spatially 
limited. 

North of Helgoland 

This sub-area extends from the 12-nautical mile 
limit off North Frisia seawards to the eastern 
bank of the formerElbe Glacial ValleyElbe Gla-
cial Valley and ends in the north at the EEZ bor-
der with Denmark. 

Water depths range from 9 m on the western 
edge of the Amrumbank to 50 m in the northwest 
of the sub-area. Morphologically, the western 
part in particular is characterised by a relief that 
is very unsettled for conditions in the German 
Bight. Particularly noteworthy are the prominent 
submarine Geestkante along theElbe Glacial 
Valley, the western edge of the Amrumbank and 
the ridges in the northern area extending from 
the Danish base into the German EEZ. Charac-
teristic inventory of forms are large or megaripple 
fields, coarse sand strips and erosion furrows, 
the formation of which is closely related to sedi-
ment availability, grain size composition and hy-
drodynamic forces (DIESING et al., 2006). In ad-
dition, biogenic structures such as mussel fields 
are observed in sonograms (side scan sonar re-
cordings) (WERNER, 2004). 

The sub-area is characterised by a pronounced 
heterogeneous sediment distribution on the sea-
bed. In addition to fine and middle sands, coarse 
sands and gravel are also common. The propor-
tion of fine grains rarely exceeds 5% (Laurer et 
al, 2014). Pleistocene altitudes were worked up 
and partially levelled during sea-level rise. They 
show the characteristic covering with residual or 
relic sediments (coarse sand, gravel, boulders 
and erratic blocks). Between these residual sed-
iment deposits, fine to middle sand areas occur, 

which are usually 0.5 to 2 m thick, but may be 
missing in places. In exceptional cases, the boul-
der clay within these residual sediment fields is 
located directly on the seabed. In contrast to the 
Borkum and Norderney Reef Grounds, a higher 
density of rocks on the seabed can be observed 
in this sea area, which are concentrated in north-
west-southeast facing structures (SCHWARZER 
and DIESING, 2003). 

The current results of area-wide sediment map-
ping show extensive areas with stony residual 
sediments and blocks on the seabed surface, 
particularly to the east of the formerElbe Glacial 
ValleyElbe Glacial Valley (cf. Figure 15a-c). 

The structure of the upper seabed is largely de-
termined by the Saalian glacier advance (Warthe 
stage). The subsoil is traversed to varying de-
grees by filled meltwater channels and depres-
sions. According to the data available to date, it 
can be assumed that the main drainage of this 
glacial channel system is directed NW to W. 
These structures contain clastic sediments such 
as sands, clays, silt and gravels as well as or-
ganogenic sediments such as peat. 

Elbe Glacial Valley and western plains 

This sub-area extends northwest of Helgoland to 
the German-Danish or German-Dutch EEZ bor-
der, but excludes the area of the so-called 
Duck's Bill. To the east is the eastern bank of the 
formerElbe Glacial Valley, which is a striking 

Geestkante on the seabed, the border to the 
sub-area "North of Helgoland". This area north of 
the traffic separation areas has water depths be-
tween about 30 m and 50 m and slopes slightly 
from southeast to west and north. In the centre 
of the sub-area is the White Bank, which rises 
about 3 m from the surrounding seabed. The 
seabed in this sub-area has a very balanced re-
lief and is largely flat. Occasionally, side-scan 
sonar images reveal depression-like formations, 
in which the content of finer-grained material 
usually increases. Occasionally ripple fields oc-
cur, probably caused by ground currents. The 
sea bed surface consists of fine sands with sig-
nificant contents of silt and clay. In the area of 



Description and assessment of the state of the environment 49 

 

theElbe Glacial Valley, the recent surface sedi-
ments show an increase in clay and silt contents 
of up to 50%, which correlates with the water 
depth. The fine sands show a good to very good 
grading. Occasionally, small-scale gravel depos-
its can occur locally. In the plains to the west of 
the formerElbe Glacial Valley, stone deposits are 
also to be expected to a small extent.  

The defining element in the subsoil is theElbe 
Glacial Valley located in the eastern part of the 
area, which runs along the submarine edge of 
the Geestkante to the northwest and north. This 
formerly approx. 30 km wide valley has been 
filled up in the course of the Holocene sea trans-
gression, first with an alternating layer of fine 
sandy and silty-clayey sediments, later mainly 
with sandy sediments. The thickness of the sed-
iment filling reaches about 20 m. Whereas in the 
area of the western bordering plains, thick-
nesses of 1 m are only exceeded in exceptional 
cases. Below this, mostly dense fine to middle 
sands with coarse sand intercalations follow. 
They can contain gravel and shell layers , occa-
sionally also clays, silt or peat. 

Dogger and northern Shell Bank 

This area includes the area known as the 
"Duck's Bill", the elongated extension in the ex-
treme northwest of the EEZ, which lies in the 
central North Sea and extends to the EEZ bor-
ders of Denmark, Great Britain and the Nether-
lands. 

The seabed morphology is determined by the 
Dogger Bank, whose northeastern foothills, the 
Tail's End, crosses the area as a submarine 
ridge. The shallowest water depths of 29 m are 
found on Dogger Bank, while the deepest depths 
of 69 m are measured on its northwestern flank. 
Pronounced bottom shapes such as sand waves 
or large or megaripple fields, as found on the 
British side, have not been observed in this sub-
area. The seabed is generally relatively poor in 
structure. 

Sedimentologically, the seabed surface mainly 
consists of a very well sorted fine sand cover, 
occasionally interrupted by patchy deposits of 
silt and clay or coarse sand sediments. 

The Dogger Bank contains a Pleistocene core of 
Weichselian sediments (Dogger Bank For-
mation), which is located under Holocene North 
Sea sands up to 15 m thick. The Dogger Bank 
Formation consists of stiff to very stiff, silty clay, 
which locally carries gravel and stones and can 
reach a thickness of several tens of metres. The 
sediments of the Dogger Bank Formation proba-
bly extend to the southeastern border of the 
Duck's Bill. Late Weichselian gullies occur in its 
area, which are filled with soft, silty clays. In the 
northwestern slope area of Dogger Bank the Hol-
ocene sand cover thins out or is completely 
missing in places. Between the Dogger Bank 
and the northern Shell Bank, the 2 to 16 m thick 
periglacial fine sands occur, which may locally 
contain clay layers and stones. These are de-
posited on the marine fine sands from the 
Eemian warm period, which can be traced 
through the entire sub-area with thicknesses be-
tween 2 and 16 m. 

2.1.3 Distribution of pollutants in the 
sediment  

Metals 

The seabed is the most important sink for trace 
metals in the marine ecosystem. However, it can 
also act as a regional source of pollution by re-
suspension of historically deposited, more highly 
contaminated material. The absolute metal con-
tent in the sediment is strongly dominated by the 
regional grain size distribution. Higher contents 
are observed in regions with high silt content 
than in sandy regions. The reason is the higher 
affinity of the fine sediment content for the ad-
sorption of metals. Metals accumulate mainly in 
the fine grain fraction. 

Especially the elements copper, cadmium and 
nickel are found in most regions of the German 
EEZ at low levels or in the range of background 
concentrations. All heavy metals show elevated 
levels near the coast, and less pronounced lev-
els along the East Frisian islands than along the 
North Frisian coast. These very distinct gradi-
ents, with increased contents near the coast and 
very low contents in the central North Sea, indi-
cate a dominant role of freshwater inflows as a 
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source of metal pollution. Added to this are pos-
sible discharges of metals from maritime ship-
ping and the offshore industry (e.g. from corro-
sion protection measures), the additional contri-
bution of which cannot be estimated at present. 
In detail, lead in the central North Sea in particu-
lar also shows significantly increased contents in 
the fine grain fraction. These are even higher 
than the values measured at stations near the 
coast. In contrast, the spatial distribution of the 
nickel contents in the fine grain fraction of the 
surface sediment is only characterised by very 
weakly pronounced gradients. The spatial struc-
ture does not allow any conclusions to be drawn 
about the main areas of stress. Although the val-
ues for Pb and Hg in the last MSRL Report (Sta-
tus of German North Sea Waters 2018) are still 
above the threshold values, heavy metal pollu-
tion in the surface sediment of the EEZ has gen-
erally tended to decline (Cd, Cu, Hg) or show no 
clear trend (Ni, Pb, Zn) over the past 30 years. 

Organic substances 

Most of the organic pollutants are of anthropo-
genic origin. Some 2,000 mainly industrially pro-
duced substances are currently considered en-
vironmentally relevant (pollutants) because they 
are hazardous (toxic) or persistent in the envi-
ronment (persistent) and/or may accumulate in 
the food chain (bioaccumulative). Since their 
properties can vary greatly, their distribution in 
the marine environment depends on a wide 
range of factors. In addition to input sources, in-
put quantities and input pathways (directly via 
rivers, offshore industry or diffuse via the atmos-
phere), the physical and chemical properties of 
the pollutants and the dynamic-thermodynamic 
state of the ocean are relevant for dispersion, 
mixing and distribution processes. For these rea-
sons, the various organic pollutants in the sea 
show an uneven and varying distribution and oc-
cur in very different concentrations. 

During its monitoring cruises, the BSH deter-
mines up to 120 different pollutants in the sea-
water, suspended solids and sediments. For 
most pollutants in the German Bight, the Elbe is 
the main input source. For this reason, the high-
est pollutant concentrations are generally found 

in the Elbe plume off the North Frisian coast, 
which generally decreases from the coast to the 
open sea. The gradients are particularly strong 
for non-polar substances, as these substances 
are predominantly adsorbed on suspended mat-
ter and are removed from the water phase by 
sedimentation. Outside the coastal regions rich 
in suspended matter, the concentrations of non-
polar pollutants are therefore usually very low. 
However, many of these substances are also in-
troduced into the sea by atmospheric deposition 
or have direct sources in the sea (such as PAHs 
(polycyclic aromatic hydrocarbons), which can 
be introduced by the oil and gas industry and 
shipping. Therefore, land-based sources must 
also be taken into account in the distribution of 
these substances. 

According to the current state of knowledge, the 
observed concentrations of most pollutants in 
the sediment of the German EEZ do not pose an 
immediate threat to the marine ecosystem. 
PAHs in the German EEZ in the North Sea are 
below the OSPAR threshold values. Only PCB-
118 does currently not meet the criteria (status 
of German North Sea waters in 2018). 

Radioactive substances (radionuclides) 

For decades, the radioactive contamination of 
the North Sea was determined by discharges 
from nuclear fuel reprocessing plants. As these 
discharges are very low today, the radioactive 
contamination of the North Sea does not pose 
any danger to people or nature according to cur-
rent knowledge. 

Inherited waste 

Possible inherited waste in the North Sea in-
cludes munitions remnants. In 2011, a federal 
and federal states working group published a 
basic report on the ammunition contamination of 
German marine waters, which is updated annu-
ally. According to official estimates, the seabed 
of the North and Baltic Seas holds 1.6 million 
tonnes of old ammunition and various types of 
explosive ordnance. A significant proportion of 
these ammunition dumps originate from the Sec-
ond World War. Even after the end of the war, 
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large quantities of ammunition were sunk in the 
North and Baltic Seas to disarm Germany. Ac-
cording to current knowledge, the explosive ord-
nance load in the German North Sea, especially 
in the coastal waters, is estimated at up to 1.3 
million tonnes. The overall data availability is in-
sufficient, so that it can be assumed that explo-
sive ordnance is also to be expected in the area 
of the German EEZ (e.g. remnants of mine clo-
sures and combat operations). For the only 
known ammunition dumping area in the North 
Sea EEZ (approx. 15 nautical miles west of Sylt) 
there is little and unclear information on the type 
and quantity of conventional ammunition 
dumped. 

The ammunition remnants can in principle be 
silted up or exposed on the seabed if the sedi-
ment properties are appropriate. In addition, 
storms or strong currents can cause ammunition 
bodies in the sediment to be exposed. Thus, am-
munition bodies can constitute artificial hard sub-
strates. 

Current research results indicate that the corro-
sion state of ammunition stored at sea may be 
advanced. Whether and to what extent this may 
cause adverse effects on the marine environ-
ment through the release of the toxic compo-
nents (e.g. explosives such as TNT) is the sub-
ject of current research and part of the work to 
implement the resolutions of the 93rd Confer-
ence of Environment Ministers, TOP 27. 

The location of the known ammunition dump 
sites can be found on the official nautical charts 
and in the 2011 report (which also includes sus-
pected areas for ammunition contaminated ar-
eas). The reports of the federal federal states 
working working wroup are available at www.mu-
nition-im-meer.de. Information on ammunition 
finds, including the EEZ, is also provided by the 
OSPAR Commission at https://odims.ospar.org/. 

2.1.4 Status assessment of the protected 
asset soil 

2.1.4.1 Rarity and endangerment 

The aspect "rarity and endangerment" takes into 
account the portion of the sediments on the sea-
bed and the distribution of the morphological 
form inventory throughout the North Sea. The 
sediment types and bottom shapes in the plan 
area are found throughout the North Sea. Thus, 
the aspect "rarity and vulnerability" is rated as 
"low". 

2.1.4.2 Diversity and uniqueness  

The aspect "diversity and uniqueness" considers 
the heterogeneity of the described surface sedi-
ments and the characteristics of the morpholog-
ical forminventory. 

The sediment composition of the surface sedi-
ments in the plan area is quite heterogeneous. 
Besides the widely spread fine sands, medium 
and coarse sands are also frequently found. Re-
sidual sediments, gravel and stones occur as 
well. In the area of the Borkum and Norderney 
Reef Grounds and north of Helgoland, special 
morphological forms such as tongue reefs and 
large and megaripple fields occur. A pronounced 
geest edge forms the border to theElbe Glacial 
Valley. 

The aspect "diversity and uniqueness" is rated 
"medium". 

2.1.4.3 Legacy impacts 

Natural factors 

Climate change and sea level rise: The North 
Sea region has experienced dramatic climate 
change over the last 11,800 years, which has 
been associated with a profound change in the 
land/sea distribution due to the global sea level 
rise of 130 m. For about 2,000 years the sea 
level of the North Sea has reached its present 
level. Off the German North Sea coast, the sea 
level rose by 10 to 20 cm in the 20th century. 
Storms cause changes to the seabed. All sedi-
mentary-dynamic processes can be traced back 
to meteorological and climatic processes, which 
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are largely controlled by the weather patterns in 
the North Atlantic. 

Tectonic and isostatic movements, earthquakes: 
the tectonic and isostatic processes are secular 
processes, i.e. they cover periods of several mil-
lennia. They are caused by the plate tectonic 
movements of the earth's crust and therefore oc-
cur over large areas. The analysis of earthquake 
frequency and intensity for the North Sea makes 
it clear that the German EEZ is not an earth-
quake-prone area. However, there are indica-
tions that about 8,000 years ago a seaquake trig-
gered the submarine Storegga landslide in the 
Norwegian Sea, which subsequently caused a 
tsunami wave that spread across the entire 
North Sea. 

Anthropogenic factors 

Eutrophication: due to anthropogenic inputs of 
nitrogen and phosphorus via rivers, the atmos-
phere and diffuse sources, increased primary 
production leads to increased sedimentation of 
organic matter. This is largely degraded by mi-
crobial activity in the water column or on the sea-
bed surface, so that its share in the sediment 
composition (grain size distribution) can be ne-
glected. 

Fisheries: In the North Sea, bottom trawling uses 
otter trawls and beam trawls. Otter trawls are 
mainly used in the northern North Sea and are 
pulled diagonally across the seabed. Their roller 
gear avoids getting caught on stones, but some-
times turns them over in the process. Beam 
trawls have been used mainly in the southern 
North Sea since the 1930s. Since the 1960s, 
there has been a sharp increase in beam trawl 
fishing, which has declined slightly over the last 
decade due to catch regulations and the decline 
in fish stocks. The skids of the beam trawlers 
leave tracks of 30 to 50 cm in width. In particular, 
their skids or chain nets have a greater impact 
on the bottom than otter trawls. In the sediment, 
bottom trawls create specific furrows which can 
be a few millimetres to 8 cm deep on boulder 
clay and sandy soils and up to 30 cm deep in soft 
silt (PASCHEN et al., 2000). In addition, the use of 
bottom trawls has the effect of smoothing the 

seabed by levelling ripple structures or small el-
evations. The distribution of the time taken by in-
ternational trawling activities in the North Sea 
shows a regional variation in fishing effort with a 
concentration in the southern part. In purely 
arithmetical terms, in a heavily fished area, 
100% of the area is swept by a beam trawl about 
4 ×per year, whereas in less fished areas only 
2% of the area is affected. In reality, fishing takes 
place on already "cleaned" routes, so that some 
sub-areas are fished several times a year, while 
others are fished only occasionally over a period 
of several years (RUMOHR, 2003). 

Sand and gravel extraction: In the North Sea 
EEZ, the extraction of gravel and sand is carried 
out with a suction trailer hopper dredging and 
usually leads to the formation of dm-deep fur-
rows. With a maximum excavation depth of 2.5 
m (including dredging tolerance), a residual 
thickness of the sediment worthy of extraction 
must be maintained in order to preserve the orig-
inal substrate for repopulation. In the case of re-
filling of the extraction structures, finer-grained 
sediments usually provide the backfill material 
(ZEILER et al., 2004). In the subfields currently 
being mined in the EEZ, the extraction of the 
gravel sand deposits is selective, i.e. only the 
sandy or gravelly sediment fraction is extracted 
and the corresponding residual fraction is re-
turned to the seabed. As a result of this selective 
extraction, the sediments on the seabed are 
coarsened or refined in the extraction fields on 
the one hand, while on the other hand a furrowed 
or trough-shaped relief is retained to a certain 
extent because the recent hydrodynamic and 
sediment dynamic processes in the EEZ cannot 
lead to complete refilling with the original sedi-
ment due to the sediment supply. During sand 
and gravel extraction, cloudiness plumes are 
formed to varying degrees, which, depending on 
the proportion of silt and clay, mainly re-sedi-
ment on the seabed within a radius of about 500 
m around the extraction point. 

Wind turbines: The erection of wind turbines and 
the associated scour protection leads - in addi-
tion to temporary sediment uplift - to a long-term 
small-scale sealing of the seabed. 
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Submarine cables (telecommunications, power 
transmission): As a result of the infiltration pro-
cess when cables are laid in the seabed, the wa-
ter column becomes turbid as a result of sedi-
ment turbulence, but this turbidity is distributed 
over a larger area due to the influence of tidal 
currents. The suspension content decreases to 
the natural background values due to dilution ef-
fects and sedimentation of the stirred up sedi-
ment particles. As a rule, the sediment dynamic 
processes lead to a complete levelling of the lay-
ing tracks, especially after periods of bad 
weather. In the area of cable crossings, stone 
fills are applied, which represent a locally limited 
hard substrate that is foreign to the location. 

Natural gas production: Natural gas has been 
produced in the NW corner of the Duck's Bill 
since 2000. To date there is no evidence of sub-
sidence phenomena in the vicinity of the "A6-A" 
production facility, as described in the area of fa-
cilities on the Dutch or Norwegian continental 
shelf of the North Sea (e.g. FLUIT and HULSCHER, 
2002; MES, 1990). For the former natural gas de-
posit "Ekofisk", a total subsidence of up to 6 m is 
expected (SULAK and DANIELSEN, 1989). It can-
not be ruled out that after several years of pro-
duction in the vicinity of the A6-A platform, sub-
sidence of the seabed will occur, which will de-
pend on the geological conditions in the subsoil 
and will essentially be limited to the area of the 
deposit (approx. 15 km²). 

Shipping: In the case of an anchor cast, the sea-
bed is locally stirred up to a maximum depth of 1 
m, depending on the size of the anchor and the 
type of sediment. Depending on water depth, 
type and available amount of sediment, wrecks 
can be silted up and uncovered. Depending on 
their size, they influence the small-scale sedi-
ment dynamics by causing scouring in the vicin-
ity or sedimentation of sands in the current 
shadow.  

Anthropogenic factors affect the seabed in the 
following ways: 

• Erosion 
• Mixing 
• Off-bottom suspension (resuspension) 

• Material sorting 
• Sealing 
• Displacement and 
• Compression (compaction). 
In this way, the sediment structure, the natural 
sediment dynamics (sedimentation/erosion) and 
the material exchange between sediment and 
soil water are influenced. 

For the assessment of the aspect "legacy im-
pacts", the extent of the pre-existing anthropo-
genic pollution of the sediments and the morpho-
logical form inventory is decisive. With regard to 
the criterion "legacy impacts", the protected as-
set soil/surface is assigned a medium pollution, 
since the legacy impacts do not cause a loss of 
ecological function. 

2.2 Water  

The North Sea is a relatively shallow shelf sea 
with a wide opening to the North Atlantic Ocean 
in the north. The oceanic climate of the North 
Sea - characterised by salinity and temperature 
- is largely determined by this northern opening 
to the Atlantic. In the southwest, the Atlantic has 
a smaller influence on the North Sea due to the 
shallow English Channel and the narrow Dover 
Strait. 

2.2.1 Currents  

The currents in the North Sea consist of a super-
position of the half-day tidal currents with the 
wind- and density-driven currents. In general, 
the North Sea is characterised by large-scale cy-
clonic, i.e. counterclockwise, circulation, with a 
strong inflow of Atlantic water at the northwest-
ern edge and an outflow into the Atlantic Ocean 
via the Norwegian Gully. The strength of the 
North Sea circulation depends on the prevailing 
air pressure distribution over the North Atlantic, 
which is parameterised by the North Atlantic Os-
cillation Index (NAO), the standardised air pres-
sure difference between Iceland and the Azores. 

Based on an analysis of all current measure-
ments carried out by the BSH and the German 
Hydrographic Institute (DHI) between 1957 and 
2001 (KLEIN 2002), the mean values of current 
velocity (scalar mean including tidal current) and 
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residual current velocities (vector mean) were 
determined for various areas of the German 
Bight near the surface (3 - 12 m water depth) and 
near the bottom (0 - 5 m distance to the bottom) 
(Table 7). All time series with a length of at least 
10 days and a water depth of more than 10 m 
were considered in this analysis. The aim of the 

analysis was to estimate the conditions in the 
open sea. The mean values are shown in  Table 

7. The tidal currents were determined by the con-
nection to the gauge Helgoland, i.e. the meas-
ured currents are related to the tidal range and 
flood times observed there (KLEIN & MITTEL-

STAEDT 2001)..

Table 7: Mean current velocities, residual and tidal currents in the German Bight.  

 
Surface proximity  

(3 – 12 m) 

Ground level 

(0 - 5 m distance to the 
ground) 

Mean amount 25 - 56 cm/s 16 - 42 cm/s 

Vector mean  
(residual current) 

1 - 6 cm/s 1 - 3 cm/s 

Tidal current 36 - 86 cm/s 26 - 73 cm/s 

 

Figure 17 shows the current conditions in the 
near-surface layer (3 - 12 m measuring depth) 
for various areas in the German Bight. In the il-
lustration, the values in area GB3 correspond to 
the (geological) sub-area "Borkum and Nor-
derney Reef Grounds", GB2 corresponds to the 
sub-area "North of Helgoland" and GB1 corre-
sponds to the sub-area "Elbe Glacial Valley and 
western plains". 

 

Figure 17: Vector mean of the flow in the near-sur-
face layer (measuring depth 3 to 12 m). The measur-
ing positions are marked with a red dot (BSH 2002).  
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2.2.2 Sea state  

For the sea state, a distinction is made between 
waves generated by the local wind, the so-called 
wind sea, and swell. Swells are waves that have 
left their area of origin and enter the sea area 
under consideration. The swell entering the 
southern North Sea is generated by storms in the 
North Atlantic or the northern North Sea. The 
swell has a longer period than the wind sea. The 
height of the wind sea depends on the wind 
speed and the time over which the wind acts on 
the water surface (duration of action) and on the 
length of the swell (fetch), i.e. the distance over 
which the wind acts. For example, the strike 
length in the German Bight is significantly 
smaller for easterly and southerly winds than for 
northerly and westerly winds. The significant or 
characteristic wave height, i.e. the mean wave 
height of the upper third of the wave height dis-
tribution, is given as a measure of the wind sea. 

During the climatological year (1950-1986), the 
highest wind speeds in the inner German Bight 
occur in November with about 9 m/s and then 
drop to 7 m/s by February. In March, the speed 
reaches a local maximum of 8 m/s, after which it 
drops rapidly and remains at a flat level of 
around 6 m/s between May and August, before 
rising just as rapidly from mid-August to the max-
imum in late autumn (BSH, 1994). This annual 
trend, based on monthly averages, is transfera-
ble to the height of the sea state. For the inner 
German Bight, the directional distribution of the 
sea state of the unmanned lightship UFS Ger-
man Bight (formerly UFS German Bight) - anal-
ogous to the distribution of wind direction - 
shows a distribution with a maximum in swell 
from west southwest and a second maximum 
from east southeast (LOEWE et al. 2003). 

2.2.3 Temperature, salinity and seasonal 
stratification  

Water temperature and salinity in the German 
EEZ are determined by large-scale atmospheric 
and oceanographic circulation patterns, fresh-
water inputs from the Weser and Elbe rivers and 
energy exchange with the atmosphere. The lat-

ter applies in particular to the sea surface tem-
perature (LOEWE et al. 2003). The seasonal min-
imum temperature in the German Bight usually 
occurs at the end of February/beginning of 
March, seasonal warming begins between the 
end of March and the beginning of May, and the 
temperature maximum is reached in August. 
Based on spatial mean temperatures for the Ger-
man Bight, SCHMELZER et al. (2015) find extreme 
values for the period 1968-2015 of 3.5 °C in Feb-
ruary and 17.8 °C in August. This corresponds to 
an average amplitude of 14.3 K, with the annual 
difference between maximum and minimum var-
ying between 10 and 20 K. With the onset of sea-
sonal warming and increased irradiation, thermal 
stratification sets in between the end of March 
and the beginning of May in the northwestern 
German Bight at water depths of over 25-30 m. 
With pronounced stratification, vertical gradients 
of up to 3 K/m are measured in the temperature 
jump layer (thermocline) between the warm top 
layer and the colder bottom layer; the tempera-
ture difference between the layers can be up to 
10 K (LOEWE et al. 2013). Flatter areas are gen-
erally mixed, even in summer, due to turbulent 
tidal currents and wind-induced turbulence. With 
the beginning of the first autumn storms, the Ger-
man Bight is again thermally vertically mixed. 

The time series of the annual mean spatial tem-
peratures of the entire North Sea based on the 
temperature maps published weekly by the BSH 
since 1968 show that the course of the sea sur-
face temperature (SST) is not characterised by a 
linear trend, but by regime changes between 
warmer and colder phases (see also Fig. 3-28 in 
BSH 2005). The extreme warm regime of the first 
decade of the new millennium, in which the an-
nual mean of the North Sea SST fluctuated 
around a mean level of 10.8 °C, ended with the 
cold winter of 2010 (Figure 18). After four signif-
icantly cooler years, the North Sea SST reached 
its highest annual mean of 11.4 °C in 2014. 
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Figure 18: Annual average North Sea surface tem-
perature for the years 1969-2017  

Regarding climate-related changes, QUANTE et 

al. (2016) expect an increase in SST of 1-3 K by 
the end of the century. Here the different projec-
tions come to consistent results despite consid-
erable differences in the model simulations with 
regard to setup, drive from global climate model, 
bias corrections, etc. (KLEIN et al. 2018). 

In contrast to the temperature, the salt content 
does not have a clearly pronounced annual cy-
cle. Stable salinity stratifications occur in the 
North Sea in the estuaries of the major rivers and 
in the area of the Baltic outflow. Due to tidal tur-
bulence, the fresh water discharge of the major 
rivers within the estuaries mixes with the coastal 
water at shallow depths, but at greater depths it 
stratifies over the North Sea water in the German 
Bight. The intensity of stratification varies de-
pending on the annual course of river dis-
charges, which in turn exhibit considerable inter-
annual variability, e.g. due to high meltwater run-
off in spring after heavy snow winters. For exam-
ple, the salinity at Helgoland Reede is negatively 
correlated with the discharge volumes of the 
Elbe, which shows that fresh water discharges 
cause a significantly reduced near-surface salin-
ity near the coast (LOEWE et al. 2013), with the 
Elbe having the greatest influence on the salinity 
of the German Bight with a discharge of 21.9 
km³/year. 

Since 1873 the salinity measurements of Helgo-
land Reede have been available, since about 
1980 also the data at the positions of the former 

lightships, which were at least partly replaced by 
automated measuring systems later. The reloca-
tion of lightship positions and methodical prob-
lems, also with the measurements at Helgoland, 
led to breaks and uncertainties in the long time 
series and made reliable trend estimations more 
difficult (HEYEN & Dippner 1998). For the annual 
mean surface salinity at Helgoland, no long-term 
trend is apparent for the years 1950-2014. This 
also applies to the annual discharge rates of the 
Elbe. Projections of the future development of 
salinity in the German EEZ currently still differ 
considerably with regard to temporal develop-
ment and spatial patterns, more recent projec-
tions indicate a decrease in salinity between 0.2 
and 0.7 PSU by the end of the century (KLEIN et 

al. 2018). 

2.2.4 Ice conditions  

In the open German Bight, the heat reserve of 
the relatively salty North Sea water in early win-
ter is often so large that ice can only form very 
rarely. The open sea area off the North and East 
Frisian islands is ice-free in two thirds of all win-
ters. On average over many years, the ice edge 
extends right behind the islands and into the 
outer estuaries of the Elbe and Weser. In normal 
winters, ice occurs on 17 to 23 days in the pro-
tected inner fairways in the North Frisian Wad-
den area, and only on 2 to 5 days in the open 
fairways - similar to the East Frisian Wadden 
area. 

In ice-rich and very ice-rich winters, on the other 
hand, ice occurs on average on 54 to 64 days in 
the protected inner fairways in the North Frisian 
Wadden area, and on 31 to 42 days in the open 
fairways similar to the East Frisian Wadden area. 
In the inner tidal flats, mainly solid ice forms. In 
the outer tidal flats, mainly floe ice and ice slurry 
form, which are kept in motion by wind and tidal 
effects. Further information can be found in the 
Climatological Ice Atlas 1991-2010 for the Ger-
man Bight (SCHMELZER et al. 2015). 
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2.2.5 Fronts  

Fronts in the sea are high-energy mesoscale 
structures (of the order of a few tens of kilome-
tres to a few hundred kilometres) which have a 
major impact on the local movement dynamics 
of the water, on biology and ecology and - due to 
their ability to bring CO2 to greater depths - also 
on the climate. In the coastal areas of the North 
Sea, especially off the German, Dutch and Eng-
lish coasts, the so-called river plume fronts with 
strong horizontal salinity and suspended matter 
gradients are located between the freshwater in-
put area of the major continental rivers and the 
continental coastal waters of the North Sea. 
These fronts are not static formations but consist 
of a system of smaller fronts and eddies with typ-
ical spatial scales between 5 and 20 km. This 
system is subject to great temporal variability 
with time scales from 1 to about 10 days. De-
pending on the meteorological conditions, the 
discharge rates of the Elbe and Weser rivers and 
the circulation conditions in the German Bight, 
frontal structures continuously dissolve and 
form. Only under extremely calm weather condi-
tions can discrete frontal structures be observed 
over longer periods of time. During the period of 
seasonal stratification (approx. from the end of 
March to September), the tidal mixing fronts, 
which mark the transition area between the ther-
mally stratified deep water of the open North Sea 
and the shallower, vertically mixed area due to 
wind and tidal friction, are located approximately 
in the area of the 30 m depth line. Due to their 
dependence on topography, these fronts are rel-
atively stationary (OTTO et al. 1990). KIRCHES et 

al. (2013a-c) analysed satellite based remote 
sensing data from 1990 - 2011 and established 
a climatology for SST, chlorophyll, yellow and 
suspended matter fronts in the North Sea. This 
shows that fronts occur all year round in the 
North Sea, with the strength of the spatial gradi-
ent generally increasing towards the coast. 

Fronts are characterised by significantly in-
creased biological activity; and adjacent areas 
play a key role in the marine ecosystem. They 
influence ecosystem components at all stages, 
either directly or as a cascading process through 

the food chain (ICES 2006). Vertical transport on 
fronts brings nutrients into the euphotic zone, 
thereby increasing biological productivity. The 
increased biological activity on fronts, due to the 
high availability and effective use of nutrients, re-
sults in increased atmospheric CO2 binding and 
transport to deeper layers. The outflow of these 
CO2-enriched water masses into the open ocean 
is known as "shelf sea pumping" and is an es-
sential process for the absorption of atmospheric 
CO2 by the world ocean. The North Sea is a CO2 

sink in large parts all year round, with the excep-
tion of the southern areas in the summer months. 
Over 90% of the CO2 absorbed from the atmos-
phere is exported to the North Atlantic. 

2.2.6 Suspended matter and turbidity  

The term "suspended matter" refers to all parti-
cles suspended in seawater with a diameter >0.4 
µm. Suspended matter consists of mineral 
and/or organic material. The proportion of or-
ganic suspended matter is strongly dependent 
on the season. The highest values occur during 
plankton blooms in early summer. During stormy 
weather conditions and the resulting high waves, 
the suspended matter content in the entire water 
column increases strongly due to the swirling up 
of silty-sandy bottom sediments. This is where 
the swell has the greatest effect. When hurricane 
lows pass through the German Bight, increases 
in the suspended matter content of up to ten 
times the normal values are easily possible. As 
water samples cannot be taken during extreme 
storm conditions, corresponding estimates are 
derived from the records of anchored turbidime-
ters. If one considers the temporal variability of 
the suspended sediment content at a fixed posi-
tion, there is always a distinct half-day tidal sig-
nal. Ebb and flood currents transport the water in 
the German Bight on average about 10 nautical 
miles from or towards the coast. Accordingly, 
high levels of suspended matter  
(SPM = Suspended Particular Matter) are trans-
ported 'back and forth' and cause the strong local 
fluctuations. Further variability in SPM is caused 
by material transport (advection) from rivers 
such as the Elbe and Weser and from the south-
east coast of England. 
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Figure 19: Mean suspended matter distribution (SPM) 
for the German North Sea. Figure 19 shows an 
average suspended matter distribution for the 
German Bight. The graph is based on all SPM values 
stored in the Marine Environmental Database 
(MUDAB) as of 15 October 15 2005. The data set was 
reduced to the range "surface to 10 metres depth" 
and to values ≤150 mg/l. The underlying measured 
values were only obtained in weather conditions in 
which research vessels are still operational. Difficult 
weather conditions are therefore not reflected in the 
average values shown here. Figure 19 shows 
average values of around 50 mg/l and extreme values 
>150 mg/l measured in the tidal flats landwards of the 
East and North Frisian islands and in the large 
estuaries. Further seawards, the values quickly 
decrease to a range between 1 and 4 mg/l. A little 
east of  
6° E, there is an area with increased levels of 
suspended matter. The lowest SPM mean values 
around 1.5 mg/l are found in the northwestern edge 
of the EEZ and above the sandy areas between the 

Borkum Reef Ground and the Elbe Glacial Valley. 
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2.2.7 Status assessment with regard to 
nutrient and pollutant distribution  

2.2.7.1 Nutrients 

Nutritive salts such as phosphate and inorganic 
nitrogen compounds (nitrate, nitrite, ammonium) 
and silicate are essential for marine life. They are 
vital substances for the formation of phytoplank-
ton (microscopic unicellular algae floating in the 
sea), on whose biomass production the entire 
marine food chain is based. Since these trace 
substances promote growth, they are called nu-
trients. An excess of these nutrients, which oc-
curred in the 1970s and 1980s due to extremely 
high nutrient inputs caused by industry, transport 
and agriculture, leads to a high accumulation of 
nutrients in seawater and thus to eutrophication. 
This continues to this day in coastal regions. As 
a result, there may be an increased occurrence 

of algal blooms (phytoplankton and green al-
gae), reduced visibility depths, a decline in 
seagrass beds, shifts in the species spectrum 
and oxygen deficiency near the seabed. 

To monitor nutrients and oxygen levels in the 
German Bight, the BSH carries out several mon-
itoring cruises per year. The nutrient concentra-
tions show a typical annual cycle, with high con-
centrations in winter and low concentrations in 
the summer months. All nutrients show similar 
distribution structures. A gradual decrease in 
concentrations can be observed from the river 
estuary towards the open sea. The highest con-
centrations are measured in the Elbe tributary 
area and in coastal regions. The nutrient input 
from the Elbe is clearly visible here ( 

Figure 20).

 

Figure 20: Distribution pattern of soluble inorganic nitrogen compounds (DIN). 

Thanks to measures such as the expansion of 
wastewater treatment plants, the introduction of 
phosphate-free detergents, etc., nutrient inputs 
into the North Sea have been reduced by around 
50% since 1983, and phosphorus inputs by as 
much as 65% (UBA 2017). Nevertheless, ac-
cording to the eutrophication assessment under 
the OSPAR Common Procedure, the coastal 
waters and large parts of the German EEZ (a to-
tal of 55% of German North Sea waters) are 

classified as eutrophic in the 2006-2014 assess-
ment period (Brockmann et al. 2017). Only in the 
outer German Bight (Duck's Bill) a good environ-
mental status was achieved (6% of German 
North Sea waters). This assessment serves as 
the basis for the follow-up assessment under the 
EU MSFD, so that a good environmental status 
under MSFD continues to fall short of descriptor 
5 (eutrophication) (BMU 2018). 
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2.2.7.2 Metals 

Metals occur naturally in the environment. The 
detection of metals in the environment is there-
fore in no way necessarily to be regarded as pol-
lution. In addition to the naturally occurring ele-
ment contents, human activities sometimes mo-
bilise, transport, partially transform and re-enrich 
considerable additional quantities of individual 
elements in the environment. In general, the 
metal contents of seawater are determined by 
the structure, dynamics and strength of the 
sources, the large-scale circulation of marine 
water masses and the efficiency of their sink pro-
cesses. Major sources of the anthropogenically 
induced metal signal in marine ecosystems are 
the run-off of contaminated freshwater masses 
via the continental river systems, the transport of 
pollutants via the atmosphere and the interrela-
tionship with the sediment. Other inputs are 
caused by offshore activities, such as explora-
tion for raw materials and extraction and dump-
ing of dredged material. 

Metals are dissolved and suspended in the water 
body. With increasing distance from the coast, 
i.e. with rising salinity, the suspended matter 
content in the water column decreases. Thus, 
the proportion of surfaces available for adsorp-
tion processes decreases and a proportionally 
increasing part of the metal content remains in 
solution. 

Similar to the nutrients, some metals in the dis-
solved fraction show periodic seasonal varia-
tions in concentration. This seasonal profile cor-
responds roughly to the biological growth and re-
mineralisation cycle, as it is also the case for the 
nutrient contents dissolved in seawater. 

Mainly elements (Cu, Ni, Cd), which are mainly 
dissolved, but also mercury, form a distinct gra-
dient that decreases from the coast to the open 
sea. As a rule, the current transports the water 
masses from the west into the German Bight and 
out of it to the north. Accordingly, the discharge 
plume of the Elbe, starting from the estuary, is 
clearly pronounced towards the north. 

2.2.7.3 Organic substances 

The BSH currently determines up to 120 different 
pollutants in the seawater, suspended solids and 
sediments during its monitoring cruises. As the 
Elbe is the main source of most pollutants in the 
German Bight, the highest pollutant concentra-
tions are generally found in the Elbe plume off 
the North Frisian coast, which generally de-
creases in the open sea. The gradients for non-
polar substances are particularly strong, as 
these substances are mainly adsorbed (at-
tached) to suspended matter and removed from 
the water phase by sedimentation. Outside the 
coastal regions rich in suspended matter, the 
concentrations of non-polar pollutants are there-
fore usually very low. Water pollution by petro-
leum hydrocarbons is low, although numerous 
acute oil spills from shipping can be detected by 
visible oil films. Most hydrocarbons originate 
from biogenic sources; only occasionally are 
traces of acute oil pollution in the water phase 
observed. 

In recent years, new analytical methods have 
been used to detect a large number of "new" pol-
lutants (emerging pollutants) with polar proper-
ties in the environment. Many of these sub-
stances (e.g. the herbicides isoproturon, diuron 
and atrazine) occur in much higher concentra-
tions than the classical pollutants. 

According to current knowledge, the observed 
concentrations of most pollutants in seawater do 
not pose any immediate threat to the marine eco-
system. An exception is the pollution caused by 
tributyltin (TBT), which was formerly used in ma-
rine paints and whose concentration near the 
coast partly reaches the biological threshold. 
Furthermore, seabirds and seals can be dam-
aged by oil films floating on the water surface as 
a result of acute oil spills. In the ecotoxicological 
assessment, the toxicity of individual pollutants 
is not sufficient; rather, the cumulative effect of 
the large number of pollutants present must be 
considered, which may be enhanced by synergy 
effects. 
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2.2.7.4 Radioactive substances 
(radionuclides) 

For decades, the radioactive contamination of 
the North Sea was determined by discharges 
from nuclear fuel reprocessing plants. As these 
discharges are very low today, the radioactive 
contamination of the North Sea water body does 
not pose any danger to man or nature according 
to current knowledge. 

2.3 Plankton  

Plankton includes all organisms that drift in the 
water. These mostly very small organisms form 
a fundamental component of the marine ecosys-
tem. Plankton includes plant organisms (phyto-
plankton), small animals and developmental 
stages of the life cycle of marine animals, such 
as eggs and larvae of fish and benthic organisms 
(zooplankton) as well as bacteria (bacterioplank-
ton) and fungi. 

2.3.1 Data availability 

For plankton, only a few monitoring programmes 
exist. Previous findings on the spatial and tem-
poral variability of phyto- and zooplankton come 
from research programmes, a few long-term 
studies and ecosystem modelling. Remote sens-
ing has also contributed significantly to improv-
ing data availability in recent years. Since 1932, 
the Continuous Plankton Recorder (CPR) from 
the Northeast Atlantic and the North Sea has 
been providing a valuable long-term series (REID 

et al. 1990, BEAUGRAND et al. 2003). The CPR re-
cordings have identified approx. 450 different 
phyto- and zooplankton taxa, in the North Sea a 
total of more than 100 phytoplankton species 
have been determined (EDWARDS et al. 2005). 

The most important data source for the German 
Bight is the long-term data series Helgoland 
Reede, which has been continuously collected 
by the Biological Institute Helgoland (BAH in the 
AWI Foundation) since 1962 (WILTSHIRE & 
Manly 2004). At the Helgoland Reede station, 
studies of nutrient concentrations with simulta-
neous recording of temperature, salinity and ox-
ygen are carried out every working day. Since 

1967, the phytoplankton biomass has been de-
termined. 

Since 1975, the zooplankton of the Helgoland 
Reede has also been continuously and system-
atically studied (GREVE et al. 2004). 

There is a lack of such long-term series in the 
German EEZ. Only in the years 2008 to 2011, 
plankton (phyto- and mesozooplankton) was in-
vestigated at 12 selected stations in the German 
EEZ by the Leibniz Institute for Baltic Sea Re-
search Warnemünde (IOW) on behalf of the BSH 
within the framework of biological monitoring. 
Samples were taken five times a year in parallel 
with the nutrient sampling (WASMUND et al. 

2012). For this reason, the description of the cur-
rent state will be limited to the investigations at 
the Helgoland Reede station and to information 
from the four-year investigations of the IOW. It 
should be noted that Helgoland is not repre-
sentative for the EEZ in terms of associated 
communities of hydrography and phytoplankton. 
Between March 2003 and December 2004, zoo-
plankton samples were also taken and analysed 
at the FINO1 research platform in the area of the 
EEZ (OREJAS et al. 2005). The hydrographic con-
ditions in this area of the EEZ vary considerably 
from those in the Helgoland Reede, in particular 
due to water depth and the prevailing currents. 
However, a pronounced variability in succes-
sion, as observed at the Helgoland Reede, was 
also documented from this area. 

2.3.2 Spatial distribution and temporal 
variability of phytoplankton  

Phytoplankton is the lowest living component of 
the marine food chains and comprises small or-
ganisms, mostly up to 200 µm in size, which are 
taxonomically classified as belonging to the plant 
kingdom. They are micro-algae, usually consist-
ing of a single cell or capable of forming chains 
or colonies from several cells. Phytoplankton or-
ganisms have a predominantly autotrophic diet, 
i.e. through photosynthesis they are able to use 
the inorganic nutrients dissolved in water to syn-
thesise organic molecules for growth. Phyto-
plankton also includes micro-organisms that can 
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feed heterotrophically, i.e. from other micro-or-
ganisms. There are also mixotrophic organisms 
that can feed auto- or heterotrophically, depend-
ing on the situation. Many microalgae are, for ex-
ample, able to change their diet during their life 
cycle. Bacteria and fungi also form separate 
groups phylogenetically (in terms of evolutionary 
history). When looking at phytoplankton, bacte-
ria, fungi and those organisms that are closer to 
the animal kingdom due to their physiological 
properties are also taken into account. In this re-
port the term phytoplankton is used in this ex-
tended sense. 

Important taxonomic groups of the phytoplank-
ton of the southern North Sea and the German 
Bight arediatoms (Bacillariophyta), 

• dinoflagellates or flagellate algae 
(Dinophyceae) and 

• microalgae or microflagellates of different 
taxonomic groups. 

The phytoplankton serves as a food source for 
organisms that specialise in filtering the water for 
food intake. The main primary consumers of phy-
toplankton include zooplanktonic organisms 
such as copepods and water fleas (Cladocera). 

Phytoplankton growth in the German Bight 
shows fixed patterns during the year. In spatial 
terms, spring growth and thus algal bloom 
(masses of algae) only begin in the areas far 
from the coast, i.e. in the outer part of the Ger-
man EEZ. From year to year, different species of 
diatoms are responsible for the spring algal 
bloom. Thalassiosira rotula forms spring algal 
blooms particularly frequently (VAN BEUSEKOM et 

al. 2003). 

In summer the phytoplankton has a low biomass 
and is dominated by dinoflagellates and other 
small flagellates. Another diatom bloom usually 
follows in autumn (HESSE 1988; REID et al. 1990). 

The spatial distribution of the phytoplankton de-
pends primarily on the physical processes in the 
pelagial. Hydrographic conditions, in particular 
temperature, salinity, light, currents, wind, turbid-
ity, fronts and tides, influence the occurrence 
and species diversity of the phytoplankton. The 

North Sea can roughly be divided into two areas 
that are fundamentally different for the occur-
rence of plankton: The area with a water body 
that is mixed throughout the year and the area 
with strong stratification (vertical stratification) of 
the water body. As a rule, these areas also have 
different nutrient concentrations. The encounter 
of mixed and stratified water masses is referred 
to as oceanographic fronts (cf. Chapter 
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Fronts ). These largely determine the occurrence 
of phytoplankton. Phytoplankton occurs in high 
abundance in stratified water bodies near the 
thermocline (layer boundary between superim-
posed water masses with different tempera-
tures). 

In the German Bight, the geographical positions 
of fronts change depending on weather condi-
tions, freshwater input from rivers, tides and 
wind-induced currents. However, they occur 
preferentially in the inner areas of the German 
Bight. In general, nutrient levels in the area of the 
German coastal waters off the coast of Lower 
Saxony and in the southern part of the Schles-
wig-Holstein coast in the area of the Elbe water 
plume are twice as high as in the northern part 
of the Schleswig-Holstein coastal waters off Sylt. 
This is also reflected in phytoplankton growth 
and chlorophyll concentrations (VAN BEUSEKOM 

et al. 2005). 

A spatially sharp delineation of habitat types is 
therefore only possible to a very limited extent 
for phytoplankton, in contrast to e.g. benthos. 
The spatial and temporal distribution of micro-
plankton in the German Bight was specified by 
HESSE (1988). Large-scale investigations identi-
fied three water masses in the German Bight 
with which the occurrence of phytoplankton is 
associated. The displacement of these main wa-
ter masses can influence the temporal and spa-
tial development of the phytoplankton. In 2010, 
144 taxa were determined in biological monitor-
ing, while 140 taxa were determined in 2011 
(WASMUND et al. 2011, WASMUND et al. 2012). 
The majority of the species were diatoms. In the 
course of the investigations from 2008 to 2011, 
new species were found every year, while some 
species from the first years of investigation were 
no longer found. A total of 193 phytoplankton 
taxa were found during the four years of investi-
gation (WASMUND et al. 2012). In 2011, the spe-
cies Cyclotella choctawhatcheeana was proba-
bly sighted for the first time, while the otherwise 
often common species Thalassiosira pacifica, 
Proboscia indica, Planktolyngbya limnetica, 

Coscinodiscus granii, and Prorocentrum mini-
mum were no longer sighted in 2011 (WASMUND 

et al. 2012). 

2.3.3 Spatial distribution and temporal 
variability of zooplankton  

Zooplankton includes all marine animals that 
drift or migrate in the water column. Zooplankton 
plays a central role in the marine ecosystem, 
firstly as the lowest secondary producer within 
the marine food chain as the food source for car-
nivorous zooplankton species, fish, marine 
mammals and seabirds. 

On the other hand, zooplankton has a special 
significance as a primary consumer (Grazer) of 
phytoplankton. Eating away or grazing can stop 
the algae bloom and regulate the degradation 
processes of the microbial cycle by consuming 
the cells. 

The succession of zooplankton in the German 
Bight shows distinct seasonal patterns. Maxi-
mum abundances are generally reached in the 
summer months. The succession of zooplankton 
is of critical significance for secondary consum-
ers of the marine food chains. Predator-prey ra-
tios or trophic relationships between groups or 
species regulate the balance of the marine eco-
system. Temporally or spatially staggered occur-
rence of succession and abundance of species 
leads to the interruption of food chains. In partic-
ular, temporal displacement, so-called trophic 
mismatch, results in food shortages at different 
developmental stages of organisms, with effects 
on the population level. 

Zooplankton is divided into, based on the organ-
isms' life strategies 

• Holozooplankton: The entire life cycle of 
organisms takes place exclusively in the 
water column. Among the best-known 
holoplanktonic groups that are important for 
the southern North Sea are crustaceans 
such as copepods and cladocera (water 
fleas). 

• Merozooplankton: Only certain stages of the 
life cycle of organisms, mostly the early life 
stages such as eggs and larvae, are 
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planktonic. The adult individuals then change 
over to benthic habitats or join the nekton. 
These include early life stages of bristle 
worms, bivalves, snails, crustaceans and 
fish. Pelagic fish eggs and fish larvae are 
abundant in merozooplankton during the 
reproduction period. 

The transport and distribution of larvae are of 
particular significance for the spatial occurrence 
and population development of both nektonic 
and benthic species. The distribution of larvae is 
determined both by the movements of the water 
masses themselves and by endogenous or spe-
cies-specific characteristics of the zooplankton. 
Environmental factors that may influence the dis-
tribution, metamorphosis and settlement of lar-
vae are sediment type and structure, meteoro-
logical and hydrographic conditions, light and 
chemical solutes released into the water by adult 
individuals of the species. 

The characterisation of habitat types due to the 
presence of zooplankton is difficult. As already 
explained for phytoplankton, the zooplankton 
habitat is actually made up of water masses. In 
2010, a total of 157 zooplankton taxa were de-
termined within the scope of biological monitor-
ing, with arthropods being the most common 

group with 80 taxa, followed by Cnidaria with 27 
taxa, Polychaeta with 15 and Echinodermata lar-
vae with 9 taxa. The total number of taxa ex-
ceeded that of 2009 by 14 taxa and that of 2008 
by 40 taxa. A lower diversity was observed in the 
whole region off the North Frisian Islands (sta-
tions HELGO, AMRU2 and SYLT1, Figure 21). 
This observation is accompanied by the large-
scale water transport off the coast towards Jut-
land. In 2008, this zone was characterised by an 
"estuary plume" with lower salinity and higher 
chlorophyll values (WASMUND et al., 2009). The 
spatial distribution of taxa according to the Mar-
galef species richness index shows a pattern 
typical for estuaries. The values increase with in-
creasing distance from the station near Helgo-
land, which is closest to the Elbe estuary, to-
wards the central North Sea. This experience 
was already gained in the first reporting year, 
2008. The result was supported by the then 
changing copepod composition, according to 
which the proportion of marine genera increased 
from 20% to over 80% with increasing distance 
from the coast (WASMUND et al. 2009 and 2011). 

In 2011, 139 zooplankton taxa were recorded, 
with arthropods also being the most common 
group (WASMUND et al. 2012).
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Figure 21: Spatial distribution of mesozooplankton communities according to cluster analysis based on the 
abundances of all taxa and their developmental stages in the German EEZ 2010 (WASMUND et al. 2011). 

2.3.4 Status assessment of plankton 

Overall, taking into account all available long-
term data (CPR, Helgoland Reede), changes 
can be observed in both phytoplankton and zoo-
plankton in the North Sea since the late 1980s 
and in the 1990s. The slowly progressing 
changes affect species spectrum as well as 
abundance and biomass (ALHEIT et al. 2005, 
WILTSHIRE & MANLY 2004, BEAUGRAND 2004, 
REID ET al. 1990). 

The evaluation of the phytoplankton data of the 
Helgoland Reede shows a significant increase in 
biomass since the beginning of the records. This 
increasing trend in biomass seems to be related 
to the development of flagellates. For the area of 
the German Bight, a decrease in diatoms in fa-
vour of small flagellates has been observed 
since the early 1970s (HAGMEIER & BAUERN-

FEIND 1990, von WESTERNHAGEN & DETHLEFSEN, 
2003). The changes in phytoplankton also con-
cern a weakening of the late summer diatom 
bloom, a prolongation of the growth phase and 
the occurrence of algal blooms of non-native 
species. 

In addition to natural variability, these changes 
may be related to anthropogenic influences such 
as eutrophication and, not least, the North Atlan-
tic Oscillation (NAO) and the observed increase 
in water temperature in the North Sea. However, 
as plankton is influenced by a wide range of nat-
ural and anthropogenic factors, and because 
very few studies have been carried out in this 
area, it remains unclear to what extent eutrophi-
cation, climate changes, or simply natural varia-
bility contribute to the changes in phytoplankton 
(EDWARDS & Richardson 2004). 

Increasingly, non-native species are also influ-
encing succession. The number of alien species 
that spread in the North Sea for anthropogenic 
reasons has increased significantly in recent 
years. Alien species are introduced via ballast 
water from ships and mussel aquaculture.  

Effects of non-native plankton species on the 
species composition of native species through 
displacement, changes in biomass, and primary 
production cannot be ruled out. Throughout the 
North Sea, 17 non-native phytoplankton species 
have been detected in samples (GOLLASCH & 
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TUENTE 2004). Some of the non-native phyto-
plankton species are now developing pro-
nounced algal blooms in the German coastal wa-
ters and the North Sea EEZ. For example, the 
non-native thermophile diatom species Coscino-
discus wailesii has slowly established itself in the 
German Bight since 1982 and even formed the 
spring bloom in 2000. A total of 15 non-native 
species have been found in the zooplankton of 
the North Sea since 1990 (GOLLASCH 2003). 

Based on evaluations of the long-term series of 
the Helgoland Reede, WILTSHIRE & Manly (2004) 
have for the first time established a direct link be-
tween the rise in water temperature and the shift 
in phytoplankton occurrence in the North Sea. 
The authors have correlated the observed 1.13 
°C increase in water temperature between 1962 
and 2002 with the mean diatom day (MDD), a 
calculated parameter of the diatom occurrence. 
It was shown that the temperature increase in 
the above mentioned period of 40 years caused 
a shift in the occurrence of phytoplankton. Thus, 
following a relatively warm winter quarter, the 
MDD shifts more towards the end of spring. In 
such cases diatoms reach a high abundance. 

On the basis of these results and other studies, 
the authors point out that although the living con-
ditions of marine organisms have not yet 
reached the limits, the control mechanisms of 
seasonal and spatial events have changed sig-
nificantly (BEAUGRAND et al. 2003). It can be as-
sumed that this also applies to the German EEZ. 
In addition to the above-mentioned temporal 
shift or delay in phytoplankton succession (WILT-

SHIRE & Manly 2004), a possible species shift 
could also have consequences for primary and 
secondary consumers of the food chains.  

Changes in the species composition, abundance 
and biomass of plankton have consequences 
both for the primary production of water bodies 
and for the occurrence and stocks of fish, marine 
mammals and seabirds. For example, the re-
duced abundance of diatoms in favour of small 
flagellates could have a negative impact on the 
food chain (VON WESTERNHAGEN & Dethlefsen 
2003), since, for example, the introduced C. 

wailesii, which is now highly abundant in the Ger-
man Bight, is not eaten by primary consumers. 
Changes in the seasonal growth of phytoplank-
ton can also lead to trophic mismatch within the 
marine food chains: a delay in diatom growth can 
affect the growth of primary consumers. 

Under certain conditions, phytoplankton can 
pose a threat to the marine environment. In par-
ticular, toxic algal blooms pose a major threat to 
secondary consumers of the marine ecosystem 
and to humans. According to REID et al (1990), a 
number of phytoplankton taxa are known to exist 
in the North Sea, which may have toxic or poten-
tially toxic effects. 

A creeping change since the early 1990s can 
also be demonstrated for zooplankton. For ex-
ample, the species composition and dominance 
ratios have changed. While the number of non-
native species has increased, many species typ-
ical of the area have declined, including those 
that are part of the ecosystem's natural food re-
sources. In general, the abundance of native 
cold-water species in the holoplankton has de-
creased significantly. In contrast, meroplankton 
has increased (LINDLEY & Batten 2002). The pro-
portion of echinoderms larvae has increased 
conspicuously. This is mainly associated with 
the spread of the opportunistic species Am-
phiura filiformis (KRÖNCKE et al. 1998).  

The seasonal development or succession of zo-
oplankton in the German Bight correlates mainly 
with changes in water temperature. However, 
the changes in seasonal development vary from 
species to species.  

Overall, in warm years, abundance maxima of 
various key species occur up to 11 weeks earlier 
than usual in the long-term trend (GREVE 2001). 
The growth phase of many species has been ex-
tended overall. 

According to HAYS et al. (2005), climate change 
has had a particular impact on the distribution 
limits of species and groups of the North Sea 
marine ecosystem. For example, zooplankton 
associations of warm-water species in the North-
east Atlantic have shifted their distribution al-
most 1,000 km northwards. In contrast, the areas 
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of cold-water associations have diminished. In 
addition, climate changes have an impact on the 
seasonal occurrence of abundance maxima of 
various groups. For example, the copepod 
Calanus finmarchicus reaches the abundance 
maximum 11 days earlier, while its main food, 
the diatom species Rhizosolenia alata reaches 
its concentration maximum even 33 days earlier 
and the dinoflagellate species Ceratium tripos 27 
days earlier. This delayed stock development 
can have consequences for the entire marine 
food chain. EDWARDS & RICHARDSON (2004) 
even suggest that temperate marine ecosystems 
are particularly at risk due to changes or time 
shifts in the development of different groups. 

The threat arises from the direct dependence of 
the reproductive success of secondary consum-
ers (fish, marine mammals, seabirds) on plank-
ton (food source). Evaluations of long-term data 
for the period 1958 to 2002 on 66 marine taxa 
have confirmed that marine planktonic associa-
tions react to climate change. However, the re-
sponses vary considerably in terms of associa-
tion or group and seasonality. 

 Biotopes  

According to VON NORDHEIM & MERCK (1995), a 
marine biotope is a characteristic, typified ma-
rine habitat. With its ecological conditions, a ma-
rine biotope provides largely uniform conditions 
for marine biocoenoses which differ from other 
types. Typification includes abiotic (e.g. mois-
ture, nutrient content) and biotic features (occur-
rence of certain vegetation types and structures, 
plant communities, animal species). 

The majority of the types of Central Europe are 
also characterised in their specific features by 
the prevailing anthropogenic uses (agriculture, 
transport, etc.) and impairments (pollutants, eu-
trophication, leisure use, etc.). 

2.4.1 Data availability 

The distribution of sandbanks and reefs in the 
German North Sea EEZ is widely known. How-
ever, there is currently no comprehensive map-
ping of the distribution of biotopes in the North 
Sea EEZ, so that the occurrence of other marine 

biotopes cannot be adequately represented at 
present. On the basis of information from the BfN 
database LANIS Habitat Mare, a spatial distribu-
tion pattern of superordinate biotopes was drawn 
up according to FINCK et al (2017) (Fehler! Ver-
weisquelle konnte nicht gefunden wer-
den.Fehler! Verweisquelle konnte nicht ge-
funden werden.). On this basis, however, it is 
not possible to present sufficiently scientifically 
verifiable areas of the marine biotopes. A de-
tailed and comprehensive mapping of marine bi-
otopes in the EEZ is currently being prepared as 
part of ongoing BfN R&D projects. 

As part of the procedures for the COBRAcable 
and NordLink cross-border cables (interconnect-
ors), detailed investigations of the biotopes lo-
cated in the vicinity of the planned cable routes 
were carried out, particularly in the area of the 
Borkum Reef Ground and the Sylt Outer Reef. 
These findings on the occurrence of protected 
biotopes are being used in current procedures 
for route planning that is as environmentally 
friendly as possible. In addition to information 
from environmental impact studies, current find-
ings on biotopes from wind farm projects are 
available for the defined areas (BIOCONSULT 

2016b, 2017, 2018; IBL 2016; PGU 2012a, b, 
2015; IFAÖ 2015 a, b, 2016). 

Natural biotope complexes ("mosaics"), such as 
the residual sediment deposits which occur 
mainly on the eastern slope of the Elbe Glacial 
Valley (Sylt Outer Reef) and on the Borkum Reef 
Ground, are of particular significance from a na-
ture conservation perspective. These biotopes 
are associated with gravel fields, coarse, me-
dium and fine sand areas, and even sometimes 
in small sinks, silt sandy substrates (usually only 
a thin layer of silt, which is remobilised again de-
pending on hydrodynamic conditions). This 
structural diversity, together with the protection 
provided by the stones, results in an overall high 
species diversity. 

In the shallower sea areas (approx. below 30 m), 
sands found there are regularly displaced in 
large areas (especially with fine and middle 
sands) by swell, so that the fauna living there can 
be very variable (RACHOR & GERLACH 1978). 
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Small stone fields can be so strongly influenced 
by sand movements (over-sanding, exposure) 
that long-lived reef communities cannot survive.

 

Figure 22: Map of the biotopes in the German North Sea that can be defined on the basis of existing data. 
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2.4.2 Legally protected marine biotopes as 
per section 30 BNatSchG and FFH 
habitat types 

In the German EEZ of the North Sea, the bio-
topes of type 1110 "Sandbanks" and 1170 
"Reefs" which are to be protected under EU law 
(Habitats Directive, Annex I) have so far been 
identified. Reefs and sandbanks are FFH-LRT 
and at the same time protected under section 30 
BNatSchG. 

A number of marine biotopes are subject to di-
rect protection under federal law as per section 
30 of the Federal Nature Conservation Act. Sec-
tion 30 (2) BNatSchG fundamentally prohibits 
actions that could cause destruction or other sig-
nificant impairment of the listed biotopes. This 
does not require the designation of a protected 
area. This protection was extended to the EEZ 
with the 2010 amendment of the BNatSchG. In 
the North Sea EEZ, the following four marine and 
coastal biotopes are subject to statutory biotope 
protection under section 30 subsection 2 No. 6 
BNatSchG: Reefs (also FFH-LRT), sublittoral 
sandbanks (also FFH-LRT), species-rich gravel, 
coarse sand, and shell layers as well as seapen 
and burrowing megafauna communities. The bi-
otope "Seagrass beds and other marine macro-
phyte populations", which is also protected, does 
not occur in the North Sea EEZ. 

2.4.2.1 Reefs 

The LRT 1170 "Reefs" according to the Habitats 
Directive is defined as follows: "Reefs can be ei-
ther biogenic adhesions or of geogenic origin. 
They are hard substrates on firm and soft sub-
soil, rising from the seabed in the sublittoral and 
littoral zone. Reefs can promote the proliferation 
of benthic communities of algae and animal spe-
cies as well as adhesions of coral formations" 
(DOC.HAB. 06-09/03). The hard substrate in-
cludes rocks (including soft rocks such as chalk 
cliffs) as well as boulders. Since 9 July 2018, the 
"BfN Mapping Instructions for "Reefs" in the Ger-
man Exclusive Economic Zone (EEZ)" (BFN 

2018) have been published, which have not yet 
been applied in the projects.In the view of the 
BfN, such reefs and reef-like structures are 

found in some areas of the North Sea EEZ. In 
particular, areas around the Borkum Reef 
Ground, the eastern slope of theElbe Glacial Val-
ley, and the Helgoland Stone Ground. However, 
there are currently no mapping instructions for 
the FHH-LRT "Reefs". 

For the areas of the Sylt Outer Reef and the 
Borkum Reef Ground, current knowledge about 
the occurrence of the LRT "Reefs" in the area of 
the planned cable route COBRAcable is availa-
ble. For the recording of the biotope "Reefs" in 
the German EEZ, the corresponding mapping in-
structions of the BfN are to be consulted (BFN 

2018). 

2.4.2.2 Sandbanks  

LRT 1110, which is protected under the Habitats 
Directive, designates "sandbanks with only weak 
permanent inundation by seawater" and is de-
fined as follows: "Sandbanks are elevated, elon-
gated, rounded or irregular topographical fea-
tures, which are constantly flooded by water and 
are predominantly surrounded by deeper waters. 
They consist mainly of sandy sediments, but 
may also contain coarse rock and stone frag-
ments or smaller grain sizes, including silt. 
Benches whose sandy sediments appear as a 
layer over hard substrate are classified as sand-
banks if the biota living in them depends more on 
sand than on hard substrate for life".  
(DOC.HAB. 06-09/03). 

From a nature conservation perspective, several 
sandbanks worthy of protection have been iden-
tified in the German North Sea EEZ. Large sand-
banks are Dogger Bank and the somewhat 
smaller Amrumbank. From a nature conserva-
tion perspective, the Borkum Reef Ground is an 
example of a sandbank with stone fields or stony 
and gravelly areas as reef-like structures. In sev-
eral BfN study areas, typical sandbank habitats 
were found which develop depending on the 
sediment type (fine, medium, coarse sand) and 
water depth. Areas in which different biocoe-
noses alternately occur side by side are particu-
larly worthy of protection. For these reasons, 
large areas of the identified sandbanks have 
been protected by the FFH area notifications 
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"Dogger Bank" (DE 1003-301), "Sylt Outer Reef" 
(DE 1209-301) and "Borkum Reef Ground" (DE 
2104-301) and, in the meantime, also by the le-
gal Regulation of 22 September 2017 establish-
ing the "Sylt Outer Reef - Eastern German Bight" 
nature conservation area, the legal regulation of 
22 September 2017 establishing the "Dogger 
Bank" nature conservation area and the legal 
regulation of 22 September 2017 establishing 
the "Borkum Reef Ground" nature conservation 
area in the North Sea EEZ. There are currently 
no mapping instructions for the FFH-LRT "Sand-
banks with only weak permanent inundation by 
seawater". 

2.4.2.3 Species-rich gravel, coarse sand, 
and shell layers in marine and 
coastal areas 

This biotope includes species-rich pure or mixed 
sublittoral occurrences of gravel, coarse sand, or 
shell layers of the seabed, which are colonised 
by a specific endofauna (e.g. sand gap fauna) 
and macrozoobenthos community, irrespective 
of their large-scale location. These sediments 
are colonised in the North Sea by a macrozoo-
benthos community that is richer in species than 
the corresponding middle sand types. 

This biotope may be associated with the occur-
rence of stones or mixed substrates and the oc-
currence of mussel beds or occur in close prox-
imity to the "Sandbank" and "Reef" biotopes. 
Reefs and species-rich gravel, coarse sand, and 
shell layers regularly occur together. In the North 
Sea sublittoral, thisbiotope is generally colonised 
by the Goniadella-Spisula community. This can 
be identified by the occurrence of various typical 
macrozoobenthos species such as Spisula ellip-
tica, Branchiostoma lanceolatum, Aonides 
paucibranchiata. 

The species richness or the high proportion of 
specialised species in these sediment types re-
sults from the occurrence of relatively stable in-
terstitial spaces between sediment particles with 
a large pore water content and relatively high ox-
ygen content. RACHOR & NEHMER (2003) have 
shown that the Goniadella-Spisula community 
occurs in the North Sea EEZ in two forms: the 

more species-rich on coarse sand and gravel 
and the less species-rich on coarse-sand middle 
sand. If stones occur in the area, a typical 
epibenthic macrofauna also occurs. In the North 
Sea, with the exception of the area around Hel-
goland, the species-rich expression generally 
occurs at depths of more than 20 m (ARMONIES 

2010). The settlement of this biotope is spatially 
highly heterogeneous. 

The biotope "Species-rich gravel, coarse sand, 
and shell layers in marine and coastal areas" 
generally occurs in relatively small-scale expres-
sions throughout the North Sea. It is not found in 
the German North Sea in the Dogger Bank area 
and north of it. The distribution is generally small-
scale and patchy  
(cf. BFN 2011a). 

For the areas of the Sylt Outer Reef and the 
Borkum Reef Ground, current knowledge is 
available on the occurrence of species-rich 
gravel, coarse sand, and shell layers in the area 
of the COBRA cable cable route.  

2.4.2.4 Seapen and burrowing megafauna 
communities 

The biotope "Seapen and burrowing megafauna 
communities" is determined by the occurrence of 
sea feathers (Pennatularia), which is particularly 
sensitive to mechanical disturbances and dam-
age. In addition to sea feathers, thebiotope is 
characterised by an increased density of digging 
crustaceans (especially Nephrops norvegicus, 
Calocaris macandreae, Upogebia deltaura, 
Upogebia stellata, Callianassa subterranea). 
Each digging species forms characteristic vein 
systems in the seabed. These create the condi-
tions for oxygen-rich water to penetrate deep into 
the seabed, thus providing habitats for other spe-
cies. 

"Seapen and burrowing  megafauna communi-
ties" occur in the North Sea and in the Northeast 
Atlantic. The potential distribution area results 
from the distribution of all characterising species. 
In the German EEZ of the North Sea, it includes 
in particular theElbe Glacial Valley and the adja-
cent areas with fine substrate sediments at 
depths of more than 15 m. "There are currently 
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no known occurrences of sea feathers in the 
German North Sea" (BFN 2011b). Without the 
occurrence of this character species, there is 
also no evidence of the biotope "Seapen and 
burrowing megafauna communities". 

As there has been no comprehensive mapping 
of the above-mentioned biotopes in the German 
North Sea to date, it is currently not possible to 
identify any specific areas in the North Sea EEZ 
where the biotopes "Species-rich gravel, coarse 
sand, and shell layers in coastal and marine ar-
eas" and "Seapen and burrowing megafauna 
communities" occur. To record the biotopes of 
species-rich gravel, coarse sand, and shell lay-
ers, as well as seapen and burrowing mega-
fauna communities, BfN has published defini-
tions and mapping instructions in consultation 
with BMU (BFN 2011a & b). 

2.4.3 Assessment of the status 

The stock assessment of biotopes occurring in 
the German marine area is based on the national 
conservation status and the threat to these bio-
topes according to the Red List of endangered 
biotopes in Germany (FINCK et al. 2017). The le-
gally protected biotopes mentioned above are 
generally of high significancein this context. In 
the North Sea, these biotopes are endangered 
above all by current or past nutrient and pollutant 
inputs (including wastewater discharge, oil pollu-
tion, dumping, waste and debris dumping), by 
fisheries in contact with the bottom, and possibly 
also by the effects of construction activities. 
Since bottom-contact fishing is largely excluded 
within the wind farms, a certain degree of recov-
ery of the biotopes occurring in the wind energy 
areas can be expected. 

2.4.3.1 Significance of the areas for wind 
energy for biotopes 

Area EN1 

In area N-1, the legally protected biotopes "Sub-
littoral sandbank" and "Species-rich gravel, 
coarse sand, and shell layers" occur. A north-
western extension of the 90,000 ha sandbank 
"Borkum Reef Ground" extends into the eastern 
part of the project area "Borkum Riffgrund West 

1" and covers almost 50% of the project area. 
The numerous suspected areas of "Species-rich 
gravel, coarse sand, and shell layers" in the EN1 
area are in part large-area deposits that occupy 
larger areas of the project areas "Borkum 
Riffgrund West 1", "Borkum Reef Ground West 
2" and "OWP West" (BIOCONSULT 2016b, 2017). 
In the view of BfN, a larger area in the western 
part of the project area "Borkum Riffgrund West 
2" is a biotope protected under section 30 of the 
Federal Nature Conservation Act. To date, not 
all known suspected areas in area EN1 have 
been investigated as per BfN mapping instruc-
tions (BFN 2011a). 

The EN1 area is accorded high overall signifi-
cance due to the extensive occurrence of the bi-
otopes "Sublittoral sandbanks" and "Species-
rich gravel, coarse sand, and shell layers". 

Area EN2 

A large part of the EN2 area is located on the 
sandbank "Borkum Reef Ground". South to 
southwest of the EN2 area there are occur-
rences of the legally protected biotopes "Reefs" 
and "Species-rich gravel, coarse sand, and shell 
layers, especially in the area of the "Borkum 
Reef Ground" nature conservation area. There 
are no known occurrences of these biotopes 
within the EN2 area. 

The EN2 area is of high overall significance for 
biotopes due to the extensive occurrence of the 
"Sublittoral sandbank" biotope. 

Area EN3  

In the EN3 area, the near-surface sediments 
consist mainly of a fine to middle sandy cover 
layer, the upper decimetres of which are regu-
larly displaced by hydrodynamic processes of 
the North Sea. Occurrences of legally protected 
biotopes are not known for a large part of the 
EN3 area. Only a small part of the area extends 
into the sandbank "Borkum Reef Ground", which 
has been designated by the BfN. According to 
BfN estimates, there is no evidence of qualita-
tive-functional peculiarities of the biotope char-
acter for this part of the sandbank. 
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Due to the only slight overlap of the EN3 area 
with the "Borkum Reef Ground" sandbank and 
the otherwise predominantly homogeneous, 
fine- to middle-sand sedimentary conditions, the 
EN3 area as a whole is accorded a low signifi-
cance and in the southwestern sub-area an av-
erage significance with regard to the protected 
asset biotopes. 

Area EN4 

In the EN4 area, there is as yet no evidence of 
the occurrence of legally protected biotopes (IBL 
2016). The EN4 area is therefore of minor signif-
icance with regard to the protected asset bio-
topes. 

Area EN5 

Due to its location in the area of the Sylt Outer 
Reef, the EN5 area contains extensive occur-
rences of the legally protected biotopes and 
FFH-LRT "Reefs" and "Sublittoral sandbanks". 
In addition, the legally protected biotope "Spe-
cies-rich gravel, coarse sand, and shell layers" 
occurs in the EN5 area. The sandbank in the 
western part of the EN5 area designated by BfN 
is largely located within the "Sandbank" wind 
farm. 

Due to the partly extensive occurrence of the bi-
otopes "Sublittoral sandbank", "Reefs" and 
"Species-rich gravel, coarse sand, and shell lay-
ers", the EN5 area is of great importance with re-
gard to biotopes. 

Areas EN6, EN7, EN8, EN9, EN10, EN11, 

EN12, EN13 

The occurrence of legally protected biotopes and 
FFH-LRTs in the areas EN6 to EN13 can be ex-
cluded according to the available knowledge 
(PGU 2012a, b, PGU 2015, IFAÖ 2015 a,b, IFAÖ 

2016, BIOCONSULT 2018). Despite the occur-
rence of sediments with a sometimes high por-
tion of seapen and burrowing megafauna com-
munities (chapter Benthos), the absence of sea 
feathers also means that the legally protected bi-
otope "Seapen and burrowing megafauna com-
munities" can be excluded. Consequently, areas 
EN6 to EN13 are of little significance for the pro-
tected asset biotopes. 

Areas EN14 to EN19 

For the areas EN14 to EN18, there is little 
knowledge of biotope occurrences. The area 
EN19 is located within an occurrence of LRT 
1110 "Sandbanks with only weak permanent 
washing over by seawater" (see also chapter 
Sandbanks ) protected under the Habitats Di-
rective. 

2.5 Benthos 

Benthos is the term used to describe all biologi-
cal communities bound to substrate surfaces or 
living in soft substrates at the bottom of water 
bodies. Benthic organisms are an important 
component of the North Sea ecosystem. They 
are the main food source for many fish species 
and play a crucial role in the conversion and re-
mineralisation of sedimented organic material 
(KRÖNCKE 1995). According to RACHOR (1990a), 
benthos includes micro-organisms, such as bac-
teria and fungi, unicellular animals (protozoa) 
and plants, as well as inconspicuous multicellu-
lar organisms and large algae and animals, in-
cluding bottom-dwelling fish. Zoo benthos are 
animals that live predominantly in or on the 
ground. These creatures largely restrict their ac-
tivities to the vertical border area between the 
free water and the uppermost soil layer, which is 
usually only a few decimetres in size. 

In the case of the so-called holobenthic species, 
all phases of life take place within this community 
close to the ground. However, the majority of an-
imals are merobenthic, i.e. only certain phases 
of their life cycle are linked to this ecosystem 
(TARDENT 1993). These usually spread via 
planktonic larvae. In older stages, on the other 
hand, the ability to change location is less. Over-
all, most representatives of the benthic species 
are characterised by a lack of or limited mobility 
compared to those of plankton and necton. As a 
result, the soil fauna is generally hardly able to 
avoid natural and anthropogenic changes and 
impacts due to the relative stability of location, 
and is thus in many cases an indicator of 
changed environmental conditions (RACHOR 

1990a). 
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The North Sea seabed largely consists of sandy 
or silty sediments allowing the animals to pene-
trate the bottom. Therefore, a typical infauna liv-
ing in the soil (syn. endofauna) has developed in 
addition to the epifauna living on the soil surface. 
Micro-animals of less than 1 mm body size (mi-
cro- and meiofauna) make up the majority of 
these soil dwellers. Better known than these tiny 
animals, however, are the larger animals, the 
macrofauna, and especially the more sedentary 
forms such as annelids, mussels and snails, 
echinoderms and various crustaceans (RACHOR 

1990a). For practical reasons, macrozoobenthos 
(animals >1 mm) are therefore studied interna-
tionally on behalf of the entire zoobenthos (Ar-
monies & ASMUS, 2002). The zoobenthos of the 
North Sea is composed of a large number of sys-
tematic groups and shows a wide variety of be-
haviour. All in all, this fauna has been quite well 
studied and therefore allows comparisons with 
conditions a few decades ago. 

2.5.1 Data availability 

The description and assessment of the macro-
zoobenthos status in the North Sea is based on 
the available literature and, in particular, on data 
collected in the course of various environmental 
impact assessments of offshore wind farm pro-
jects and accompanying ecological research. 
Evaluations of the R&D project "Assessment ap-
proaches for spatial planning and licensing pro-
cedures with regard to the benthic system and 
habitat structures" (Dannheim ET al. 2014a) form 
an essential basis. Within the framework of the 
project, a comprehensive database on benthic 
invertebrates and demersal fish was estab-
lished, which allows for both temporal and spa-
tially large-scale analyses of the occurrence of 
the animals in the German North Sea EEZ. For 
this purpose, benthos data from environmental 
impact studies during approval procedures of 
offshore wind farm and submarine cable proce-
dures as well as from research projects were 
subjected to harmonisation and quality control 
and integrated into a database. In addition, be-
tween 2008 and 2011, benthos was investigated 
by the IOW at 12 selected stations in the German 

EEZ on behalf of the BSH and as part of biolog-
ical monitoring. Samples were taken twice a year 
(WASMUND et al. 2011). 

A data set for the whole North Sea was produced 
in April 1986 as part of the North Sea Benthos 
surveys. These surveys were initiated by the 
ICES Benthos Ecology Working Group (DUINE-

VELD et al. 1991). Various data sets are available 
for the German North Sea, ranging from several 
years to periods of two to three decades. The 
first benthic surveys in the German Bight were 
conducted by HAGMEIER (1925) in the 1920s. 
These investigations provide basic information 
on the structure of macrozoobenthos communi-
ties. These investigations were continued be-
tween 1949 and 1974 by ZIEGELMEIER (1963, 
1978). RACHOR (1977, 1980) examined the 
macrofauna communities of the inner German 
Bight from 1969 onwards and found a decrease 
in species numbers. RACHOR & GERLACH (1978) 
analysed sandy areas of the German Bight with 
regard to the effects of heavy storms on benthic 
communities. 

Von KRÖNCKE (1985) and VON WESTERNHAGEN 

et al. (1986) studied the influence of extremely 
low oxygen concentrations on macrozoobenthos 
in the German Bight and Danish waters during 
the summer of 1981 to 1983. The investigations 
showed a decrease in species numbers and bi-
omass and an increase in opportunistic species. 

In the subsequent years 1984 to 1989 without 
oxygen deficiency situations, a rapid regenera-
tion of these macrozoobenthos communities 
was determined (NIERMANN 1990 and NIERMANN 

et al. 1990). 

The analysis of long-term data sets showed 
changes in the composition of the macroben-
thos. In the comparison of data sets from the 
German Bight between 1923 and 1965 - 1966, 
carried out by STRIPP (1969 a/ b), no significant 
change in benthic communities could be de-
tected in comparison to Hagmeier's investiga-
tions. NIERMANN (1990) compares Hagmeier's 
and Stripp's data with his investigations from 
1984 to 1989 and describes a doubling of the bi-



74 Description and assessment of the state of the environment 

 

omass caused, among other things, by the in-
crease in Echinocardium cordatum and oppor-
tunistic species such as Phoronida. SALZWEDEL 

et al. (1985), in turn, examined the entire German 
Bight and found an increase in biomass com-
pared to earlier investigations. As possible rea-
sons, they cite nutrient richness. 

RACHOR (1990b) describes changes in macro-
zoobenthos communities on different sediment 
types as a result of eutrophication. According to 
these studies, sandy sediments are more af-
fected by the input of organic material than silt. 
During investigations of the epibenthos of the 
German Bight, REISE & BARTSCH (1990) discov-
ered that the fauna was more diverse in the past 
than during their surveys. Further investigations 
show that fishing with heavy bottom gears leads 
to changes in benthic communities, with a de-
cline in long-lived and fragile species within the 
communities studied (FRID et al. 1999; LINDE-

BOOM & DE GROOT 1998). 

Analyses by KRÖNCKE et al (2011) of the entire 
North Sea for the period 1986 to 2000 show 
slight changes in the large-scale distribution of 
macrofauna. Changes in abundance and re-
gional distribution of individual species were 
largely associated with temperature changes. 

Results from DANNHEIM et al (2014a) were used 
to describe the biocoenoses in the defined ar-
eas. Based on data from 41 wind farm projects 
and 15 AWI projects in the period 1997-2014, 
this study carried out analyses of the benthic 
communities, on the one hand on a large scale 
for the entire EEZ and on the other hand region-
ally on an area scale. 

2.5.2 Spatial distribution and temporal 
variability  

The spatial and temporal variability of zooben-
thos is largely controlled by climatic factors and 
anthropogenic influences. Important climatic fac-
tors are winter temperatures, which cause high 
mortality rates of some species (BEUKEMA 1992, 
ARMONIES et al. 2001). The analysis of a long-
term data set from 1981-2011 by GHODRATI SHO-

JAEI et al. (2016) could confirm that winter tem-
peratures and the North Atlantic Oscillation 

(NAO) are the predominant environmental fac-
tors determining the temporal variability of 
macrozoobenthos in the German Bight. Re-
gional oscillations of temperature, salinity and 
near-surface currents caused by the NAO have 
a strongly structuring character on benthic com-
munities, especially seasonally but also in the 
medium term (KRÖNCKE et al. 1998, TUNBERG & 
Nelson 1998). A spatial distribution of benthic or-
ganisms projected to the year 2099 due to ex-
pected climate changes suggests a northward 
shift and a high degree of habitat loss for a num-
ber of key species, particularly in the southern 
North Sea, with possible impacts on ecosystem 
function (WEINERT et al. 2016). 

Wind-induced currents are responsible for the 
distribution of the planktonic larvae and for a re-
distribution of the bottom-living stages through 
current-induced sediment redistribution (ARMO-

NIES 1999, 2000a, 2000b). Among the anthropo-
genic impacts, disturbance of the soil surface by 
fisheries is of particular importance alongside 
nutrient and pollutant inputs (RACHOR et al., 
1995). Fishing with bottom trawls can impair the 
structure and trophic function of benthic biotic 
communities (DANNHEIM et al. 2014b), even in ar-
eas that have already been severely damaged 
(REISS et al. 2009). 

The following natural classification of the Ger-
man North Sea EEZ from a benthological per-
spective differs from the natural classification ac-
cording to sedimentological criteria. Although 
macrozoobenthos shows a strong link to sedi-
ment structure (KNUST et al. 2003), water temper-
ature and the hydrodynamic system (currents, 
wind, water depth) are among the main natural 
factors in the German Bight that are responsible 
for the composition of macrozoobenthos. RA-

CHOR & NEHMER (2003) therefore divided the 
area into seven natural units (abbreviations A - 
G), which are listed in Table 8 and graphically 
illustrated in  
Figure 23. 

TheElbe Glacial Valley and - in the outer area - 
the Dogger Bank form the central guiding struc-
tures in the German North Sea EEZ. These are 
important, for example, for the networking of 
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habitats, as stepping stones and as retreat ar-
eas. Dogger Bank is also a biogeographical di-
vide between the northern and southern North 
Sea.

 
Figure 23: Natural space classification of the German North Sea EEZ according to RACHOR & 

NEHMER (2003), final report for BfN.  

Table 8: Natural Area Units of the German North Sea EEZ (after RACHOR & NEHMER 2003)  

BRIEF Cf.  

Figure 23 
NAME HYDROGRAPHY 

TOPO-
GRAPHY 

SEDIMENT* BENTHOS 

A 

Eastern German 
Bight (North Fri-
sian EEZ) with 
Sylt Outer Reef 

changing salinity with frontal 
systems between North Sea 
water and freshwater input of 
the major rivers; high nutrient 
concentration, higher pollu-
tant concentration than in the 
rest of the EEZ; northward 
directed residual current 
(CCC) 

from -10 to 
43 m 

Heterogeneous 
sediment distri-
bution from fine 
to coarse sand, 
isolated gravel 
and stone areas 

Predominantly Tellina fab-
ula community (dominant 
species: ribbed tellina and 
spionid annelids), adaptable; 
towards the coast the sublit-
toral variant of the Macoma 
Balthica community; Goni-
adella Spisula community. 
High species diversity in bio-
tope mosaics with often 
lower population densities 

B 
Elbe Glacial Val-
ley 

Water bodies temporarily 
stratified seasonally, region-
ally with oxygen depletion; 

elongated 
hollow form, 
steeper on 
the eastern 

Fine sands with 
silt content that 
increases with 
water depth 

Amphiura-filiformis com-
munity (dominant species: 
brittle star); drilling mega-
fauna possible in some ar-
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BRIEF Cf.  

Figure 23 
NAME HYDROGRAPHY 

TOPO-
GRAPHY 

SEDIMENT* BENTHOS 

coastal water with lower sa-
linity may lie above water 
with higher salinity 

slope up to -
50 m 

eas; Nucula-nitidosa commu-
nity in coastal silt and muddy 
sand areas 

C 

Southwestern 
German Bight 
(coastal East Fri-
sian EEZ with 
Borkum Reef 
Ground) 

inflow of Atlantic water from 
the Channel and the western 
North Sea; eastern current 

from -20 to-
36 m 

heterogeneous 
sediment distri-
bution of fine to 
coarse sand, oc-
casional gravel 
and individual 
stone deposits 

Predominantly Tellina fab-
ula community (dominant 
species: ribbed tellina and 
spionids), adaptable; as well 
as Goniadella spisula com-
munity High species diver-
sity in biotope mosaics, often 
with lower population densi-
ties 

D 

Northwestern 
German Bight 
(offshore East 
Frisian EEZ) 

under North Sea water influ-
ence; low east current 

from -30 to -
40 m 

Silty fine sand 

Amphiura-filiformis com-
munity (dominant species: 
brittle star); drilling mega-
fauna possible in some areas 

E 

Transition area 
between Ger-
man Bight and 
Dogger Bank 

low tidal dynamics with low 
amplitude; stratified water 
body in summer; high salinity 
with low variability; oxygen 
deficiency possible 

Depths from  
-38 (flat bot-
tom white 
bench) to - 
50 m 

Silty fine sand 

Amphiura-filiformis com-
munity (dominant species: 
brittle star); drilling mega-
fauna possible in some areas 

F Dogger Bank 

on the slopes, vortex and 
frontal formation; strong ver-
tical mixing on the bank, wa-
ter bodies rarely stratified 

Depths from 
29 to -40m, 
becoming 
shallower af-
ter W 

Fine to middle 
sand 

Offshore fine sand commu-
nity Bathyporeia-Tellina 
community 

G 
Central North 
Sea north of 
Dogger Bank 

Water regularly stratified in 
the summer months 

depths over  
- 40 m 

fine sands, in 
places boulder 
clay or clay 

Benthic community of the 
central North Sea, Myri-
ochele 

*modified BSH

 



Description and assessment of the state of the environment 77 

 

2.5.2.1 Current species spectrum of the 
North Sea EEZ 

At present, a total of about 1,500 marine macro-
zoobenthos species are known to occur in the 
North Sea. Of these, an estimated 800 are found 
in the German North Sea area, and probably 700 
in the sublittoral of the open southeastern North 
Sea (RACHOR et al. 1995). Investigations into the 
benthos of the EEZ were carried out in May/June 
2000 as part of the R&D project "Survey and as-
sessment of ecologically valuable habitats in the 
North Sea" (Rachor & NEHMER 2003) using Van 
Veen grab samples at 181 stations and addi-
tional 79 beam trawl hauls. A total of 483 taxa 
(361 of which were identified by species) of 
endo- and epifauna including demersal fish were 
identified. The groups of polychaeta (polybristle) 
with 129 species, crustacea (crabs) with 101 
species and mollusca (molluscs) with 66 species 
accounted for the largest share. A total of 336 
macrozoobenthos invertebrate species were de-
tected.  

The spectrum of species recorded by RACHOR & 

NEHMER (2003) can be supplemented by the in-
vestigations carried out within the framework of 
various offshore wind farm and submarine cable 
projects as well as additional research projects 
of the AWI. Based on a taxonomic harmonisation 
of this extensive benthic database, 573 species 
were recorded between 1997 and 2014 for the 
benthic infauna alone in the area of the German 
EEZ (DANNHEIM et al. 2016). This results in a total 
species count of invertebrate macrozoans in the 
area of the German EEZ of approximately 750 
species. In the ranking of species diversity of in-
dividual large groups, the group of polychaeta is 
the richest in species, followed by crustaceans 
and molluscs. 

Within the framework of the biological monitoring 
of the IOW, a total number of species (spring and 
autumn sampling of all stations combined) of 286 
was recorded in 2010. Along the stations, spe-
cies diversity ranged from 37 in the area of the 
North Frisian Islands to 121 in the Duck's Bill. 
Considering spring and autumn samples sepa-
rately, the number of species in spring varied be-
tween 16 in the area of the North Frisian Islands 

and 90 in the Duck`s Bill. In autumn, the species 
diversity was always higher (WASMUND et al. 

2011). 

2.5.2.2 Red List species 

In May 2014, the current Red List of bottom-
dwelling invertebrate marine organisms by RA-

CHOR et al. (2013) was published by BfN. By in-
cluding additional animal groups compared to 
the 1998 Red List, assessments for a total of 
1,244 macrozoobenthos taxa have been carried 
out within the framework of the current Red List. 
According to this, 11.7% of all assessed taxa are 
endangered, and a further 16.5% of species are 
potentially endangered although probably stable 
on a large scale, but extremely rare. If the 3.9% 
of missing species are added (48 of the total of 
49 missing species were found only in the area 
of Helgoland), a total of 32.2% of all assessed 
species are assigned to a Red List category. 

In a recent study by DANNHEIM et al (2016), a total 
of 98 species of benthic invertebrates were iden-
tified in the German EEZ between 1997 and 
2014, which according to RACHOR et al (2013) 
are listed as endangered or extremely rare. 

Two of the detected species are considered ex-
tinct (Modiolula phaseolina and Ascidia vir-
ginea). According to the latest findings, the de-
tection of the sea squirt Ascidia virginea is con-
sidered a false positive. According to the re-de-
termination, this is most likely the extremely rare 
(Red List Cat. R) species Ascidiella scabra (J. 
DANNHEIM pers. communication, species list cur-
rently under revision). 

The two species Nucula nucleus and Spatangus 
purpureus are classified as endangered (Red 
List cat. 1). Another seven species (Buccinum 
undatum, Echiurus echiurus, Ensis enis, Modio-
lus modiolus, Sabellaria spinulosa, Spisula ellip-
tica, Upogebia stellata) are critically endangered 
(Red List cat. 2). Nine other species are classi-
fied as endangered (Red List Cat. 3). A total of 
33 species are assumed to be endangered to an 
unknown extent (Red List Cat. G), 45 species 
are extremely rare (Red List Cat. R). In addition 
to these 98 Red List species, a further 17 spe-
cies are on the early warning list. The taxonomic 
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major groups with the highest number of Red List 
species are bivalves (Bivalvia, 30 species), pol-
ychaeta (26 species) and amphipods (20 spe-
cies). 

According to a recent study by DANNHEIM et al. 

(2016), the benthic species on the Red List are 
not homogeneously distributed in the German 
EEZ. Overall, more Red List species occur with 
increasing distance from the coast, with up to 15 
Red List species per station in the Dogger Bank 

area. Local hotspots in terms of species num-
bers and abundance of Red List species are 
mainly found in the area of Dogger Bank, the Sylt 
Outer Reef and northwest of the Sylt Outer Reef 
(Figure 24). According to DANNHEIM et al. (2016), 
the distribution of Red List species in the Ger-
man EEZ is determined not only by distance 
from the coast but also by water depth, temper-
ature and sediment properties, and thus does 
not differ significantly from the distribution pat-
terns of the rest of the benthic fauna.
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Figure 24: Number of species (top) and abundance (bottom) of Red List benthic species in the German EEZ 
(from DANNHEIM et al. 2016). 

2.5.2.3 Biocoenoses 

In general, the infauna is distributed in correla-
tion to water depth and sediment. The distribu-
tion pattern of soil animal communities described 
by SALZWEDEL et al. (1985) and in principle al-
ready by HAGMEIER (1925) has been confirmed 
again and again, although there are differences 
in dominance relations and in the occurrence of 
individual species as well as in small-scale de-
tails, depending on the study or time period. The 

overall distribution of benthic endofauna commu-
nities in the North Sea based on mapping coor-
dinated by ICES' Benthos Ecology Working 
Group and carried out in 1986 is described by 
KÜNITZER et al (1992). A clear south-north zoning 
was identified (HEIP et al. 1992), which is mainly 
due to the water depths and the associated tem-
perature and stratification conditions. Within this 
large-scale zoning, the distribution of communi-
ties is mainly determined by the sediments. 
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The settlement areas of the macrozoobenthos 
(RACHOR & NEHMER 2003), which was recorded 
in 2000 with bottom grabbers in the southeastern 
North Sea, are shown in simplified form in Figure 
25. The largest areas in the EEZ are occupied by 
the Amphiura filiformis, Tellina fabula and Nu-
cula nitidosa communities; the Dogger Bank is 
mainly home to the Bathyporeia tellina commu-
nity. 

These communities show signs of change, 
mainly due to fishing with heavy bottom gears; 
some formerly common species such as Arctica 
islandica are now almost non-existent. 

The variants of the Goniadella-Spisula commu-
nity, which are often associated with stone reefs 
and stone fields, occur in the area of the Borkum 
Reef Ground and especially east of theElbe Gla-
cial Valley. Larger stone accumulations provide 
a certain degree of protection from bottom fish-
ing; however, these biotope mosaics are now 
threatened by gravel and sand mining. 

The myriochele community found in the transi-
tion area to the central North Sea north of Dog-
ger Bank is widespread outside the German 
EEZ. However, this community is unique for Ger-
man waters. This is one of the reasons why this 
area is home to a particularly large number of 
species on the Red List drawn up for the German 
marine area by RACHOR et al. (2013) (cf. Table 
8).

 

 

Figure 25: Settlement areas of the most important soil 
animal biocoenoses (macrozoobenthos, according to 
soil grab samples) in the German EEZ of the North 
Sea and adjacent areas (from RACHOR & NEHMER 

2003, final report for BfN); in the area of the coastal 
waters the representation is incomplete.  

Based on data from 41 wind farm projects and 
15 AWI projects in the period 1997-2014, DANN-

HEIM et al. (2014a) have carried out analyses of 
benthic biocoenoses on the one hand on a large 
scale for the entire EEZ and on the other hand 
regionally on an area scale. 

For the benthic epifauna, six significantly differ-
ent communities could be identified on a large 
and regional scale (Figure 26). However, the 
identified associations are not clearly distin-
guishable spatial units, but rather reflect gradual 
changes in the abundance ratios between near-
coastal and far-off stations in an essentially con-
stant structural species composition. Dominant 
and regularly occurring character species in the 
entire EEZ are Asterias rubens (common star-
fish), Astropecten irregularis (sand sea star), 
Crangon spp. (shrimps), Liocarcinus holsatus 
(common swimming crab), Ophiura ophiura 
(large brittle star), Ophiura albida (small brittle 
star) and Pagurus bernhardus (hermit crab). Es-
pecially the communities near the coast are 
characterised by some dominant species (e.g. 
Crangon spp. and Ophiura albida), while the 
dominance is more balanced in the regions far 
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from the coast. The more productive coastal re-
gions also have higher abundances and bio-
mass values than the more remote regions.

Figure 26: Identified large-scale communities and regional geo-clusters based on abundances of epifauna in 
the German North Sea EEZ (according to DANNHEIM et al. 2014a). SW-W DB = Western Southwestern 
German Bight, SW-O DB = Eastern Southwestern German Bight, N EUT = Northern Elbe Glacial Valley, S 
EUT = Southern Elbe Glacial Valley, NW DB I = Northwestern German Bight I, NW DB II = Northwestern 
German Bight II. 

For the benthic infauna, the communities of the 
German EEZs described by SALZWEDEL et al. 

(1985) and RACHOR & NEHMER (2003) could be 
confirmed with the corresponding character spe-
cies ( In addition to the established biocoenoses, 
seven further communities were identified, which 
essentially represent gradual transitional com-
munities between the established associations. 
In contrast to the epifauna, no clear gradients are 
discernible for the infauna as a function of dis-
tance from the coast. Rather, according to DANN-

HEIM et al. (2014a), sediment properties have the 

greatest influence on the composition of the in-
fauna. This in turn requires a relatively high de-
gree of small-scale variability in the faunistic 
structure of the infauna, especially in sedimento-
logically heterogeneous areas, such as the Am-
rum Bank and the Sylt Outer Reef. 
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Figure 27: Identified large-scale communities and regional geo-clusters based on abundances of infauna in 
the German North Sea EEZ (according to DANNHEIM et al. 2014a). Cluster: ZN = Central North Sea, Af = 
Amphiura filiformis community, Nn = Nucula nitidosa community, Nn.fl = flat Nucula nitidosa community, Mb = 
Macoma balthica community, FS.Z = fine sand central, DBG.Tf = Dogger Bank/Tellina fabula community, MIX 
= heterogeneous sands, MS.SAR = middle sand Sylt Outer Reef, MS.EUT = middle sand Elbe Glacial Valley, 
MS.W = middle sand west, MGS.BRG = middle coarse sand Borkum Reef Ground, GS.MS = coarse sand 
middle sand, GS = Goniadella/Spisula middle coarse sand, none = not defined. Geo-cluster: SW-W DB = 
western southwestern German Bight, OF/NF coast = East Frisian/North Frisian coast, NW DB I, II = northwest-
ern German Bight I, II.
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2.5.3 Status assessment of the protected 
asset benthos 

The benthos of the North Sea EEZ is subject 
to changes due to both natural and anthropo-
genic influences. In addition to natural and 
weather-related variability (severe winters), 
the main influencing factors are demersal fish-
ing, sand and gravel extraction, the introduc-
tion of alien species and eutrophication of the 
water body, and climate change. 

Criterion: Rarity and endangerment 

The number of rare or vulnerable species is 
taken into account. The rarity/endangerment 
of the stock can be assessed on the basis of 
the confirmed species on the Red List. 

According to current studies, the macrozoo-
benthos of the North Sea EEZ is considered to 
be average due to the proven number of Red 
List species. This assessment is supported by 
the fact that in the Red List by RACHOR et al 

(2013) a total of 400 species out of 1,244 as-
sessed species are assigned to a Red List cat-
egory. The 400 species represent over 30% of 
the total population. 

In the current investigations by DANNHEIM et al. 

(2016), 98 endangered or extremely rare Red 
List species were identified in the North Sea 
EEZ in the years 1997-2014, representing ap-
proximately 13.1% of the total number of rec-
orded species (750). 

Two species considered extinct (Red List Cat. 
0) and two species threatened with extinction 
(Red List Cat. 1) have been identified. The de-
tection of one species considered extinct has 
now proved to be a false positive (J. DANNHEIM 

pers. communication). RACHOR et al. (2013), 
on the other hand, list 49 Red List Cat. 0 spe-
cies and eight Red List Cat. 1 species. The in-
dividual examination of the natural units de-
fined by RACHOR & NEHMER (2003) does not 
lead to a divergent assessment of the macro-
zoobenthos status. 

Criterion: Diversity and uniqueness 

This criterion refers to the number of species 
and the composition of the species communi-
ties. The extent to which characteristic species 
or biocoenoses occur in the habitat and how 
regularly they occur is assessed. 

The inventory of species in the North Sea EEZ 
is average, with currently around 750 known 
macrozoobenthos species (excluding fish), 
since a total of around 1,500 marine macro-
zoobenthos species are currently known to oc-
cur in the North Sea, of which RACHOR et al. 

(1995) estimates that 800 are found in the 
German North Sea region. The benthic biocoe-

noses do not exhibit any special features ei-
ther, since the main natural factors that struc-
ture the composition of macrozoobenthos in 
the German Bight are water temperature, the 
hydrodynamic system (currents, wind, water 
depth) and the resulting sediment composition 
(KNUST et al. 2003). 

According to the predominant sediments, the 
largest spaces are occupied by the Amphiura-
filiformis, Tellina-fabula and Nucula-nitidosa 
communities. In coarse sandy areas the Goni-
adella-Spisula community predominates. 
However, its occurrence extends beyond the 
German EEZ. The myriochele community 
joins north of Dogger Bank and is widely dis-
tributed outside the German EEZ (RACHOR et 

al. 1998). Overall, all benthic biocoenoses 
found in the area are not of outstanding im-
portance. According to KRÖNCKE (2004), the 
six benthic biocoenoses found in the North Sea 
are characterised by frequently represented 
leading forms. This does not mean, however, 
that their respective species inventories are 
limited to individual biocoenoses. Only the fre-
quencies are characteristic, but the individual 
species are also present in the other biocoe-

noses. Therefore, it is not possible to distin-
guish between these biocoenoses in terms of 
their value, but all biocoenoses have the same 
value. 
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Criterion: Legacy impacts 

For this criterion, the intensity of fishing exploi-
tation, which is the most effective disturbance 
variable, will be used as a benchmark. Eu-
trophication can also affect benthic biocoe-

noses. For other disturbance variables, such 
as vessel traffic, pollutants, etc., there is cur-
rently a lack of suitable measurement and de-
tection methods to be able to include them in 
the assessment. 

With regard to the pre-existing impacts crite-
rion, the benthos deviates from its original 
state due to prior impacts (fisheries, eutrophi-
cation and pollutant inputs). Particularly note-
worthy are the disturbances of the bottom sur-
face due to intensive fishing activity, which 
causes a shift from long-lived species (mus-
sels) to short-lived, rapidly reproducing spe-
cies. As a result, neither the species composi-
tion nor the biomass of zoobenthos today cor-
responds to the state that would be expected 
without human use (ARMONIES & ASMUS 

2002). 

In summary, the North Sea EEZ is not of 
major importance in terms of the benthic 
organisms inventory. The benthos of the 
North Sea EEZ is typical of the German North 
Sea and reflects in particular the sediment 
and depth conditions and the legacy impacts 
from anthropogenic influences. 

2.5.3.1 Significance of the areas for 
benthic biocoenoses 

The benthic biocoenoses will be assessed on 
the basis of criteria that have already proved 
their worth in the environmental impact as-
sessment tests of the offshore wind farm pro-
jects in the EEZ. 

Priority areas wind energy EN1 and EN2 

The SW-W DB (Western Southwest German 
Bight) regional geo-cluster identified by DANN-

HEIM et al (2014a) on the basis of a compre-
hensive analysis of data from wind farm and 
AWI projects covers the areas EN1 and EN2 ( 

Figure 27). When comparing the two areas, 
the EN1 area shows an overall greater struc-
tural heterogeneity of benthic biocoenoses and 
the second highest heterogeneity of all areas. 
The predominant character species in EN1 
and EN2 were the polychaetes Magelona 
spp., Spiophanes bombyx, Nephtys cirrosa, 
and amphipods of the Bathyporeia spp. gen-
era. With regard to the number of species and 
abundance of Red List species, EN1 and EN2 
have local hotspots (Figure 24). The variants 
of the Goniadella-Spisula community found in 
these areas are of high importance in terms of 
rarity and endangerment due to the relatively 
high number of Red List species. In the more 
species-poor expression, this community is of 
medium importance in terms of diversity and 
uniqueness. However, it is of great importance 
in areas which are classified as "Species-rich 
gravel, coarse sand, and shell layers" under 
section 30 BNatSchG. Legacy impacts on the 
Goniadella-Spisula community are low to me-
dium due to a relatively low overall fishing in-
tensity (<1 event per year) in the area of the 
Borkum Reef Ground. Overall, the legacy im-
pacts of the specied-poor variant of the Goni-
adella-Spisula community occurring in areas 
EN1 and EN2 are rated as medium but as high 
for the species-rich expression. 

Areas wind energy EN3, EN4 and EN5 

The coastal geo-cluster "OF/NF Coast" (East 
Frisian/North Frisian coast) in areas EN3, EN4 
and EN5, which was defined on the basis of 
the analysis by DANNHEIM et al. (2014a), is sim-
ilar in the species composition of the biocoe-
nosis in areas EN1 and EN2. Here too, the pol-
ychaetes Magelona spp. and Spiophanes 
bombyx were the predominant character spe-
cies, along with Nemertea and Phoronida. The 
communities found in these areas showed the 
highest abundances. The highest structural 
heterogeneity of benthic biocoenoses com-
pared to all areas was found in area EN5, 
mainly due to the high variability in the "Dan 
Tysk" and "Sandbank" wind farms. 

The biocoenosis found in the EN3 area is 
mainly the Tellina fabula community. In the 
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northern part of the EN3 area there is a transi-
tion area to the Nucula-nitidosa community. 
The high presence of the polychaetes 
Magelona johnstoni and Spiophanes bombyx 
in this area is confirmed by the geo-cluster 
"OF/NF Coast" described in DANNHEIM et al 

(2014a). 

The benthic biocoenoses identified in the EN3 
area are neither rare nor endangered in the 
North Sea EEZ. Overall, the benthic biocoe-

noses can be considered to be of low to me-
dium importance due to an average species 
diversity and number of Red List species, as 
well as the legacy impacts from fisheries. 

Priority areas wind energy EN6 and EN9 

In the area of the EN6 and EN9 areas, DANN-

HEIM et al. (2014a) identified the geo-cluster 
NW DB II (Northwest German Bight II). The bi-
ocoenosis occurring in these areas essentially 
corresponds to the Amphiura filiformis associ-
ation with elements of the Nucula nitidosa as-
sociation, which are added mainly in area 
EN6. The predominant character species in 
areas EN6 and EN9 were the mud shrimp Cal-
lianassa subterranea, the polychaet Nephtys 
hombergii, the brittle star Amphiura filiformis 
and the phoronida. Overall, these areas had 
the lowest mean abundance and species num-
bers compared to the other geo-clusters. 

The number of Red List infauna species ac-
cording to RACHOR et al. (2013) varied be-
tween 15 and 21 species in the EN6 area. The 
bivalve mollusc Spisula elliptica, which is con-
sidered critically endangered (Red List cate-
gory 2), as well as the bivalve molluscs Arctica 
islandica and Goodallia triangularis, which are 
classified as endangered, and the scale worm 
Sigalion mathildae were each detected with 
only a few individuals. In addition, two species 
of seapen and burrowing megafauna commu-
nities have been identified. The species Calli-
anassa subterranea, which is not endangered, 
was found relatively frequently, while the spe-
cies Upogebia deltaura, which is classified as 
endangered to an unknown extent, was only 
found in small numbers. 

Despite the average species diversity and 
number or abundance of Red List species, the 
benthic biocoenosis in the area of the EN6 site 
is considered to be of average to above-aver-
age importance due to the occurrence and 
ecological significance of the seapen and bur-
rowing megafauna communities. 

On the basis of data collected in 2008-2009, 
the benthic community in the EN9 area can be 
assigned to the Amphiura filiformis associa-
tion. Within the EN9 area, between 128 and 
130 macrozoobenthos taxa were detected 
(PGU 2012a, b; PGU 2015). Despite a rela-
tively large temporal variability in the species 
composition, the same species, Nucula ni-
tidosa, Corbula gibba, Nephtys hombergii, and 
Amphiura filiformis, dominated the benthic 
community as in the EN6 area. In addition, the 
dominant species were the horseshoe worm 
Phoronis spp., the mud shrimp Callianassa 
subterranea and polychaetes of the genus 
Nephtys. With regard to biomass, the heart ur-
chin Echinocardum cordatum and the auger 
shell Turritella communis were also dominant 
in the EN9 area. 

A total of 12 species of the Red List according 
to RACHOR et al. (2013) have been identified, 
as well as three species of seapen and bur-
rowing megafauna communities, Callianassa 
subterranea, Upogebia deltaura and 
Upogebia stellata. Upogebia stellata is consid-
ered critically endangered (Red List category 
2) and the Arctica islandica is considered en-
dangered (Red List category 3). 

Due to the occurrence of species of seapen 
and burrowing megafauna communities, the 
benthic community in the EN9 area is as-
signed an average to above-average im-
portance. 
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Priority areas wind energy EN7, EN8, EN10, 

EN11, EN12 and EN13 

In the area of areas EN7 and EN8 as well as 
EN10 to EN12, DANNHEIM et al. (2014a) identi-
fied the geo-cluster NW DB I (Northwest Ger-
man Bight I). These offshore areas are mainly 
characterised by the bivalve mollusc Nucula 
nitidosa and the polychaetes Nepthys hom-
bergii. 

The benthic community in the EN13 area is 
primarily the Amphiura filiformis community 
with some elements of the Nucula nitidosa 
community (IFAÖ 2015c, d). Characteristic 
species of these communities in the investiga-
tions were mainly the brittle star Amphiura fil-
fiformis, the bivalve molluscs Mysella bi-
dentata, Nucula nitidosa, Abra alba, and the 
Polychaet Scalibregma inflatum. 

The overall biodiversity and number of Red 
List species can be described as average for 
the areas mentioned. Due to the ecological im-
portance of the seapen and burrowing mega-
fauna communities identified in the studies of 
the areas, benthos is of average to above-av-
erage importance overall in these areas. 

With regard to the description of the benthic 
biocoeneses in the EN7 area, results of the 
benthic surveys from 2002 to 2010 can be 
used for this. Essentially, the EN7 area is a 
transitional community of the Nucula nitidosa 
community with the Tellina fabula community 
bordering to the south and the Amphiura fili-
formis community to the north. These commu-
nities are widely distributed and not endan-
gered in the North Sea EEZ. 

The diversity of the infauna in the southern 
part of the EN7 area comprised 122 taxa, with 
the polychaeta being the most species-rich, 
followed by the crustacea and mollusca. The 
most dominant species was the nutmeg Nu-
cula nitidosa. Other dominant species were 
the Polychaeta Nepthys hombergii and the bi-
valve mollusc Corbula gibba. The biomass 
was determined by the heart urchin Echinocar-
dium cordatum and auger shell Turritella com-

munis. Of the two species of seapen and bur-
rowing megafauna communities, Callianassa 
subterranea was found relatively frequently, 
while Upogebia deltaura was found in rela-
tively small numbers. 

Due to the occurrence of seapen and burrow-
ing megafauna communities, the benthic com-
munity in the EN7 area is assigned an average 
to above average importance. The species di-
versity and number of Red List species in this 
area can be regarded as average. 

The benthos in the area of EN8 and therefore 
also in the area of N-8.4 can be assigned to 
the Amphiura filiformis community, but also 
shows elements of the Nucula nitidosa com-
munity. In the EN8 area, between 146 and 169 
taxa of the benthic infauna and 22 to 38 taxa 
of the benthic epifauna were identified (IFAÖ 

2016, BIOCONSULT 2018). Dominant species 
with regard to abundance were above all the 
brittle star Amphiura filiformis, the bivalve mol-
luscs Nucula nitidosa and Corbula gibba, and 
the horseshoe worm Phoronis spp. The bio-
mass was dominated by the heart urchin Echi-
nocardium cordatum and the auger shell Tur-
ritella communis. 

In the EN8 area, 23 to 31 species of infauna 
and between 16 and 23 species of epifauna 
have so far been identified as endangered or 
rare according to the Red List of RACHOR et al 

(2013). The bivalve molluscs Ensis ensis and 
Mya truncata, the whelk Buccinum undatum, 
the Polychaet Sabellaria spinulosa, and the 
mud shrimp Upogebia stellata have been iden-
tified as critically endangered (Red List cate-
gory 2) in isolated cases. In addition, the en-
dangered (Red List category 3) Arctica island-
ica, the Polychaet Sigalion mathildae and the 
sea anemone Sagartiogeton undatus were 
also found in low abundance in the EN8 area. 
Callianassa subterranea, Upogebia deltaura, 
U. stellata and Nephrops norvegicus, four spe-
cies of seapen and burrowing megafauna 
communities have been identified, but only the 
species Callianassa subterranea, which is 
considered harmless, has been found in 
higher abundances. 
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Due to the average species diversity, an 
above-average number or abundance of Red 
List species, and the occurrence of several 
species of seapen and burrowing megafauna 
communities, the importance of benthos in the 
EN8 area can be rated as average to above 
average. 

Reservation areas wind energy EN14 to 

EN18 

In the area of areas EN14 to EN18 (shipping 
route 10 and the southern part of the Duck's 
Bill), DANNHEIM et al. (2014a) primarily identi-
fied the Amphiura filiformis community, which 
occurs widely on silty sands of the North Sea 
EEZ. In the northeastern area of EN16 or in 
the proposed Nephrops Fishing Reserve 
(NFi1), the occurrence of seapen and burrow-
ing megafauna communities (e.g. Nephrops 
norvegicus and Callianassa subterranea) is 
known and this area is considered the tradi-
tional main Nephrops area (DUNES 2020). 

Due to the presence of the widespread Am-
phiura filiformis community, benthos in these 
areas has an average importance, and in sub-
areas with occurrences of seapen and burrow-
ing megafauna communities an above aver-
age importance. 

Reservation area wind energy EN19 

The northern part of the Duck's Bill is charac-
terised by the presence of two communities of 
epifauna and two communities of infauna 
(DANNHEIM et al. 2014a). Overall, this area 
shows a higher diversity and equivalence 
compared to the coastal regions due to more 
balanced dominance ratios. However, there is 
less abundance and biomass far from the 
coast compared to the more productive re-
gions near the coast (DANNHEIM et al. 2014a). 
According to DANNHEIM et al. (2016), the off-
shore region of the Duck's Bill is characterised 
by a higher number of Red List species. In ad-
dition to distance from the coast, the distribu-
tion of Red List species in the German EEZ is 
largely determined by water depth, tempera-
ture and sediment properties, and thus does 

not differ significantly from the distribution pat-
terns of the remaining benthic fauna (DANN-

HEIM et al. 2016). 

From the 50 m depth contour in the area of 
EN19, a change in the composition of the ben-
thic fauna takes place. This boundary corre-
sponds to the boundary between mixed and 
stratified water masses and the associated 
strong changes in the biotic and abiotic envi-
ronment, which result in a clear separation of 
fauna (NEUMANN et al. 2008). DANNHEIM et al. 

(2014a) identified the benthic community of 
the central North Sea for this area, which, at 
44 ± 9 m-2 , had the highest species number 
and diversity of all communities in the North 
Sea EEZ, compared with the other communi-
ties in the area. 

All in all, benthos is therefore of above-aver-
age importance in this area. While the commu-
nity of the central North Sea is limited to the 
EN19 area within the EEZ, it is relatively wide-
spread outside the German EEZ. 

Reservation areas raw material extraction 

SKN1 and SKN2 

In the SKN1 and SKN2 sand and gravel ex-
traction reservation areas in the "Sylt Outer 
Reef - Eastern German Bight" nature conser-
vation area, areas of species-rich gravel-, 
coarse sand, and shell layers of the Goni-
adella-Spisula community are populated by 
the eponymous species Goniadella bobretzkii 
and Spisula subtruncata and the typical repre-
sentatives Aonides paucibranchiata, Branchi-
ostoma lanceolatum, Ophelia limacina, 
Polygordius spp., Goodallia triangularis, and 
Protodorvillea kefersteini (IFAÖ 2019). In 
these areas benthos are of above-average im-
portance. 

  



88 Description and assessment of the state of the environment 

 

2.6 Fish  

As the most species-rich of all vertebrate 
groups living today, fish are equally important 
in marine ecosystems as predators and prey. 
Bottom-living fish feed predominantly on inver-
tebrates living in and on the bottom, while pe-
lagic fish species feed almost exclusively on 
zooplankton or other fish. In this way, biomass 
produced in and on the seabed and in open 
water, and the energy it binds, is also available 
to seabirds and marine mammals. 

For a first subdivision of the fish fauna, the way 
of life of the adult animals lends itself. Bottom-
living (demersal) species can be distinguished 
from those that live in open water (pelagic). 
Mixed forms of these (benthopelagic) are also 
widespread. However, this separation is not 
strict: demersal fish regularly ascend into the 
water column, while pelagic fish stay tempo-
rarily near the bottom. At almost 60%, demer-
sal fish are the most common in the North Sea, 
ahead of pelagic (20%) and benthopelagic 
(15%) species. Only about 5% cannot be as-
signed to any of the three habitats due to a 
close habitat link (FROESE & PAULY 2000). The 
individual life stages of the species often differ 
more in form and behaviour than the same 
stages of different species: the pelagic herring 
Clupea harengus lays its eggs in thick mats on 
sandy and gravelly bottom or sticks them to 
suitable substrate such as algae or stones 
(DICKEY-COLLAS et al. 2015), all flatfish have 
pelagic larvae which, with metamorphosis into 
their characteristic body shape, change to bot-
tom life (VELASCO et al. 2015), and benthope-
lagic fish such as cod have pelagic eggs and 
larvae (HISLOP et al. 2015). The vast majority 
of fish species found in the North Sea com-
plete their entire life cycle from egg to adult 
fish ready to spawn in the North Sea, and are 
therefore termed permanent residents (LOZAN 

1990). They include commercially exploited 
species such as sandeel Ammodytes spec., 
mackerel Scomber scombrus, or sole Solea 
solea, as well as economically insignificant 
species such as eel mother Zoarces viviparus 
or dwarf sole Buglossidium luteum. 

Other marine species occur regularly in the 
North Sea as so-called "summer visitors", 
mainly in summer, but without clear signs of 
reproduction. Examples are the tub gurnard 
Chelidonichthys lucernus and the striped mul-
let Mullus surmuletus. However, very small ju-
veniles of these two species have been rec-
orded recently, suggesting that reproduction in 
the area is possible (HEESSEN 2015, DÄN-

HARDT 2017).  

Some species occur irregularly in the North 
Sea, regardless of the season, including the 
rabbit fish Chimaera monstrosa, Ray's bream 
Brama brama, Witch flounder Glyptocephalus 
cynoglossus, and halibut Hippoglossus hippo-
glossus. Of these and other so-called "mis-
guided" species, only single specimens are 
usually caught. 

Unlike the marine fish in the three categories 
mentioned above, the life cycle of the diadro-
mous species spans sea and freshwater. The 
eel Anguilla anguilla is the only so-called ca-
tadromous species that occurs in the German 
EEZ. It spawns in the sea and spends most of 
its adult life in fresh or brackish water. Much 
more common are anadromous species that 
spawn in freshwater and otherwise live in the 
sea. In the EEZ, smelt Osmerus eperlanus, 
twaite shad Alosa fallax and sea lamprey 
Petromyzon marinus are examples. 

The most important influences on fish popula-
tions are fishing and climate change (HOL-

LOWED et al. 2013, HEESSEN et al. 2015). The 
current warming of the North Sea may lead to 
a weakening of the synchronicity between 
temperature-controlled zooplankton develop-
ment and day-length-controlled phytoplankton 
development. As a result of this "mismatch" 
(CUSHING 1990, BEAUGRAND et al. 2003), fish 
larvae could find a reduced density of zoo-
plankton if they are dependent on external 
food after consuming their yolk sac. The sig-
nificance of this phenomenon is due to the fact 
that the survival rates of early life stages have 
a disproportionate effect on population dy-
namics across species (HOUDE 1987, 2008). 
This variability can propagate up to predators 
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at the top of the food web (DURANT et al. 2007, 
DÄNHARDT & BECKER 2011) and has an impact 
on the management of fish stocks. 

Effects of fisheries and climate change interact 
and their relative impact on fish population dy-
namics is difficult to distinguish (DAAN et al. 
1990, VAN BEUSEKOM et al. 2018). For exam-
ple, the dominance relationships within a fish 
species community may follow long-term, pe-
riodic climate fluctuations (PERRY et al. 2005, 
BEAUGRAND 2009, GRÖGER et al. 2010, 
HISLOP et al. 2015). However, these cannot be 
explained without considering fisheries (FAU-

CHALD 2010). Despite its complexity, a holistic 
view of the effects of various stressors on the 
fish fauna offers the possibility of identifying 
negative effects early on and, if necessary, in-
itiating targeted measures. 

2.6.1 Data availability 

As data are available almost exclusively from 
bottom trawling and not from pelagic sampling, 
the following assessment can be made for de-
mersal fish only. Reliable estimates for pelagic 
fish are not possible. The bases for the status 
assessment of the protected asset (bottom-liv-
ing) fish are 

• the analyses of the R & D project 
"Assessment approaches for spatial 
planning and licensing procedures with 
regard to the benthic system and 
habitat structures" (Dannheim ET al., 
2014).  

• current (from 2014) results from 
environmental impact studies and 
cluster investigations for the 
preparation of current species lists 
(only areas N-1 to N-8). 

• the International Council for the 
Exploration of the Sea (ICES) trawl 
survey database (DATRAS) (accessed 
12 March 2018). Only the standard 
areas and grid squares covering the 
German North Sea EEZ were 
considered. In standard roundfish area 
6, these are the plan squares 37F6, 

38F5-F8, 39F5 and 40F4-F7. The 
catch data from the 1st and 3rd 
quarters of the most recent year (2017) 
have been combined. For 2018, data 
from the 1st quarter were already 
available and were combined with the 
data from the 3rd quarter of 2017.  

For a historical reference, EHRICH et al (2006) 
and KLOPPMANN et al (2003) were considered. 
The classification into the North Sea-wide con-
text was carried out with the help of HEESSEN 

et al. (2015). For the current assessment 
(2017/2018) of the stocks exploited, the Inter-
net portal "Fish stocks online" (BARZ & ZIM-

MERMANN 2018) was used, which provides a 
clear summary of the scientific assessment of 
stocks by ICES. 

2.6.2 Spatial distribution and temporal 
variability  

The spatial and temporal distribution of fish is 
determined first and foremost by their life cycle 
and the associated migrations of the various 
developmental stages (HARDEN-JONES 1968, 
WOOTTON 2012, KING 2013). The framework 
for this is set by many different factors that 
take effect on different spatial and temporal 
scales. Hydrographic and, to a large extent, 
climatic factors, such as swell, tides and wind-
induced currents, as well as the large-scale 
circulation of the North Sea, have an impact 
over a large area. The medium (regional) to 
small (local) space-time scale is affected by 
water temperature and other hydrophysical 
and hydrochemical parameters as well as food 
availability, intra- and inter-species competi-
tion and predation, which also includes fisher-
ies. Another decisive factor for the distribution 
of fish in time and space is habitat, which in a 
broader sense does not only mean physical 
structures, but also hydrographic phenomena 
such as fronts (MUNK et al. 2009) and 
upwelling areas (GUTIERREZ et al. 2007), 
where prey aggregates and can thus set in 
motion and maintain entire trophic cascades. 
The diverse human activities and influences 
are further factors that structure the fish distri-
bution. They range from nutrient and pollutant 
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discharges to the obstruction of migration 
routes of migratory species and fisheries, and 
to structures in the sea. Newly introduced 
structures can serve fish as spawning sub-
strate (sheet piling for herring spawning), food 
source (growth on artificial structures) or even 
as a refuge (wind farms) (EEA 2015). 

2.6.2.1 Red List species in the German 
North Sea area 

For the 107 established fish and lamprey spe-
cies in the North Sea, the Red List has been 
used to assess the endangerment of the spe-
cies, based on the current stock situation and 
long-term and short-term stock trends (THIEL 

et al. 2013). According to the Red List, 23.4% 
(25 species) of the established marine fish and 
lamprey species in the North Sea are classi-
fied as extinct or at risk of extinction. Taking 
extremely rare species into account, the pro-
portion of Red List species increases to 27.1% 
(29 species). Five of these species (shad, 
twaite shad, North Sea houting, river and sea 
lamprey) are also listed in Annex II of the Hab-
itats Directive. 

Within the framework of a research and 
development project, DANNHEIM et al (2014) 
derived "Assessment approaches for spatial 
planning and licensing procedures with regard 
to the benthic system and habitat structures" 
from data from 30 wind farm projects and nine 
research projects of the Alfred Wegener 
Institute for Polar and Marine Research. 
According to this, 15 of the 89 fish species 
analysed (16.9%) had a Red List 
endangerment status: allis shad, thornback 
ray, and spurdog are threatened with 
extinction (category 1), European eel, dogfish, 
and haddock are considered to be at high risk 
(category 2), while twaite shad, starry ray , 
river lamprey, weever fish and poor cod are 
at risk (category 3). The authors identified an 
endangerment of unknown extent (category 
G) for the snake pipefish , ling, great pipefish, 
and the ballan wrasse is extremely rare 

(category R). 

2.6.2.2 Typical regional fish communi-
ties in the EEZ 

KLOPPMANN et al. (2003) identified a total of 39 
fish species in a one-off survey to record FFH 
Annex II fish species in the German EEZ in the 
areas of Borkum Reef Ground, Amrum Outer 
Ground, east slope of the Elbe Glacial Valley 
and Dogger Bank in May 2002. The study 
identified a gradual change in the species 
composition of the fish communities from the 
inshore to the offshore areas due to hydro-
graphic conditions. These changes were con-
firmed by DANNHEIM et al (2014), who were 
able to distinguish four fish communities in the 
German EEZ geographically using effort-cor-
rected catch figures: The largest was the cen-
tral community (ZG), which could be delimited 
in the north by the two Duck's Bill communities 
(ES I and ES II) and along the coast by a 
coastal community (KG) (Figure 28 and Figure 
29). Areas with fewer than six stations were 
not assigned to any fish community (grey sym-
bols in Figure 28). 

The four identified fish communities had a sim-
ilar species composition in principle, but with 
different species-specific abundances. Dab 
were generally dominant and very regular, 
while plaice and American plaice dominated in 
the offshore community ES II. Plaices were 
also regularly found in the central transitional 
community. Dragonets and hooknoses were 
characteristic of the coastal community of de-
mersal fish. Solenettes and dragonets were 
also regularly found in the central transitional 
community. The species composition and dis-
tribution of demersal fish showed gradual 
changes from the offshore community to the 
central community to the nearshore areas. 
The species count of the community ES I was 
significantly lower (ES I: 2 ± 1 * Hol-1) than that 
of the other communities with an average spe-
cies count of 6 ± 2 Hol-1 (ES II) and 7 ± 2 * 
Hol-1 (KG) respectively. 



Description and assessment of the state of the environment 91 

 

 

Figure 28: Relative similarity of species composition and species-specific abundances of bottom-dwelling fish 
in the German North Sea EEZ. The central community (ZG, blue dots), the coastal community (KG, green 
dots) and two Duck`s Bill communities (ES I & II, yellow and orange dots) can be clearly distinguished. Areas 
with fewer than six stations have not been assigned to any fish community (grey symbols e, g, h, b and d). 
Non-metric multi-dimensional scaling based on √-transformed and effort normalised abundance data from 
catches taken with a 2-m beam trawl; N = 173 stations) From DANNHEIM et al (2014).  
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Figure 29: Map of the spatial variability of the fish communities identified in the German North Sea EEZ based 
on abundance data corrected for effort. Abbreviations, analytical methods, colour codes and sample size as 
in Figure 28. From DANNHEIM et al (2014). 

As with the number of species, the abundance of 
demersal fish increased with proximity to the 
coast, from 4,454 ± 3,598 individuals * km-2 in 
ES I off-shore to 95,128 ± 44,582 individuals * 
km-2 in the coastal community (a). The biomass, 

on the other hand, did not show a directional ge-
ographical trend, with the lowest biomass being 
found in ES I (108 ± 112 kg * km-2). The largest 
biomass was found in ES II with 801 ± 513 kg * 
km-2 (b).

Figure 30: Box whisker plots of (a) 
abundance (individuals * km-2) 
and (b) biomass (kg * km-2) of the 
identified fish communities in the 
German North Sea EEZ. Abbrevi-
ations, analytical methods and 
sample sizes as shown in. From 
DANNHEIM et al (2014).  

 

 

 

On the basis of high-resolution data from envi-
ronmental impact studies for individual offshore 
wind farms, the demersal fish community was 
studied on a smaller scale (DANNHEIM et al. 
2014). For this purpose, the data for the commu-
nity analyses were grouped according to wind 
farm clusters as defined in the Spatial Offshore 

Grid Plan (BSH 2017). In the 
following, these wind farm ar-

eas will be referred to numerically as OWF areas 
1-12 (below). In order to exclude temporal ef-
fects on the spatial analyses, data from all OWF 
areas were evaluated in pairs, separated by 
years and seasons (top left ). The individual 
OWF areas were compared in pairs by means of 
single factor similarity analyses (ANOSIM), 
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whereby the mean R-value was calculated as a 
measure of the mean dissimilarity between pre-
defined groups (here: the OWF areas). R-values 
close to 0 indicate an absence of differences, R-
values close to 0.25 indicate that groups are al-
most impossible to separate, R-values close to 
0.50 indicate that it is possible to separate the 
groups, R-values close to 0.75 indicate that the 
groups are easy to separate, while finally R-val-
ues close to 1.00 mark the complete separation 
of the groups (CLARKE & GORLEY 2001). Without 
the influence of temporal effects, in the south-
western German Bight off the East Frisian coast, 
western OWF areas 1 and 2 (SW-W DB) could 
be separated from eastern OWF area 3 (SW-O 
DB) (). The analyses also showed a separation 
of the coastal OWF areas 4 (S EUT) and 5 (N 
EUT) along the edge of the Elbe Glacial Valley. 
The greatest similarity (characterised by low R-
values) in terms of species-specific fish abun-
dance was found between OWF areas 6 to 12 in 
the northwestern German Bight (NW DB). 

The differences between the five geo-clusters 
identified by ANOSIM (SW-W DB, SW-O DB, N 
EUT, S EUT, NW DB Figure 31 were clearly 
evident, although the degree of dissimilarity also 
varied considerably between neighbouring geo-
clusters. While OWF areas 5 and 6 were very 
similar (mean R=0.42), the fish community of 
OWF area 12 differed significantly from that of 
OWF area 10 within the NW DB geocluster 
(R=0.84) (top left Figure 31. The separation of 
the geo-clusters on the basis of species-specific 
abundance should therefore be understood as a 
spatial gradient in the community characteristics 
rather than a sharp demarcation of different 
demersal fish communities. The number of 
demersal fish species is generally very similar 
between the geo-clusters: In the SW-W DB geo-
cluster, 13 ± 3 species per haul were caught on 
average, while the fewest fish species (11 ± 3) 
were found in the N EUT geo-cluster. 
Furthermore, the geo-clusters did not show any 
geographically clear differences in the total 
abundance and total biomass of all species. The 
highest abundance was recorded in the SW-O 
DB geo cluster (82,040 ± 70,335 individuals * 
km-2), the lowest in the NW DB geo cluster 

(20,010 ± 22,847 individuals * km-2). The 
average biomass varied between 750 ± 447 kg * 
km-2 (NW DB) and 1563 ± 657 kg * km-2 (SW-
O DB). The species composition also hardly 
differed between the geo-clusters: More than 
60% of the species were found across different 
areas. Only five species were relevant for the 
dissimilarity between the geo-clusters. Dwarf 
tongue, dab and plaice were found in all geo-
clusters, but they contributed to the similarity to 
a varying degree. Scaldfish were characteristic 
of the western geo-clusters (SW-W DB, SW-O 
DB, NW DB), while gobies were characteristic of 
the geo-clusters along the Elbe Glacial Valley 
and eastern areas (N EUT, S EUT). Structural 
differences in species composition are hardly 
present between the geo-clusters. Differences 
are based solely on the different abundances of 
species. 

2.6.3 Status assessment of the protected 
asset fish 

The status of the demersal fish community in the 
German North Sea EEZ is assessed on the basis 
of i) rarity and endangerment, ii) diversity and 
uniqueness, and iii) legacy impacts. These three 
criteria are defined below and applied separately 
to areas 1-3, area 4, area 5, areas 6-8 and areas 
9-13. 

Rarity and endangerment 

The rarity and endangerment of the fish commu-
nity is assessed on the basis of the proportion of 
species that are considered endangered accord-
ing to the current Red List marine fish (THIEL et 
al. 2013) and for the diadromous species on the 
Red List freshwater fish (FREYHOF 2009) and 
have been assigned to one of the following Red 
List categories: Extinct or missing (0), threat-
ened with extinction (1), critically endangered 
(2), endangered (3), endangered to an unknown 
extent (G), extremely rare (R), early warning list 
(V), data insufficient (D) or not endangered (*) 
(THIEL et al. 2013). Particular attention is paid to 
the risk situation of species listed in Annex II of 
the Habitats Directive. They are the focus of Eu-
rope-wide conservation efforts and require spe-
cial protection measures, e.g. for their habitats.
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Figure 31: Top: R-values for the diversity of OWF areas (single factor ANOSIM) based on abundance data of 
demersal fish. The R-values correspond to the mean R-value of the individual pairwise tests between the OWF 
areas. Above: Differences between the identified geo-clusters in different colours. Below: Map of the OWF 
areas (numbers) and location of the geo-clusters determined from the R-values (single factor ANOSIM) (col-
ours, see map legend). SW-W DB: western southwestern German Bight, SW-O: eastern southwestern Ger-
man Bight, N EUT: northern Elbe Glacial Valley, S EUT: southern Elbe Glacial Valley, NW DB: northwestern 
German Bight. From DANNHEIM et al (2014). 

In the sea areas where areas 1, 2 and 3 are lo-
cated, a total of 37 fish species were identified 
during the environmental impact assessment 
and fish monitoring for stock assessment in the 
above-mentioned period (Chapter 2.6.1). Ac-
cording to THIEL et al. (2013), none of these spe-
cies is considered extinct or missing (0), the 
thornback ray Raja clavata (1 species, 2.7%) is 
threatened with extinction (1), and no highly en-
dangered species (2) were detected. The 
greater weever Trachinus draco is considered 

endangered (3) (1 species, 2.7%). The greater 
pipefish Syngnathus acus and the snake pipe-
fish Entelurus aequoreus are considered to be 
endangered to an unknown extent (G) (2 spe-
cies, 5.4%). None of the species detected in ar-
eas 1-3 are extremely rare (R), while mackerel 
Scomber scombrus, turbot Scophthalmus maxi-
mus and sole Solea solea are on the early warn-
ing list (3 species, 8.1%). For the small sandeel 
Ammodytes marinus, the reticulated dragonet 
Callionymus reticulatus, the greater spotted 
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sandeel Hyperoplus lanceolatus, the spotted 
goby Pomatoschistus pictus, and the bullhead 
Taurulus bubalis (5 species, 13.5%), data avail-
ability is considered insufficient for an assess-
ment (D). Of the 37 species recorded, 25 
(67.6%) are considered safe (*), including the 
three-spined stickleback Gasterosteus acule-
atus, which was included in the Red List of fresh-
water fish (FREYHOF 2009) (). 

In the sea areas where Area 4 is located, a total 
of 37 species were identified during the environ-
mental impact assessments and fish monitoring 
for stock assessment, of which, according to 
THIEL et al. (2013), no species is considered ex-
tinct or missing (0), threatened with extinction or 
critically endangered (2). One species, the 
thorny skate Amblyraja radiata, is considered 
endangered (3) (1 species, 2.7%). The snake 
pipefish Entelurus aequoreus is considered to be 
endangered to an unknown extent (G) (1 spe-
cies, 2.7%), while smelt Osmerus eperlanus (as-
sessed in FREYHOF 2009), mackerel Scomber 
scombrus, turbot Scophthalmus maximus and 
sole Solea solea are on the early warning list (4 
species, 10.8%). For a further three species 
(8.1%), the small sandeel Ammodytes marinus, 
the reticulated dragonet Callionymus reticulatus, 
and the greater spotted sandeel Hyperoplus lan-
ceolatus, the available data are insufficient for an 
assessment (D). 28 species (75.7%) are consid-
ered to be safe (*) (Table 9). 

A total of 35 species have been identified in the 
sea area covered by Area 5 during the environ-
mental impact assessment and fish monitoring 
for stock assessment. According to THIEL et al 
(2013), no species is considered extinct or miss-
ing (0), threatened with extinction (1), critically 
endangered (2) or extremely rare (R). Likewise, 
none of the species found in Area 5 is endan-
gered to an unknown extent (G). FREYHOF 

(2009) considers the river lamprey Lampetra flu-
viatilis to be at risk (3) (2.9%), and, as in the ar-
eas already covered, mackerel Scomber 
scombrus, turbot Scophthalmus maximus and 
sole Solea solea are on the early warning list (3 
species, 8.6%). Data on the small sandeel Am-

modytes marinus, the Tobias fish Ammodytes to-
bianus, the reticulated dragonet Callionymus re-
ticulatus and the greater spotted sandeel Hyper-
oplus lanceolatus are considered insufficient and 
27 species (77.1%) are considered safe (*) (Ta-
ble 9). 

A total of 39 species have been identified in the 
sea areas where areas 6-8 are located during 
the environmental impact assessments and fish 
monitoring for stock assessment. Of these, ac-
cording to THIEL et al (2013), no species is con-
sidered extinct or missing (0), and the thornback 
ray Raja clavata (1 species, 2.6%) is threatened 
with extinction (1). The European eel Anguilla 
anguilla and the tope shark Galeorhinus galeus 
(2 species, 5.1%) are highly endangered (2), 
thorny skate Amblyraja radiata and twaite shad 
Alosa fallax are considered endangered (3) (2 
species, 5.1%), while the greater pipefish 
Syngnathus acus is considered to be endan-
gered to an unknown extent (G) (1 species, 
2.6%). The spotted ray Raja montagui (1 spe-
cies, 2.6%) is extremely rare (R), mackerel 
Scomber scombrus, turbot Scophthalmus maxi-
mus, and sole Solea solea are on the early warn-
ing list (V) (3 species, 7.7%). For the small 
sandeel Ammodytes marinus and the greater 
spotted sandeel Hyperoplus lanceolatus, the 
available data are insufficient for an assessment 
(D) (2 species, 5.1%), 27 species (69.2%) are 
considered safe (*) (Table 9). 

No environmental impact assessments have yet 
been carried out in the sea areas where zones 
9-13 are located. The assessment is therefore 
based solely on fish monitoring data for stock as-
sessment, and therefore on a smaller number of 
hauls, which may affect species numbers. In ar-
eas 9-13, a total of 29 species were identified, 
none of which, according to THIEL et al. (2013), 
is considered extinct or missing (0), critically en-
dangered (2) or extremely rare (R), or endan-
gered to an unknown extent (G). The spurdog 
shark Squalus acanthias is threatened with ex-
tinction (1) (1 species, 3.4%), the thorny skate 
Amblyraja radiata is considered endangered (3) 
(1 species, 3.4%). As in all other clusters consid-
ered, mackerel Scomber scombrus, turbot 
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Scophthalmus maximus and sole Solea solea 
are on the pre-warning list (3 species, 10.3%). 
For the small sandeel Ammodytes marinus, the 
greater spotted sandeel Hyperoplus lanceolatus 
and for the hake Merluccius merluccius, the 

available data are insufficient for an assessment 
(D) (3 species, 13.8%). 20 species (69%) are 
considered to be safe (*) (Table 9). 

 

Table 9: Relative proportion of Red List categories in the fish species detected in zones 1-3, 4, 5, 6-8 and 9-
13 Extinct or missing (0), threatened with extinction (1), critically endangered (2), endangered (3), endangered 
to an unknown extent (G), extremely rare (R), early warning list (V), data insufficient (D) or not at risk (*) (Thiel 
et al. 2013). (EIA data from 2014 for clusters 1-8 and data from 2017/2018 from ICES' DATRAS database, see 
2.8.1). For comparison, the relative proportions of the assessment categories of the North Sea Red List (Thiel 
et al. 2013) are shown. 

 Area 
 Red List Category    

0 1 2 3 G R V D * 

1-3 0 2,7 0 2,7 5,4 0 8,1 13,5 67,6 

4 0 0 0 2,7 2,7 0 10,8 8,1 75,7 

5 0 0 0 2,9 0 0 8,6 11,4 77,1 

6-8 0 2,6 5,1 5,1 2,6 2,6 7,7 5,1 69,2 

9-13 0 3,4 0 3,4 0 0 10,3 13,8 69 

North Sea (Thiel 
et al. 2013) 

2,8 7,5 6,5 1,9 4,7 3,7 6,5 22,4 43,9 

In the Red List of marine fish, 27.1% of the spe-
cies assessed were assigned to a risk category 
(0, 1, 2, 3, G or R), 6.5% are on the early warning 
list and for 22.4% no assessment is possible due 
to lack of data. A total of 43.9% of species are 
considered to be safe (THIEL et al. 2013) (). By 
comparison, in all the clusters considered, signif-
icantly fewer species with an endangerment sta-
tus were recorded (1-3: 10.8%, 4: 5.4%, 5: 2.9%, 
6-8: 18.0%, 9-13: 6.8%), while there were always 
considerably more non-endangered species 
than those on the Red List (1-3: 67.6%, 4: 
75.7%, 5: 77.1%, 6-8: 69.2%, 9-13: 69.0%). 

No extinct or missing species (category 0) were 
found in any of the areas. For endangered (1) 
and critically endangered (2) species, the im-
portance of the areas is below average, while en-
dangered species (3) were relatively more com-
mon in all areas than in the Red List. For these 
species, the areas are of above average im-
portance. In areas 1-3, a higher proportion of 
species in category G (endangered to an un-
known extent) was recorded, otherwise their rel-
ative proportion was below the Red List, as was 

the case for extremely rare species (R). Rela-
tively more species in categories V (early warn-
ing list) and * (not endangered) were found in all 
areas, which means that they have above-aver-
age importance for species in these two catego-
ries. The proportion of species (D) that could not 
be assessed for lack of data was significantly be-
low the proportion of this category in the Red List 
in all areas (Table 9). A total of two species pro-
tected under the Habitats Directive and the Reg-
ulation on Protected Areas for the "Sylt Outer 
Reef - Eastern German Bight" were identified, 
namely the twaite shad Alosa fallax (Areas 6-8) 
and the river lamprey Lampetra fluviatilis (Area 
5). 

Against this background, the rariteness and vul-
nerability of the fish fauna in the areas under 
consideration is rated as average to above aver-
age. 
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Diversity and uniqueness 

The diversity of a fish community can be de-
scribed by the number of species (α-Diversity, 
'Species richness'). The species composition 
can be used to assess the specific nature of a 
fish community, i.e. how regularly habitat-typical 
species occur. The following section compares 
and assesses the diversity and individual char-
acteristics of the entire North Sea and the Ger-
man EEZ, and of the EEZ and the individual ar-
eas.  

Over 200 species of fish have been recorded in 
the North Sea to date (DAAN 1990: 224, LOZAN 

1990: >200, Fricke ET al. 1994, 1995, 1996: 216, 
Froese & Pauly 2000: 209). The vast majority of 
these are rare individual records. Less than half 
of them reproduce regularly in the German EEZ 
or are found as larvae, young or adult speci-
mens. According to these criteria, only 107 spe-
cies are considered established in the North Sea 
(THIEL et al. 2013). The International Bottom 
Trawl Survey (IBTS) has identified 99 fish spe-
cies in the entire North Sea between 2014 and 
2018. In the German EEZ, represented here by 
area-related fish data from environmental impact 
studies (from 2014) and the ICES DATRAS da-
tabase (IBTS data 2017 & 2018), a total of 56 

species were identified. With the exception of ar-
eas 9-13, the number of species in the individual 
areas ranged from 35 to 39 (see "Rarity and en-
dangerment"). Most species were found in areas 
6-8, followed by areas 4, 1-3 and 5, while only 29 
species were found in areas 9-13 in zone 3 (Ta-
ble 10), although this may be at least partly ex-
plained by the lower coverage in this area. 

All typical demersal flat and round fish species 
have been identified across the area. The steady 
and characteristic flatfish species scaldfish Arno-
glossus laterna, dwarf sole Buglossidium lu-
teum, dab Limanda limanda, Limande Microsto-
mus kitt, plaice Pleuronectes platessa, turbot 
Scophthalmus maximus, brill Scophthalmus 
rhombus, and sole Solea solea were present in 
all areas considered. Flounder Platichthys flesus 
were caught in 4 out of 5 areas despite their 
coastal and estuarine affinity (Table 10). 

Although the bottom trawls used are not suitable 
for capturing pelagic fish, herring Clupea ha-
rengus, mackerel Scomber scombrus, sprat 
Sprattus sprattus and dolphinfish Trachurus tra-
churus were found to be typical of the pelagic 
part of the fishing community in all areas (Table 
10). 
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Table 10 Total list of detected fish species in zones 1-3, 4, 5, 6-8 and 9-13 (EIA data from 2014 for zones 1-8 
and 2017/2018 data from ICES DATRAS database).  

Of the 56 species recorded in the German EEZ 
during the period in question, only 19 species 
were found in all areas, 10 species were found 
in four areas, 5 species were recorded in three 

areas and 6 species in only two areas (). The re-
maining 16 species were each caught in only 
one area, with anadromous species such as 
twaite shad Alosa fallax, river lamprey Lampetra 

Artname Deutscher Trivialname 1, 2 & 3 4 5 6, 7 & 8 9-13

Agonus cataphractus Steinpicker

Alosa fallax Finte

Amblyraja radiata Sternrochen

Ammodytes marinus Kleiner Sandaal

Ammodytes tobianus Tobiasfisch

Anguilla anguilla Europäischer Aal

Arnoglossus laterna Lammzunge

Belone belone Hornhecht

Buglossidium luteum Zwergzunge

Callionymus lyra Gestreifter Leierfisch

Callionymus reticulatus Ornament-Leierfisch

Chelidonichthys lucernus Roter Knurrhahn

Ciliata mustela Fünfbärtelige Seequappe

Clupea harengus Hering

Dicentrarchus labrax Wolfsbarsch

Echiichthys vipera Vipernqueise (=Kleines Petermännchen)

Enchelyopus cimbrius Vierbärtelige Seequappe

Engraulis encrasicolus Sardelle

Entelurus aequoreus Große Schlangennadel

Eutrigla gurnardus Grauer Knurrhahn

Gadus morhua Kabeljau

Galeorhinus galeus Hundshai

Gasterosteus aculeatus Dreistachliger Stichling

Hippoglossoides platessoides Doggerscharbe

Hyperoplus lanceolatus Gefleckter großer Sandaal

Lampetra fluviatilis Flussneunauge

Limanda limanda Kliesche

Liparis liparis Großer Scheibenbauch

Merlangius merlangus Wittling

Merluccius merluccius Seehecht

Microstomus kitt Limande

Mullus surmuletus Streifenbarbe

Myoxocephalus scorpius Seeskorpion

Osmerus eperlanus Stint

Pholis gunnellus Butterfisch

Platichthys flesus Flunder

Pleuronectes platessa Scholle

Pomatoschistus minutus Sandgrundel

Pomatoschistus pictus Strandgrundel

Raja clavata Nagelrochen

Raja montagui Fleckrochen

Sardina pilchardus Sardine

Scomber scombrus Makrele

Scophthalmus maximus Steinbutt

Scophthalmus rhombus Glattbutt

Scyliorhinus canicula Kleingefleckter Katzenhai

Solea solea Seezunge

Sprattus sprattus Sprotte

Squalus acanthias Dornhai

Syngnathus acus Große Seenadel

Syngnathus rostellatus Kleine Seenadel

Syngnathus typhle Grasnadel

Taurulus bubalis Seebull

Trachinus draco Großes Petermännchen

Trachurus trachurus Holzmakrele (=Stöcker)

Zeus faber Heringskönig (=Petersfisch)

37 38 35 39 29

CLUSTER

Anzahl Arten
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fluviatilis or smelt Osmerus eperlanus, and 
coastal species such as three-spined stickleback 
Gasterosteus aculeatus, flounder Platichthys fle-
sus or gobies of the genus Pomatoschistus or 
species dependent on coastal habitats 
(seagrass meadows) such as the Nilsson's pipe-
fish Syngnathus rostellatus appeared as ex-
pected in the coastal clusters. These species 
were absent in the areas away from the coast 
(areas 9-13). On the other hand, hake Merluc-
cius merluccius and spurdog shark Squalus 
acanthias were caught only in the offshore areas 
(table 7). 

The composition of fish species between the ar-
eas appears to differ in terms of individual, rare 
species, while there are major similarities in the 
more common, characteristic species (Table 
10). 

Between 1982 and 2002, EHRICH et al (2006) 
identified 104 species of fish in the North Sea, 
and KLOPPMANN et al (2003) found 39 species at 
a much lower recording effort and a shorter re-
cording period. Also in all areas, the typical and 
characteristic species of both the pelagic and de-
mersal components of the fish communities un-
der consideration were represented. The overall 
diversity and characteristics can be considered 
as average in all areas.Legacy impacts 

The southern North Sea has been intensively 
used for centuries. Fisheries are probably the 
most damaging to the natural habitat and the fish 
community. Nutrient pollution can also affect the 
natural habitat. In addition, fish are subject to 
other direct or indirect human influences such as 
shipping traffic, pollutants, sand and gravel ex-
traction. However, these indirect influences and 
their effects on the fish fauna are difficult to 
prove. In principle, it is not possible to reliably 
separate the relative effects of individual anthro-
pogenic factors on the fish community and their 
interactions with natural biotic (predators, prey, 
competitors, reproduction) and abiotic (hydrog-
raphy, meteorology, sediment dynamics) param-
eters of the German EEZ. However, due to the 
removal of target species and by-catch and the 
impact on the seabed in the case of bottom fish-
ing methods, fishing is considered to be the most 

effective source of pollution for the fish commu-
nity. There is no assessment of stocks on a 
smaller spatial scale such as the German Bight. 
Consequently, the assessment of this criterion 
cannot be carried out at area level, but only for 
the whole North Sea. 

Of the 107 species considered established in the 
North Sea, 21 are fished commercially (THIEL et 
al. 2013). The assessment of the impact of fish-
ing is based on the "Fisheries overview - Greater 
North Sea Ecoregion" of the International Coun-
cil for the Exploration of the Sea (ICES 2018a). 
Fisheries have two main effects on the ecosys-
tem: the disturbance or destruction of benthic 
habitats by bottom-set nets and the taking of tar-
get species and by-catch species. The latter of-
ten include protected, endangered or threatened 
species, including not only fish but also birds and 
mammals (ICES 2018b). Some 6600 fishing ves-
sels from 9 nations fish in the North Sea. The 
largest quantities were landed in the early 1970s 
and catches have been declining since then. 
However, a reduction in fishing effort has only 
been observed since 2003. 

The intensity of bottom trawling is concentrated 
in the southern North Sea and is also by far the 
predominant form of fishing in the German EEZ 
(ICES 2018a). Flatfish trawling in the German 
EEZ target plaice and sole, using not only heavy 
bottom gears but also relatively small meshes, 
as a result of which by-catch rates of small fish 
and other marine organisms can be very high. 

Commercial fisheries and the size of spawning 
stocks are assessed against Maximum Sustain-
able Yield (MSY), taking into account the precau-
tionary approach. A total of 119 stocks have 
been considered in terms of fishing intensity, 43 
of which have been scientifically assessed (Fig-
ure 32). Of the 43 stocks assessed, 25 are man-
aged sustainably. 38 of the 119 stocks have 
been assessed in terms of their reproductive ca-
pacity (spawning biomass), with 29 stocks being 
able to use their full reproductive capacity (Fig-
ure 32). 
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The biomass share of the total catch (5,350,000 
t in 2017) which is managed with excessive fish-
ing intensity outweighs the share of sustainably 
caught and unevaluated fish stocks in the North 
Sea (Figure 32). Fish from stocks whose repro-
ductive capacity is above the reference value ac-
count for the majority of the biomass share in the 
catch (3,709,000 t, Figure 32). 

 

Figure 32: Summary of the status of fish stocks in the 
North Sea in 2017, focusing on fishing intensity and 
reproductive capacity. On the left: Fishing intensity in-
dicates the number of stocks (top) and the biomass 
share of the catch (bottom; in 1,000 tonnes) that is 
below (green) or above (red) the reference level (fish-
ing intensity for sustainable yield, FMSY). Right: Re-
productive capacity indicates the number of stocks 
(top) and the biomass share of the catch (bottom) that 
is above (green) or below (red) the reference level -
(spawning biomass, MSY Btrigger). Grey indicates 
the number or biomass share of the catch of stocks 
for which no reference points have been defined and 
for which no stock assessment is therefore possible. 
A total of 119 stocks were considered, which together 
provided 5,350,000 tonnes of catch. Amended ac-
cording to ICES 2018a.  

Overall fishing mortality of demersal and pelagic 
fish has decreased significantly since the late 
1990s and for most of these stocks spawning bi-
omass has been increasing since 2000 and is 
now above or close to individually defined refer-
ence points. Nevertheless, fishing mortality rates 
for many stocks are also above the established 

reference levels, e.g. for cod Gadus morhua, 
whiting Merlangius merlangus or mackerel 
Scomber scombrus. Moreover, for the vast ma-
jority of the stocks exploited, no reference levels 
are defined, which makes it impossible to carry 
out scientific stock assessments. 

Alongside fisheries, eutrophication is one of the 
greatest ecological problems for the marine en-
vironment in the North Sea (BMU 2018). Despite 
reduced nutrient inputs and lower nutrient con-
centrations, the southern North Sea is subject to 
a high eutrophication load in the period 2006 - 
2014. Nitrates and phosphates are mainly dis-
charged via rivers, resulting in a pronounced gra-
dient of nutrient concentrations from the coast to 
the open sea (BROCKMANN et al. 2017). Major di-
rect effects of eutrophication are increased chlo-
rophyll-a concentrations, reduced visibility 
depths, local decline in seagrass areas and veg-
etation density with associated mass reproduc-
tion of green algae. Above all, the seagrass 
meadows of the Wadden Sea perform an im-
portant protective function for the fish spawn and 
provide a protection and feeding area for numer-
ous young fish between the stalks. With the in-
creasing decline of the seagrass beds due to eu-
trophication, there are fewer retreat areas and 
potentially higher predation rates. The indirect 
effects of nutrient enrichment, such as oxygen 
deficiency and a changed species composition 
of macrozoobenthos, may also have an impact 
on the fish fauna. For many species, the survival 
and development of fish eggs and larvae de-
pends on oxygen concentration (SERIGSTAD 

1987). Depending on how much oxygen is 
needed, lack of oxygen can lead to the death of 
the fish spawn and larvae. In addition, the altered 
species composition of benthic organisms can 
also affect the biodiversity of the fish community, 
especially that of food specialists. 

Due to the fact that, according to ICES, the 
abundance of fish species in the North Sea has 
not decreased for 40 years (number of species 
per 300 hauls; catch data from the International 
Bottom Trawl Survey, IBTS), and that the 
commercially exploited stocks are also subject to 
strong natural fluctuations, the biota of the fish 
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fauna in the German EEZ was assessed as 
average. This assessment is supported by a 
summary of fishery indicators and the ecosystem 
effects of bottom fishing (WATLING & NORSE 

1998, Hiddink ET al. 2006). 

2.6.3.1 Significance of the areas for fish 

The overriding criterion for the importance of the 
areas for fish is the relation to the life cycle, 
within which different stations are associated 
with stadium-specific habitat requirements -
through more or less extensive migrations be-
tween them. The overview of species records by 
area did not show any particular significance of 
a specific area for the constant, common char-
acter species (Table 10). However, there is a 
tendency for areas closer to the coast to be 
home to more species. Although this could be an 
artefact of the different numbers of wood, an 
overlap between the habitat of inshore fish spe-
cies and existing and future wind farm sites is -
quite plausible in view of the mobile lifestyle and 
life cycle of most species. The higher proportion 
of species with an affinity for the coast in the ar-
eas close to the coast could therefore be an in-
dication that areas EN1 to EN3, area EN4 and 
area EN5 are more important for fish with an af-
finity for the coast, such as butterfish, smelt and 
pipefish, than the areas farther away from the 
coast. These areas also lie along the migratory 
route of herring spawning along the east coast of 
the UK in autumn and winter. The larvae first 
reach the near-coastal nursery areas with the 
counterclockwise residual current of the North 
Sea (DICKEY-COLLAS et al. 2009), from where 
they recruit as one- or two-year-old fish, also 
along the coast, to the adult population. Plaice 
spawning in the central North Sea migrate to 
their nursery areas along the coast (BOLLE et al. 
2009), crossing all the areas under consideration 
here, which may thus be significant as transit ar-
eas for one of the most common fish species in 
the North Sea. The fact that spiny dogfish have 
only been caught in areas EN9 to EN13 may not 
yet be sufficient to establish a special importance 
of these areas for this species, as spiny dogfish 
are also found along the coast. In areas EN6 to 
EN8, slightly higher percentages of endangered, 

critically endangered, vulnerable and endan-
gered species were found than in other areas, 
which were also above the Red List average. For 
these species, this area could be of greater im-
portance than other areas where evidence is 
lacking. 

2.7 Marine mammals  

Three species of marine mammals regularly oc-
cur in the German North Sea EEZ: Harbour por-
poises (Phocoena phocoena), grey seals (Hali-
choerus grypus) and seals (Phoca vitulina). All 
three species are characterised by high mobility. 
Migrations (especially in search of food) are not 
limited to the EEZ, but also include the territorial 
sea and large areas of the North Sea across bor-
ders. 

Both seal species have their resting and whelp-
ing places on islands and sandbanks in the 
coastal waters. To search for food, they under-
take extensive hikes in the open sea from the 
moorings. Due to the high mobility of the marine 
mammals and the use of very extensive areas, it 
is necessary to consider the occurrence not only 
in the German EEZ, but in the entire area of the 
southern North Sea. 

Occasionally, other marine mammals are also 
observed in the German North Sea EEZ, such as 
white-sided dolphins (Lagenorhynchus acutus), 
white-beaked dolphins (Lagenorhynchus al-
birostris), bottlenose dolphins (Tursiops trunca-
tus) and minke whales (Balaenoptera 
acutorostrata). 

Marine mammals are among the TOP predators 
of the marine food chains. They are therefore de-
pendent on the lower components of the marine 
food chains: On the one hand from their direct 
food organisms (fish and zooplankton) and on 
the other hand indirectly from phytoplankton. As 
consumers at the top of the marine food chains, 
marine mammals also influence the occurrence 
of food organisms. 

2.7.1 Data availability 

The occurrence of harbour porpoises in the 
North Sea and in particular in German waters 
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has been extensively studied over the last 25 
years. 

The most important of these are the three so-
called SCANS (Small Cetacean Abundance in 
the North Sea and adjacent waters) studies, 
which cover the entire North Sea, Skagerrak, 
Kattegat, Western Baltic/Beltsea, Celtic Sea, 
and other parts of the North East Atlantic. 

The German waters currently belong to the ar-
eas of the North Sea which have been system-
atically and very intensively investigated for the 
presence of marine mammals since 2000. Most 
of the data is provided by the investigations car-
ried out as part of environmental impact studies 
and construction and operational monitoring for 
offshore wind farms. In addition, studies for mon-
itoring nature conservation areas are regularly 
carried out on behalf of BfN. Finally, data are 
also collected within the framework of research 
projects that investigate specific issues. 

Data availability can currently be described as 
very good for the areas EN1 to EN13 in the Ger-
man EEZ. Data are also systematically quality-
assured and used for studies, so that the current 
state of knowledge on the occurrence of marine 
mammals in German waters can be classified as 
good. 

The current findings relate to different spatial lev-
els:  

• the whole North Sea and adjacent waters: 
Studies carried out under SCANS I, II and III 
in 1994, 2005 and 2016, 

• Research projects in the German EEZ and 
in coastal waters (including MINOS,  
MINOSplus (2002 - 2006) and StUKplus 
(2008 - 2012)), 

• Investigations into compliance with the 
requirements of the UVPG within the scope 
of licensing and planning approval 
procedures of the BSH and from the 
construction and operational monitoring of 
offshore wind farms since 2001 and 
continuously,  

• Monitoring of the nature conservation areas 
on behalf of the BfN since 2008 and 
continuously. 

For the German EEZ area, the most comprehen-
sive data are collected in the context of environ-
mental impact studies and in the context of con-
struction and operational monitoring of offshore 
wind farms. Marine mammals are recorded from 
aircraft. With the introduction of the StUK4, the 
airborne acquisition is carried out with the help 
of high-resolution digital photo and video tech-
nology. 

In addition, since 2009, acoustic data on the hab-
itat use by harbour porpoises have been contin-
uously collected using underwater measurement 
systems such as C-PODs. Since 2009, opera-
tors of offshore wind farms have been maintain-
ing a network of CPOD stations in the German 
EEZ. The station network provides the most 
comprehensive and valuable data on harbour 
porpoise habitat use in the areas of the German 
North Sea EEZ to date. 

Information on the occurrence of marine mam-
mals is also provided by observations within the 
framework of the ship-based recording of resting 
and seabirds according to StUK. 

Current findings are obtained from the monitor-
ing of offshore projects in priority areas EN1, N2 
and EN3 (investigation cluster North of Borkum), 
in priority area EN4 (investigation cluster North 
of Helgoland), as well as from individual projects 
in priority areas EN5 and EN6 to EN8 and partly 
EN9. The results from the construction and op-
erational monitoring of offshore wind farms thus 
provide extensive spatially and temporally high-
resolution data on the occurrence of marine 
mammals. 

The priority areas EN10 to EN13 are on the pe-
riphery of the investigations for offshore wind 
farms and the investigation of nature conserva-
tion areas. Data availability for the priority areas 
EN14 to EN19 consists exclusively of the results 
of research projects and individual surveys for 
the "Dogger Bank" nature conservation area. 
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The large-scale distribution and abundance in 
the German EEZ is surveyed as part of the mon-
itoring of Natura 2000 sites on behalf of BfN 
(monitoring reports on behalf of BfN 2008, 2009, 
2011, 2012, 2013, 2016). 

2.7.2 Spatial distribution and temporal 
variability 

The high mobility of marine mammals depending 
on specific conditions of the marine environment 
leads to a high spatial and temporal variability of 
their occurrence. Both the distribution and abun-
dance of the animals vary over the course of the 
seasons. In order to be able to draw conclusions 
about seasonal distribution patterns and the use 
of areas as well as the effects of seasonal and 
interannual variability, large-scale long-term 
studies are particularly necessary. 

2.7.2.1 Harbour porpoises 

The harbour porpoise (Phocoena phocoena) is 
the most common and widespread cetacean 
species in the temperate waters of the North At-
lantic and North Pacific and in some marginal 
seas such as the North Sea (EVANS, 2020). Due 
to its hunting and diving behaviour, the distribu-
tion of harbour porpoise is limited to continental 
shelf seas with water depths predominantly be-
tween 20 m and 200 m (READ 1999, EVANS, 
2020). The animals are extremely mobile and 
can cover long distances in a short time. Satellite 
telemetry has shown that harbour porpoises can 
travel up to 58 km in one day. The marked ani-
mals have behaved very individually in their mi-
gration. Between the individually selected stag-
ing points, the migrations ranged from a few 
hours to a few days (READ & WESTGATE 1997). 

In the North Sea, the harbour porpoise is the 
most widespread species of cetacean. In gen-
eral, harbour porpoises occurring in German and 
neighbouring waters of the southern North Sea 
are assigned to a single population, the popula-
tion of the North Sea including the Skagerrak, 
northern Kattegat and eastern part of the English 
Channel (ASCOBANS 2005, EVANS 2020). 

The best overview of the occurrence of harbour 
porpoises throughout the North Sea is provided 

by the large-scale surveys of small cetaceans in 
northern European waters in 1994 and 2005, 
which were carried out as part of the SCANS sur-
veys (HAMMOND et al. 2002, HAMMOND & Mac-
leod 2006, Hammond ET al. 2017). The large-
scale SCANS surveys make it possible to esti-
mate stock size and population trends in the en-
tire area of the North Sea, which is part of the 
habitat of highly mobile animals, without the 
need for detailed mapping of marine mammals 
in sub-areas (seasonal, regional, small-scale). 
The abundance of harbour porpoises in the 
North Sea in 1994 was estimated at 341,366 an-
imals on the basis of the SCANS I survey. In 
2005, a larger area was covered by the SCANS 
II survey and, as a result, a larger number of 
385,617 animals was estimated. However, the 
abundance calculated on an area of the same 
size as in 1994 was approximately 335,000 ani-
mals. The most recent survey in 2016 showed 
an average abundance of 345,373 (minimum 
abundance 246,526, maximum abundance 
495,752) animals in the North Sea. As part of the 
statistical evaluation of the data from SCANS-III, 
the data from SCANS I and II were recalculated. 
The results of SCANS I, II and III do not indicate 
a decreasing trend in harbour porpoise abun-
dance between 1994, 2005 and 2016 (HAMMOND 

et al., 2017). However, the regional distribution 
in 2005 and 2016 differs from the distribution in 
1994 in that more animals were counted in the 
southwest than in the northwest in 2005 
(LIFE04NAT/GB/000245, Final Report, 2006) 
and in 2016 high abundances were recorded 
throughout the English Channel. The results of 
the latest SCANS survey (SCANS III) can be 
summarised as follows: The calculated abun-
dance of harbour porpoise in the North Sea in 
2016 is 345,000 (CV = 0.18) animals, compara-
ble to the abundance in 2005 (355) and 1994 
(289,000 (CV = 0.14) animals) (HAMMOND et al. 
2017). 

The abundance calculated in SCANS I, II and III 
is also comparable with the statistical value of 
361,000 (CV 0.20) from the modelling of the data 
from 2005 to 2013 inclusive in a study (GILLES et 
al. 2016). The study by GILLES ET al (2016) pro-
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vides a very good overview of the seasonal dis-
tribution patterns of harbour porpoises in the 
North Sea. Data from the UK, Belgium, the Neth-
erlands, Germany and Denmark for the years 
2005 to 2013 inclusive were considered together 
in the study. Data from large-scale and cross-
border visual surveys, such as those collected in 
the SCANS-II and Dogger Bank projects, as well 
as extensive data from smaller-scale national 
surveys (monitoring, EIS) were validated and 
seasonal and habitat-specific distribution pat-
terns were projected (GILLES et al. 2016). The re-
sults of the habitat modelling were verified and 
confirmed in the course of the study using data 
from acoustic surveys. This study is one of the 
first to take into account dynamic hydrographic 
variables such as surface temperature, salinity 
and chlorophyll as well as food availability, espe-
cially of sandeels. The food availability was mod-
elled by the distance of the animals to known 
sandeel habitats in the North Sea. The habitat 
modelling showed significantly high densities in 
the area west of Dogger Bank, especially in 
spring and summer. The study concludes that 
the distribution patterns of harbour porpoises in 
the North Sea indicate the high spatial and tem-
poral variability of hydrographic conditions, 
frontal formation and associated food availability 
(GILLES et al. 2016). 

 

Fig. 35. Occurrence of harbour porpoises in the North 
Sea in spring (March to May inclusive): The figure 
above shows the averaged modelled density. The two 
figures below show the confidence intervals (Gilles et 
al., 2016). 

 

Fig. 36. Occurrence of harbour porpoises in the North 
Sea during the summer months (June to August in-
clusive): The figure above shows the averaged mod-
elled density. The two figures below show the confi-
dence intervals (Gilles et al., 2016). 

The results of the habitat modelling are shown in 
Figures 35 and 36. The projected mean harbour 
porpoise density varies spatially and seasonally 
in the area under consideration (Gilles et al., 
2016). 

Occurrence of harbour porpoises in the German 
North Sea 

The German EEZ belongs to the North Sea har-
bour porpoise habitat. The northeastern part of 
the German EEZ is part of a larger contiguous 
area with high harbour porpoise sighting rates 
(REID et al. 2003, GILLES et al., 2016). In compar-
ison, the remaining areas of the German EEZ 
have lower sighting rates. 

Especially in the summer months, the area of the 
coastal waters and the German EEZ off the 
North Frisian Islands, especially north of Amrum 
and near the Danish border, is intensively used 
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by harbour porpoises (SIEBERT et al. 2006). In 
addition, the occurrence of mother-calf pairs is 
always confirmed there during the summer 
months (SONNTAG et al, 1999). 

The large-scale studies on the distribution and 
abundance of harbour porpoises and other ma-
rine mammals carried out as part of the MINOS 
and MINOSplus projects from 2002 to 2006 
(SCHEIDAT et al. 2004, GILLES et al. 2006) pro-
vide an overview of the occurrence in German 
waters of the North Sea. Based on the results of 
the MINOS surveys (SCHEIDAT et al. 2004), the 
abundance of harbour porpoises in German wa-
ters of the North Sea was estimated at 34,381 
animals in 2002 and 39,115 animals in 2003. In 
addition to the pronounced temporal variability, a 
strong spatial variability was also observed. The 
seasonal analysis of the data showed that up to 
51,551 animals may have been temporarily pre-
sent in the German North Sea EEZ, for example 
in May/June 2006 (GILLES et al. 2006). Since 
2008, the abundance of harbour porpoises has 
been determined as part of the monitoring of 
Natura 2000 sites. Although the abundance var-
ies from year to year, it remains at high levels, 
especially in the summer and spring months. In 
May 2012, the highest abundance recorded to 
date in the German North Sea was 68,739 ani-
mals. 

The recording of harbour porpoises from 2013 
onwards will cause fluctuations in the population 
in the EEZ with a high incidence in the nature 
conservation areas. In particular, the occurrence 
in the "Borkum Reef Ground" nature conserva-
tion area has been confirmed. The occurrence of 
harbour porpoises in the German North Sea EEZ 
can be categorised on the basis of habitat mod-
elling of data from 2006 to 2013 inclusive on the 
continuous habitat of harbour porpoises in the 
North Sea (Gilles et al., 2016). 

The distribution of harbour porpoises in the Ger-
man North Sea EEZ based on current data for 
the years 2012 to 2018 inclusive from monitoring 
of the nature conservation areas and from re-
search projects also confirms known patterns 
with higher occurrences in the nature conserva-
tion areas and in the harbour porpoise reserve 

and a rather low occurrence in the areas 
east/southeast of the "Sylt Outer Reef - Eastern 
Bight" nature conservation area and north/north-
west of the "Borkum Riff Ground" nature conser-
vation area (Fig. 37 from Gilles et al., 2019). 

 

Fig. 37. occurrence of harbour porpoises in the Ger-
man North Sea EEZ based on data from monitoring 
of the nature conservation areas and from research 
projects from 2012 to 2018 inclusive (Gilles et al., 
2019) 



106 Description and assessment of the state of the environment 

 

Occurrence in nature conservation areas 

Based on the results of the MINOS and EMSON9 
surveys, three areas of particular importance for 
harbour porpoises were defined in the German 
EEZ. These were notified to the EU as offshore 
protected areas under the Habitats Directive and 
in November 2007 were recognised by the EU 
as Sites of Community Importance (SCI): Dog-
ger Bank (DE 1003-301), Borkum Reef Ground 
(DE 2104-301) and in particular Sylt Outer Reef 
(DE 1209-301). Since 2017, the three FFH areas 
in the German North Sea EEZ have been 
granted nature conservation area status:Regula-
tion on the designation of the "Borkum Reef 
Ground" nature conservation area (NSGBRgV), 
Federal Law Gazette I, I p. 3395 of 22 Septem-
ber 2017,Regulation on the designation of the 
"Dogger Bank" nature conservation area 
(NSGDgbV), Federal Law Gazette I, I p. 3400 of 
22 September 2017,Regulation on the designa-
tion of the "Sylt Outer Reef - Eastern German 
Bight" nature conservation area (NSGSylV), 
Federal Law Gazette I, I p. 3423 of 22 Septem-
ber 2017. 

The BfN has published an up-to-date description 
of the occurrence of harbour porpoises in the na-
ture conservation areas, taking into account cur-
rent knowledge (BfN, 2017). 

The "Sylt Outer Reef - Eastern German Bight" 
nature conservation area is the main distribution 
area for harbour porpoises in the EEZ. The high-
est densities are often found here in the summer 
months. The "Sylt Outer Reef - Eastern German 
Bight" nature conservation area has the function 
of a nursery area. In the period from 1 May to the 
end of August, mother-calf pairs are frequently 
recorded in the "Sylt Outer Reef - Eastern Ger-
man Bight" nature conservation area. 

The "Borkum Reef Ground" nature conservation 
area is of great importance for harbour porpoises 
in spring and partly in the first summer months. 

                                                
9 Survey of marine mammals and seabirds in the German 

EEZ of the North Sea and Baltic Sea

 

Significant densities are regularly recorded dur-
ing this period. 

The "Dogger Bank" nature conservation area 
has a lower occurrence compared to the other 
two nature conservation areas. In the Dogger 
Bank area, animals were recorded mainly during 
the summer months. Mother-calf pairs also occur 
here. Their presence during the summer months 
also suggests the rearing function of this area. 

Results from the monitoring of Natura 2000 sites 
as well as from the monitoring of offshore wind 
farms have shown a high occurrence of harbour 
porpoises in conservation areas until 2013, es-
pecially in the area of the Sylt Outer Reef (GILLES 

ET AL., 2013, GILLES ET AL., 2019). However, cur-
rent findings from the monitoring of Natura 2000 
areas show a change in the populations in the 
German EEZ, which particularly affects the "Sylt 
Outer Reef - Eastern German Bight" nature con-
servation area (GILLES ET AL., 2019). 

Occurrence in the harbour porpoise r area in 
the German EEZ 

As part of the noise abatement concept for the 
North Sea (BMU, 2013), a main concentration 
area of harbour porpoises in the summer months 
of May to August inclusive was identified west of 
Sylt on the basis of data from the period 2005 to 
2010 inclusive. The main concentration area 
comprises the nature conservation area "Sylt 
Outer Reef – Eastern German Bight and areas 
to the west and northwest of it. 

Figure 38 shows the main concentration area of 
harbour porpoises in the German EEZ identified 
in the BMU's noise abatement concept (2013). 
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Figure 38: Raster representation of the distribution of 
harbour porpoises in the German North Sea and 
sightings of mother-calf pairs (Gilles, unpublished, 
cited in BMU, 2013). 

The main area of concentration is defined as a 
reservation area for harbour porpoises because 
of its particular importance for the conservation 
of the population. The special importance of the 
reservation is due to the regular occurrence of 
harbour porpoise mother-calf pairs within this 
area during the summer months. Depending on 
the weather, the nutrient-rich frontal system run-
ning west of the North Frisian coast extends in 
the area of the reservation and creates high-
quality habitats for marine predators. The distri-
bution patterns of harbour porpoises and in par-
ticular of mother-calf pairs within the reservation 
area vary between years depending on hydro-
graphic conditions and associated nutrient avail-
ability. The variability of occurrence within the 
reservation area may reflect the spatial and tem-
poral extent of the frontal system, as shown in 
Chapter 3.2.5 (Fronts). 

Occurrence in priority areas EN1, EN2, and 
EN3 

Information on the occurrence of marine mam-
mals in the EN1, EN2 and EN-3 priority areas for 
the period 2008 to 2012 is provided by the inves-
tigations carried out during the third year of the 
investigation and the construction and opera-
tional monitoring of the "alpha ventus" project. 
For this purpose, extensive airborne surveys of 
marine mammals according to the StUK were 
carried out in the entire area of the German EEZ 

between the traffic separation areas TGB and 
GBWA, in which the project area is also located. 
In parallel to the visual surveys, acoustic surveys 
of harbour porpoises were also carried out using 
acoustic underwater detectors (ROSE et al. 
2014). 

In the period 2009-2012, additional surveys of 
marine mammals were conducted for the "alpha 
ventus" test site as part of the accompanying 
ecological research (StUKplus project). The 
study area of the airborne surveys covered a 
large area of the plan area. Here, too, the focus 
of ecological research was on recording the ef-
fects of the noise-intensive pile driving and on re-
cording possible behavioural reactions of har-
bour porpoises to the wind turbines in operation. 
The highest densities were always found to the 
west of areas EN2 and EN3 in the "Borkum Reef 
Ground" nature conservation area. The highest 
density in 2010 was 2.58 ind./km2 and was rec-
orded in summer (GILLES et al. 2014). 

Since 2013 and on an ongoing basis, large-scale 
so-called cluster studies have been carried out 
as per the BSH standard for investigating the im-
pact of offshore wind turbines on the marine en-
vironment (StUK4) in the area north of the East 
Frisian islands. The entire EN1, EN2 and EN3 
areas are included in the large area under review 
of the cluster North of Borkum, in which nine 
wind farms have been erected between 2009 
and 2018 and six of which are already in regular 
operation. This provides up-to-date data on the 
occurrence of harbour porpoises and on possi-
ble impacts from construction and operation 
phases of the wind farms already implemented 
in the entire area north of Borkum. 

Findings from the construction and operational 
monitoring of the "alpha ventus" test site in the 
years 2010 to 2013 inclusive, from the accompa-
nying research for the "alpha ventus" test site, 
and from the monitoring of the Natura 2000 sites 
indicate intensive use of the environment by har-
bour porpoises. The highest densities were al-
ways found to the west of the project area in the 
"Borkum Reef Ground" nature conservation 
area. The highest density in 2010 was 2.58 
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ind./km2 and was recorded in summer (GILLES ET 

AL., 2014, ROSE ET AL., 2014). 

The results of the cluster studies "North of 
Borkum" have shown a change in the occur-
rence of harbour porpoises since 2014, with a 
tendency towards lower densities (Krumpel et 
al., 2017, Krumpel et al., 2018, Krumpel et al., 
2019). The results of the cluster studies north of 
the traffic separation areas, north of Helgoland 
and north of Amrumbank also indicate a trend to-
wards lower harbour porpoise densities since 
2013. The results of the cluster studies "North of 
Borkum" thus fit into the overall picture of 
changes in the occurrence of harbour porpoises 
in the German North Sea EEZ and in the south-
ern North Sea. Compared to the occurrence of 
harbour porpoises in other areas of the German 
North Sea EEZ, however, the changes are small-
est in the area north of Borkum. The entire area 
north of Borkum with the "Borkum Reef Ground" 
nature conservation area and the three areas for 
offshore wind energy utilisation N-1, N-2 and N-
3 also show a relatively high and stable occur-
rence of harbour porpoises in the years 2013 to 
2018. 

The data from the acoustic survey of harbour 
porpoises in the "Northern Borkum" cluster stud-
ies also show continuous use of the area by har-
bour porpoises, which is also more intensive in 
spring and summer. The results from visual and 
acoustic surveys of the cluster studies also con-
firm a higher abundance and use by harbour por-
poises in the western part of the study area, in 
particular the FFH area "Borkum Reef Ground". 
The abundance of harbour porpoises and habitat 
use decreases in the area north of Borkum to-
wards the east, with occasional high densities 
being found in various sub-areas. Distribution 
patterns seem to be related to food availability 
(KRUMPEL ET AL., 2017, KRUMPEL ET AL., 2018, 
KRUMPEL ET AL., 2019, GILLES ET AL., 2019). 

Within the framework of the large-scale survey 
of 2016, SCANS III showed a further shift of the 
stock from the southeastern area of the North 
Sea more towards the south-western area in the 
direction of the English Channel (HAMMOND ET 

AL., 2017). A first evaluation of research data and 

data from the national monitoring of protected ar-
eas also indicates a shift in the stock, with the 
authors considering several factors as possible 
reasons for the observed change (GILLES ET AL., 
2019). The results of visual and acoustic surveys 
also confirm that there is still a higher abundance 
and use by harbour porpoises in the western part 
of the study area, in particular the Borkum Reef 
Ground Habitat Area. The abundance and use 
seem to decrease towards the east. 

Occurrence in the EN4 reservation area and 
the EN13 priority area 

The EN4 reservation area is located in the study 
area C_South of the monitoring of Natura 2000 
sites. The findings from the monitoring on behalf 
of the Federal Agency for Nature Conservation 
(BfN) confirm lower densities in EN4 area com-
pared to area C_North of the monitoring, in 
which area N-5 is located. In contrast to the low 
occurrence of harbour porpoises in the monitor-
ing area C_South, the monitoring area C_North 
with sub-area I of the "Sylt Outer Reef - Eastern 
German Bight" nature conservation area shows 
high seasonal densities in late spring and sum-
mer. In summer 2009, for example, an average 
density of 0.58 ind./km2 was recorded in the in-
direct vicinity of area N-4, while in sub-area I of 
the "Sylt Outer Reef – Eastern German Bight" 
nature conservation area the average density of 
1.64 ind./km2 was almost three times as high (in-
cluding the monitoring report on marine mam-
mals by BfN , 2009-2010). The differences in 
mean density and abundance were also con-
firmed during the surveys from 2012 onwards. 

In May 2012 in particular, the mean density in the 
area EN4 of only 0.50 ind./km2 was significantly 
lower than in the study area C-North or in sub-
area I of the protected area "Sylt Outer Reef - 
Eastern German Bight" with 2.89 ind./km2 (mon-
itoring report of BfN - Marine Mammals, 2011-
2012). 

In the course of the investigations of the cluster 
"North of Helgoland" for the three wind farms 
"Meerwind Süd/Ost" (Sea Wind South/East), 
"NordseeOst" (North Sea East), and "Am-
rumbank West", which are also located in the 
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EN4 area, it was shown that harbour porpoises 
use this area evenly and continuously, inde-
pendent of the construction and operation of the 
wind farms. While the acoustic survey using 
CPODs shows a weak positive trend at some 
long-term stations, the investigations using digi-
tal recording show a rather lower occurrence in 
the wind farm sites than in areas outside the 
wind farms (IBL, BIOCONSULT-SH, IFAÖ, 2017, 
2018). 

On the basis of the new findings, areas EN4 and 
EN13 as well as part of area EN11 (near the na-
ture conservation area) are of medium, and in 
summer even high, importance for harbour por-
poises and are part of the main area of identified 
concentration of harbour porpoises in the Ger-
man North Sea (BMU, 2013). 

Occurrence in reservation area EN5 

The sub-areas of the EN5 reservation area are 
regularly used by harbour porpoises for crossing 
and staying as well as for feeding and breeding. 
All studies in the area of cluster 5 from research 
projects such as MINOS, MINOSplus and 
SCANS surveys, from EISs and monitoring for 
offshore wind farm projects, and from monitoring 
of Natura 2000 sites always confirm a high calf 
population in the summer months. Due to the 
high proportion of sighted calves, the waters to 
the west of Sylt are considered to be the breed-
ing grounds for harbour porpoises. The N-5 area 
is therefore part of a large area used as a feeding 
and breeding ground for harbour porpoises. 

Current findings from the monitoring of Natura 
2000 sites on behalf of the BfN also confirm high 
seasonal densities in late spring and summer in 
the area of the sub-areas of the EN5 site. The 
EN5 area is located in area C_North of the study 
area for the Natura 2000 sites. In 2008, an aver-
age density of 2.28 ind./km² was determined for 
the study area C_North (Monitoring report of the 
BfN - Marine Mammals, 2008-2009). In summer 
2009, the density in the area C_North was only 
1.64 ind./ km2 (Monitoring report of BfN - Marine 
Mammals, 2009-2010). In June 2010 a density 
of 2.12 ind./ km2 was recorded again (Monitoring 
report of BfN - Marine Mammals, 2010-2011). 

These values were also confirmed by monitoring 
in the following years. The abundance for the 
study area C_North amounted to 23,163 animals 
in May 2012. This corresponds to an average 
density of 2.89 ind./km², which was significantly 
higher than in the adjoining study area C_South 
(Monitoring report of BfN - Marine Mammals, 
2011-2012, 2014-2015). 

Extensive information is also provided by the 
surveys that were initiated as part of the monitor-
ing for the wind farm projects "DanTysk", "Sand-
bank" and "Butendiek": Over the entire monitor-
ing period, harbour porpoises were sighted in the 
"DanTysk/Sandbank" study area, - western area 
of the EN5 area, with a total of 1,702 animals 
recorded in 2011, for example. The highest oc-
currence was mainly observed in summer. The 
average density in the summer months was 3.8 
individuals per km² and the proportion of calves 
varied between 10 and 25%. The highest calf 
percentages were observed in the months of 
June, July and August (BIOCONSULT SH 2012a). 

In the "Butendiek" study area immediately to the 
east, it was found that from September to March, 
harbour porpoise numbers remained low and did 
not increase until the end of April. High densities, 
on the other hand, were observed in the summer 
months. The highest density of 5.9 individuals 
per km² was recorded in June. The calculated 
mean density in summer was 2.2 ind./ km² and 
was thus in the range of the densities determined 
during the BfN monitoring (BIOCONSULT SH 
2012b). Within the scope of the high-frequency 
investigations for both areas under review of the 
projects "DanTysk" and "Butendiek" described 
here, the high variability of occurrence between 
the individual investigation days in summer was 
striking. 

The data from the ongoing operational monitor-
ing of the "Butendiek" wind farm fit well into the 
long-term data series from this area of the Ger-
man Bight and show that in the last three to five 
years - including the construction of the "Butend-
iek" wind farm - interannual fluctuations in the 
abundance of harbour porpoises have occurred 
throughout the study area. However, a clear 
trend is not discernible after a slight decrease in 
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harbour porpoise numbers was observed be-
tween the first years of the baseline survey 
(2001-2003) and the 3rd year of the baseline sur-
vey (2011). This observation is supported by lit-
erature data and indicates a longer-term sum-
mer population shift of harbour porpoises be-
tween 2003 and 2013 from coastal areas of the 
eastern North Sea towards the west. However, 
as this decrease started well before construction 
began, the construction and operation of the 
wind farm is not related to this. The continuous 
data from acoustic monitoring using C-PODs 
show the highest detection rates determined in 
late spring and early summer; in contrast to the 
other investigation methods, acoustic monitoring 
also revealed high detection rates at some sta-
tions in autumn. Trend analyses of the perma-
nent C-POD stations in thearea under review 
confirm the results from flight and ship surveys 
of the last years and shows a weak positive trend 
over the last five years. Overall, the data from all 
survey methods show that harbour porpoises 
are continuously present throughout Area 5 and 
their occurrence follows a relatively stable phe-
nological pattern over the years. On a small 
scale, however, there are considerable spatial 
and temporal fluctuations. Due to these fluctua-
tions, the increased immigration into the area 
from April/May and the occurrence of calves in 
combination with a high summer density, this 
area of the EEZ can still be regarded as an im-
portant feeding and reproduction area (BIOCON-

SULT SH 2018). 

Occurrence in the priority areas EN6, EN7, 
EN8, EN9, EN10, EN11 and EN12 

Up-to-date information on the occurrence of har-
bour porpoises in the German EEZ sub-area of 
the priority areas EN6 to EN10, EN12 and partly 
EN11 is provided by the operational monitoring 
for the projects "BARD Offshore I", "Veja Mate", 
"German Bight" as well as "EnBW Hohe See" 
and "Albatros". Higher densities occur mainly in 
spring and late summer, low densities mainly in 
autumn and early winter. The annual average 
absolute frequencies in the years 2008 to 2013 
with values between 0.34 individuals/km² and 
0.98 individuals/km² are slightly to significantly 

above the values determined in the years 2004-
2006. In the course of the year, average densi-
ties of 0.5 harbour porpoises/km² can be ex-
pected in this area of the German EEZ, with daily 
values generally varying between 0 and 2 indi-
viduals/km² depending on the season. The re-
sults of the acoustic monitoring carried out since 
2008 and to date confirm the occurrence. In ad-
dition, the results of the acoustic monitoring indi-
cate that high harbour porpoise activity also oc-
curs in the winter months. The proportion of 
calves recorded in the years 2008-2013 still does 
not suggest that the area is of particular im-
portance for the reproduction of the species. 
While the abundance of harbour porpoises was 
relatively stable in the years 2005 to 2012, it de-
creased in the following years. It is only from the 
end of 2016 onwards that a steady increase in 
the occurrence of harbour porpoises in the cen-
tral part of the German EEZ in the North Sea is 
becoming apparent again (final report on the 
construction phase of the OWP "BARD Offshore 
1", PGU 2014, Cluster Monitoring Cluster 6, Re-
port Phase I (01/15 - 03/16) for the OWP's 
"BARD Offshore I", "Veja Mate" and "German 
Bight", PGU 2017, environmental monitoring in 
the cluster "East of Austerngrund" Annual Report 
2016 - April 2015 - March 2016). 

Occurrence in the reservation areas EN14 to 

EN19 

The area of the reservation areas EN14 to EN18 
includes shipping route 10 and the southern area 
of the Duck's Bill. The reservation area EN19 co-
vers the northern part of the Duck's Bill. 

The entire area of the reservation areas EN14 to 
EN19 has not yet been investigated as 
intensively as the areas EN1 to EN13 described 
above. There are only individual surveys within 
the framework of the monitoring for the "Dogger 
Bank" nature conservation area, which also 
provide information on these areas (BfN, 2012, 
BfN 2014). As part of the monitoring of the 
Natura 2000 sites, an exceptionally high 
occurrence of harbour porpoises was recorded 
in May 2012 in this area of the German EEZ, 
which was even higher than in the area of the 
Natura 2000 site "Sylt Outer Reef" or area I of 
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the "Sylt Outer Reef – Eastern German Bight" 
nature conservation area. However, the 
observations in 2012 remained exceptional 
overall due to comparatively lower densities in 
the summer months in the nature conservation 
areas. Investigations carried out in 2009, 2013 
and 2015, as part of research projects, among 
other things, show that the EN19 area tends to 
be the peripheral area of the main distribution 
range of harbour porpoises from the west coast 
of the UK to Dogger Bank (Gilles et al. 2012, 
Geelhoed et al. 2014, Cucknell et al. 2017). 
The occurrence of harbour porpoises in the 
EN14 to EN19 reservation areas can be 
determined using habitat modelling based on 
data from 2006 to 2013 inclusive and from the 
contiguous habitat of harbour porpoises in the 
North Sea (Gilles et al., 2016). Taking into 
account all available data up to and including 
2013, the habitat modelling shows that the areas 
EN14 to EN18 are among the areas of the North 
Sea with lower harbour porpoise abundance. In 
contrast, EN19 is located at the edge of the large 
contiguous high-density harbour porpoise range 
east of the British Isles, which extends to Dogger 
Bank. 
The distribution of harbour porpoises in the Ger-
man North Sea EEZ based on current data for 
the years 2012 to 2018 inclusive from monitoring 
of the nature conservation areas and from re-
search projects also confirms a low occurrence 
in areas EN14 to EN18 inclusive and a compar-
atively higher occurrence in the "Dogger Bank" 
nature conservation area and in area EN19 
(Gilles et al., 2019). 

2.7.2.2 Seals and grey seals 

The common seal is the most widespread seal 
species in the North Atlantic and is found along 
the coastal regions throughout the North Sea. 
Throughout the Wadden Sea, regular aerial sur-
veys are carried out at the height of the change 
of coat in August. In 2005, 14,275 harbour seals 
were counted in the entire Wadden Sea (ABT et 
al. 2005). As there is always a part of the animals 
in the water and not counted, this is the minimum 
population. 

Suitable undisturbed moorings are crucial for the 
presence of seals. In the German North Sea, 
sandbanks in particular are used as resting 
places (Schwarz & Heidemann, 1994). Telemet-
ric studies show that adult harbour seals, in par-
ticular, rarely move more than 50 km away from 
their original moorings (TOLLIT et al. 1998). On 
feeding trips, the radius of action is usually 
around 50 to 70 km from the resting places to the 
hunting grounds (e.g., THOMPSON & MILLER 
1990) although in the Wadden Sea area it can 
be 100 km (ORTHMANN 2000). 

Censuses of grey seals at the time of hair 
change have so far only been carried out occa-
sionally in the German North Sea. In 2005, 303 
grey seals were counted in Schleswig-Holstein 
at the time of moulting. For Lower Saxony, 100 
animals are estimated (AK SEEHUNDE 2005). 
These figures are only a snapshot. 

Strong seasonal fluctuations are reported (ABT 
et al. 2002, ABT 2004). The numbers observed 
in German waters must be seen in a broader ge-
ographical context, as grey seals sometimes mi-
grate very far between different resting places 
throughout the North Sea region (MCCONNELL et 
al. 1999). The grey seals observed in the resting 
places in coastal waters probably have their 
feeding grounds partly in the EEZ. 

The compilation of the BfN data sources con-
firms the already known picture of the occur-
rence of harbour seals and grey seals along the 
German coast in the North Sea (BfN, 2020a). 

  



112 Description and assessment of the state of the environment 

 

2.7.3 Status assessment of the protected 
asset marine mammal 

The harbour porpoise is the key species in the 
German waters of the North Sea that is used in 
the BMU's noise abatement concept (2013) to 
assess the potential impacts of impulsive noise 
inputs. Furthermore, within the framework of the 
implementation of the MSFD, the harbour por-
poise is the indicator species for assessing cu-
mulative impacts of uses and, finally, for as-
sessing good environmental status in the 
OSPAR area. 

The population of harbour porpoises in the North 
Sea has decreased over the last centuries. The 
general situation of the harbour porpoise has al-
ready deteriorated in earlier times. In the North 
Sea, the population has declined mainly due to 
by-catch, pollution, noise, over-fishing and food 
restrictions (ASCOBANS 2005). However, there 
is a lack of concrete data to calculate or forecast 
trends. The best overview of the distribution of 
harbour porpoises in the North Sea can be ob-
tained from the "Atlas of the Cetacean Distribu-
tion in North-West European Waters" (REID et al. 
2003). However, when calculating abundance or 
population based on flights or exits, the authors 
point out that the occasional sighting of a large 
population (group) of animals within an area that 
is surveyed in a short period of time can lead to 
the assumption of unrealistically high relative 
densities (REID et al. 2003). The recognition of 
distribution patterns or the calculation of popula-
tions is made more difficult in particular by the 
high mobility of the animals. 

The population of harbour porpoises throughout 
the North Sea has not changed significantly 
since 1994, or significant differences between 
SCANS I, II and III data have not been found 
(HAMMOND & MACLEOD 2006, Hammond ET al. 
2017, Evans, 2020). 

The statistical evaluation of data from the large-
scale surveys carried out as part of research pro-
jects and, since 2008, as part of the monitoring 
of Natura 2000 sites on behalf of the Federal 
Agency for Nature Conservation (BfN) indicates 

a significant increase in harbour porpoise densi-
ties in the southern German North Sea between 
2002 and 2012. In the area of the Sylt Outer 
Reef, too, the trend analysis indicates stable 
stocks in the summer over the years 2002 to 
2012 (GILLES et al. 2013). The western area in 
particular shows a positive trend for spring and 
summer, while no clear trend can be detected in 
autumn. Harbour porpoise densities in the east-
ern area have remained largely constant over 
the years and significant differences between 
the hotspots in the west and lower density in the 
southeastern German Bight have been found. 

Current findings from the large-scale cluster 
studies of offshore wind farms do not provide any 
indication of a decreasing trend in the abun-
dance of harbour porpoise or of changes in sea-
sonal distribution patterns in the German North 
Sea EEZ from 2001 to the present. The multi-
annual data from the CPOD station network con-
firm a continuous use of the habitats by harbour 
porpoises. 

In general, there is still a north-south density gra-
dient of harbour porpoise occurrence from the 
North Frisian to the East Frisian area. 

However, a current assessment of the stock 
trend in German waters in the North Sea based 
on data from monitoring of nature conservation 
areas and research projects for the years 2012 
to 2018 has shown a stock shift. Declining 
trends were observed in the "Sylt Outer Reef - 
Eastern German Bight" and "Dogger Bank" 
nature conservation areas as well as in the 
central area of the German Bight. In contrast, a 
positive trend has emerged in the "Borkum Reef 
Ground" nature conservation area and in the 
EN1, EN2, and EN3 areas. The causes of stock 
relocation are not yet known and could be 
related both to the impacts of human activities 
and to the relocation of fish stocks (Gilles et al., 
2019). 

2.7.3.1 Significance of priority and reser-
vation areas wind energy for ma-
rine mammals 

According to the current state of knowledge, it 
can be assumed that the German EEZ is used 
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by harbour porpoises for traversing, staying and 
also as a food and area-specific breeding 
ground. On the basis of the available infor-
mation, it can be concluded that the EEZ is of 
medium to high importance for harbour por-
poises in certain areas. Habitat use varies in dif-
ferent areas of the EEZ. Marine mammals and, 
of course, harbour porpoises are highly mobile 
species that use large areas variably in search 
of food, depending on hydrographic conditions 
and food supply. It is therefore not very useful to 
consider the importance of individual sites such 
as the sites covered by the plan or individual 
wind farm sites. In the following, the importance 
of areas that belong to a natural area unit and 
that were additionally covered by intensive pro-
ject-related studies will be assessed separately. 

Priority areas EN1, EN2, and N3 

According to current knowledge, priority areas 
EN1 to EN3 are of medium to - seasonal in 
spring - high importance for harbour porpoises. 
The investigations carried out as part of the mon-
itoring of the Natura 2000 sites and as part of the 
monitoring for the offshore wind farm projects al-
ways confirm a significantly higher occurrence in 
the "Borkum Reef Ground" conservation area 
with decreasing densities in an easterly direc-
tion. 

• The areas are used by harbour 
porpoises all year round for crossing, staying 
and probably for feeding. 

• The use of the areas by harbour 
porpoises is significantly higher in spring. 

• The use of the areas by harbour 
porpoises in summer is rather average 
compared to the use of the waters west of 
Sylt. 

• The sightings of calves in the areas are 
rather sporadic and irregular and therefore 
most likely exclude the use of the area as a 
rearing area. 

• There is no evidence of a continuous 
specific function of areas EN1, EN2 and EN3 
for harbour porpoises. 

For grey seals and harbour seals, these three 
priority areas have a low to medium importance, 
partly in the southern area. 

Reservation area EN4 and priority area EN13  

According to current knowledge, areas EN4 and 
EN13 and even the eastern section of area EN11 
(near the nature conservation area) are of me-
dium, and in summer even high, importance for 
harbour porpoises and are part of the main iden-
tified concentration area of harbour porpoises in 
the German North Sea (BMU 2013): 

• The areas are used by harbour 
porpoises all year round for crossing, 
staying and probably for feeding. 

• The occurrence of harbour porpoises in 
the vicinity of areas EN4 and EN13 is 
relatively high, but lower compared to the 
high occurrence in the waters west of Sylt 
(area EN5) 

• Regular sightings of calves in these 
areas, albeit in comparatively small 
numbers, suggest that these areas should 
be considered as peripheral to the large 
rearing area in the German North Sea EEZ. 

• Due to their function as feeding and 
temporary nursery areas, areas EN4 and 
EN13 are of medium to seasonal 
importance for harbour porpoises. 

The EN4 area is located at the western edge of 
the distribution area of seals and harbour seals 
from the Schleswig-Holstein Wadden Sea and is 
therefore of medium importance for both spe-
cies. 

The EN13 area is of minimal importance for 
seals and harbour seals. 

Reservation area EN5 

The EN5 area is regularly used by harbour por-
poises for crossing and staying as well as for 
feeding and breeding. 

According to current knowledge, the area in 
which the EN5 site is located is of great im-
portance for harbour porpoises and represents 
the core area of the main concentration area of 
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harbour porpoises identified in the German 
North Sea (BMU 2013): 

• The area is used by harbour porpoises 
all year round for crossing, staying and 
feeding. 
1 Harbour porpoise use of the EN5 area is 
particularly intensive in summer. 
• The EN5 area is used by harbour 
porpoises as a breeding ground during the 
summer months. 
• The density of harbour porpoises in this 
area is high compared to other areas of the 
EEZ. 

• The EN5 area is of great importance for 
harbour porpoises, especially as a feeding 
and breeding ground. 

The EN5 area is located at the western edge of 
the distribution area of seals and harbour seals 
from the Schleswig-Holstein Wadden Sea and is 
therefore of rather medium importance for the 
two species. 

Priority areas EN6 to EN12 

The priority areas EN6, EN7, EN8, EN9, EN10, 
EN11 and EN12 are regularly used by harbour 
porpoises for crossing and staying or - depend-
ing on the seasonal food supply - as a feeding 
ground.  

Due to the very few sightings of mother-calf 
pairs, the use of the area as a rearing area can 
almost certainly be ruled out. Based on current 
knowledge, these areas can be classified as 
having a medium overall importance for harbour 
porpoises: 

• The areas are used by harbour 
porpoises all year round for crossing, 
staying and probably for feeding. 
• The use of the areas by harbour 
porpoises is significantly higher in spring 
and summer. 
• The occurrence of harbour porpoises in 
these areas is average compared to the 
high occurrence in the waters west of Sylt. 
• The irregular sighting of individual 
mother-calf pairs precludes the use of these 

areas as a rearing ground with a high 
probability. 
• There is no evidence of a continuing 
specific function of the areas for harbour 
porpoises. 
 

For the two seal species, the priority areas have 
no particular significance due to the distance to 
the nearest resting and whelping areas.  

Reservation areas EN14 to EN19 

The data available for the reservation areas 
EN14 to EN19 is not sufficient to assess the oc-
currence of harbour porpoise and the im-
portance of the areas. There is a lack of system-
atic studies to date to capture seasonal patterns, 
variability between years and abundance. Based 
on the available data, it can be assumed that 
EN19 is of medium importance for the reserve 
area and that it is of high seasonal - summer - 
importance. 

• The EN14 to EN18 reservation areas 
are used by harbour porpoises all year 
round for crossing, staying and probably 
for feeding. 

• The occurrence of harbour porpoises in 
these areas is average compared to the 
high occurrence in the waters west of Sylt. 

• The abundance of harbour porpoises in 
the surrounding EN19 reserve is higher 
during the summer months. 

• Mother and calf pairs occur in the EN19 
reserve during the summer months. 

For the two seal species, the reservation areas 
are of no particular importance due to the dis-
tance to the nearest resting and whelping areas. 

2.7.3.2 Conservation status 

Harbour porpoises are protected under several 
international conservation agreements. They fall 
under the conservation mandate of the Euro-
pean Habitats Directive (Directive 92/43/EEC) 
on the conservation of natural habitats and of 
wild fauna and flora, under which special areas 
are designated to conserve the species. The har-
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bour porpoise is listed in both Annex II and An-
nex IV of the Habitats Directive. As a species 
listed in Annex IV, it enjoys strict general protec-
tion under Articles 12 and 16 of the Habitats Di-
rective. 

The porpoise is also listed in Appendix II to the 
Convention on the Conservation of Migratory 
Species of Wild Animals (Bonn Convention, 
CMS). The Agreement on the Conservation of 
Small Cetaceans of the Baltic and North Seas 
(ASCOBANS) was also adopted under the aus-
pices of CMS. 

In addition, the Convention on the Conservation 
of European Wildlife and Natural Habitats (Bern 
Convention), in Annex II of which the harbour 
porpoise is listed, should also be mentioned. In 
Germany the harbour porpoise is also included 
in the Red List of endangered animals (Binot et 
al., 1998). Here it was classified in risk category 
2 (critically endangered). 

Grey seal and common seal are also listed in An-
nex II of the Habitats Directive. In the Red List, 
the grey seal has also been classified in risk cat-
egory 2. The common seal has been classified 
in risk category 3 (endangered). 

The conservation objectives of the nature con-
servation areas in the German North Sea EEZ 
include the maintenance and restoration to a fa-
vourable conservation status of the species 
listed in Annex II of the Habitats Directive, in par-
ticular harbour porpoise, grey seal and common 
seal, and the conservation of their habitats 
(NSGBRgV, 2017. Bundesgesetzblatt I, I p. 
3395, NSGDgbV), Bundesgesetzblatt I, I p. 3400 
of 22.09.2017, NSGSylV), Bundesgesetzblatt I, I 
p. 3423 of 22.09.2017). 

2.7.3.3 Legacy impacts 

The North Sea harbour porpoise population is af-
fected by a wide range of anthropogenic activi-
ties, changes in the marine ecosystem, diseases 
and climate change. 

Legacy impacts on marine mammals result from 
fishing, attacks by dolphin-like creatures, physi-
ological effects on reproduction, diseases possi-
bly related to high levels of pollution and under-
water noise. The main endangerment for har-
bour porpoise stocks in the North Sea results 
from fishing, through by-catch in bottom trawls 
and bottom-set gillnets, depletion of prey fish 
stocks through over-fishing and the resulting re-
duction in food availability (Evans, 2020). An 
analysis of dead and stranded fish from the Brit-
ish Isles between 1991 and 2010 has identified 
the causes as follows: 23% infectious diseases, 
19% attacks by dolphins, 17% by-catch, 15% 
starvation and 4% were stranded alive (Evans, 
2020). 

Current anthropogenic uses in the areas' vicinity 
with noise pollution include shipping, seismic ex-
ploration, military use and the detonation of non-
transportable ammunition. The endangerment of 
marine mammals can be caused during the con-
struction of wind turbines and converter plat-
forms with deep foundations, in particular by 
noise emissions during the installation of the 
foundations by means of pile driving, if no miti-
gation or preventive measures are taken. 

In addition to impacts caused by the discharge 
of organic and inorganic pollutants or oil spills, 
the stock is also endangered by diseases (of 
bacterial or viral origin) and climate change (es-
pecially impacts on the marine food chain). 

2.8 Seabirds and resting birds 

According to the "Quality standards for the use 
of ornithological data in spatially significant plan-
ning" (DEUTSCHE ORNITHOLOGEN-GESELL-

SCHAFT 1995), resting birds are defined as "birds 
which stay in an area outside their breeding ter-
ritory, usually for a long period of time, e.g. for 
moulting, feeding, resting, wintering". Feeding 
guests are defined as birds "which regularly seek 
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food in the area under review, do not breed 
there, but breed or might breed in the wider re-
gion" (DEUTSCHE ORNITHOLOGEN-GESELL-

SCHAFT 1995). 

Seabirds are species of birds that are mainly 
bound to the sea with their way of life and only 
come ashore for breeding for a short time. 
These include, for example, fulmars, gannets 
and aukes (guillemots, razorbills). Terns and 
gulls, on the other hand, are usually more com-
mon near the coast than seabirds. 

2.8.1 Data availability 

In order to be able to draw conclusions about 
seasonal distribution patterns and the use of dif-
ferent marine areas (sub-areas), good data 
sources are necessary. In particular, large-scale 
long-term studies and extensive evaluations of 
existing data are required to identify correlations 
in distribution patterns and the effects of intra- 
and interannual variability. 

The findings on the spatial and temporal variabil-
ity of seabird abundance in the southern North 
Sea are based on surveys by ESAS (European 
Seabirds at Sea) and on several spatially and 
temporally limited research projects (e.g. MI-
NOS, MINOSplus, EMSON, StUKplus, HEL-
BIRD, DIVER, TOPMarine). In recent years, the 
database has expanded considerably due to a 
large number of new investigation programmes 
for monitoring the Natura 2000 areas, within the 
framework of environmental impact studies, 
monitoring of offshore wind farm projects during 
construction and operation, but also research 
projects and studies focusing on scientific evalu-
ation of existing data in the German North Sea 
EEZ. The existing data sources can therefore be 
considered very good for the majority of the EEZ. 
Only for the area of the so-called "Duck's Bill" far 
from the coast no comprehensive data are avail-
able, which is why the comments on this area do 
not go into detail. 

2.8.2 Spatial distribution and temporal 
variability  

Seabirds are highly mobile and therefore able to 
cross large areas during their search for food or 

to track species-specific prey organisms such as 
fish over long distances. This high mobility - de-
pending on the specific conditions of the marine 
environment - leads to a high degree of spatial 
and temporal variability in the occurrence of sea-
birds. The distribution and abundance of birds 
vary over the course of the seasons. 

The distribution of seabirds in the German Bight 
is determined in particular by the distance from 
the coast or breeding grounds, hydrographic 
conditions, water depth, the composition of the 
bottom and the food supply. In addition, the oc-
currence of seabirds is influenced by strong nat-
ural events (e.g. storms) and anthropogenic fac-
tors such as nutrient and pollutant inputs, ship-
ping and fisheries. Seabirds, as consumers at 
the top of the food chain, feed on species-spe-
cific fish, macrozooplankton and benthic organ-
isms. They are thus directly dependent on the 
occurrence and quality of benthos, zooplankton 
and fish. 

As a number of studies show, some areas of the 
German coastal waters and parts of the North 
Sea EEZ are of great importance not only nation-
ally but also internationally for seabirds and wa-
terfowl and were identified very early on as areas 
of special importance for seabirds, so-called "Im-
portant Bird Areas - IBA" (SKOV et al. 1995, 
HEATH & EVANS 2000). Particular mention should 
be made here of sub-area II of the nature con-
servation area "Sylt Outer Reef - Eastern Ger-
man Bight", which was already designated as a 
Special Protected Area (SPA) as per Council Di-
rective 79/409/EEC by the Regulation of 22 Sep-
tember 2017, and which was designated as such 
by the Regulation of 15 September 2005. 

With regard to the group of loons, a main con-
centration area was identified in spring in the 
German Bight as part of a comprehensive eval-
uation and assessment of existing data sets 
(BMU 2009). 

2.8.2.1 Abundance of seabirds and resting 
birds in the German North Sea 

There are 19 species of seabirds in the German 
North Sea EEZ, which are regularly recorded as 
resting birds in larger populations. The following 
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Table 11 contains population estimates for the 
most important seabird species in the EEZ and 
the entire German North Sea in the seasons with 
the highest density.
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Table 11: Stocks of the most important resting bird species in the German North Sea and EEZ in the seasons 
with the highest density according to MENDEL et al (2008). Spring stocks of red-throated divers according to 
SCHWEMMER et al (2019), spring stocks of black-throated divers according to GARTHE et al (2015).  

German name (scienti-
fic name) 

Season 
Stock 

German North Sea 
Stock 

German EEZ 

 

Red-throated diver 
(Gavia stellata) 

Winter 3.600 1.900 

Spring 22.000 16.500 

Black-throated diver 
(Gavia arctica) 

Winter 300 170 

Spring 1.600 1.200 

Gannets 
(Morus bassanus) 

Summer 1.400 1.200
 

Great black-backed gull 
(Larus marinus) 

Winter 15.500 9.000 

Autumn 16.500 9.500 

Lesser black-backed gull 
(Larus fuscus) 

Summer 76.000 29.000 

Autumn 33.000 14.500 

Common Gull 
(Larus canus) 

Winter 50.000 10.000
 

Little Gull 
(Hydrocoloeus minutus) 

Winter 1.100 450
 

Kittiwake 
(Rissa tridactyla) 

Winter 14.000 11.000 

Summer 20.000 8.500 

Sandwich tern 
(Thalasseus sandvicensis) 

Summer 21.000 130 

Autumn 3.500 110 

Common Tern 
(Sterna hirundo) 

Summer 19.500 0 

Autumn 5.800 800 

Arctic tern 
(Sterna paradisaea) 

Summer 15.500 210 

Autumn 3.100 1.700 

Razorbill 
(Alca torda) 

Winter 7.500 4.500 

Spring 850 800 

Common Guillemot 
(Uria eel) 

Winter 33.000 27.000 

Spring 18.500 15.500 
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2.8.2.2 Frequently occurring species 
and species of particular 
importance for the "Sylt Outer 
Reef - Eastern German Bight 
nature conservation area 

The occurrence of seabirds shows a very high 
spatial and temporal variability. Long-term ob-
servations or systematic censuses provide in-
formation on recurring seasonal distribution 
patterns of the most common species in Ger-
man waters of the North Sea. In the following, 
the most common and specially protected spe-
cies are examined individually due to species-
specific differences in spatial and temporal 
distribution. 

Red-throated diver (Gavia stellata) and black-
throated diver (Gavia arctica) 

The two types cannot always be reliably dis-
tinguished from each other in airborne and 
shipborne counts. For this reason, the two 
species are presented together in this case. 
According to all findings to date, the proportion 
of black-throated divers is approx. 8 to 11%. 

Sea divers are regularly found along the coast 
of the southeastern North Sea in winter. To-
wards spring, the main portion of the popula-
tion shifts further to the north, especially to the 
area west of Sylt. The distribution at this time 
of year extends almost 100 km into the EEZ 

(MENDEL et al. 2008). On the basis of many 
years of data collection in the German EEZ, a 
main distribution area (main concentration 
area) of loons was identified and defined off 
the North Frisian islands in spring (BMU 
2009). An evaluation of data from research 
projects, environmental impact studies and 
monitoring of offshore wind farm projects from 
2000 to 2013 prior to the construction of the 
wind farms showed that the seasonal distribu-
tion of loons in the German Bight had re-
mained largely constant over a longer period 
of time. At the same time, there was a clear 
expansion of the loon population in a westerly 
direction, which confirmed the importance of 
the main concentration area (GARTHE et al. 
2015). A study commissioned by the FTZ on 
behalf of the BSH and the BfN, which, in addi-
tion to the data sources of the study from 
2015, takes into account data from the con-
struction and operation phase of the offshore 
wind farm projects in the years 2014-2017, 
shows a shift of the sea diver occurrence after 
construction of the wind farms to the central 
area of the main concentration area with the 
maximum distance to the realised projects 
(GARTHE et al. 2018, GARTHE et al. 2019, Fig-
ure 33). A recent study commissioned by the 
German Offshore Wind Farm Operators Asso-
ciation (BWO) confirms this observation (BIO-

CONSULT SH et al. 2020).
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Figure 33: Interpolated loon densities in the German Bight in spring 2014 - 2017. The offshore wind farm 
projects in operation at the time of data collection are outlined in blue. Figures indicate interpolated densities 
(GARTHE et al. 2019).  
 
Little gull (Larus minutus) 

The German Bight, where lesser black-backed 
gulls only reach low population densities, is lo-
cated at the northeastern edge of the winter dis-
tribution of European lesser black-backed gulls 
(GLUTZ von BLOTZHEIM & BAUER 1982). In gen-
eral, a considerable proportion of the Northwest 
European population flies over the coastal areas 
of the German North Sea coast during migration 
and return, as long-term observations from re-
search projects and EIAs unanimously show. 
Particularly in the area of the Elbe estuary, the 
observed densities are high in these periods 
(MARKONES et al. 2015). During the breeding 

season and in summer, only isolated individuals 
are found in the German EEZ (MENDEL et al. 
2008). The large number of individuals during 
migration is then followed by a lower, constant 
winter occurrence in the German North Sea, 
which is predominantly restricted to the territorial 
sea, the "Sylt Outer Reef - Eastern German 
Bight" and the "Borkum Reef Ground" nature 
conservation areas. In general, their occurrence 
depends strongly on the prevailing weather. 

Sandwich tern (Thalasseus sandvicensis)  

The distribution area of the sandwich tern in the 
pre-breeding period, during the breeding season 
and during migration runs along the coast of the 
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North Sea - with most birds in a 20 to 30 km wide 
strip and concentrations near known breeding 
colonies on Norderoog, Trischen and 
Wangerooge.  

The long-term data series of the FTZ show the 
main occurrence of the sandwich tern in the Ger-
man North Sea in the summer half of the year. 
Sandwich terns then occur in large areas of the 
entire territorial sea. In the area outside the 
coastal waters, sandwich terns occur only spo-
radically (MENDEL et al. 2008). In areas with a 
water depth of more than 20 m, there are hardly 
any terns searching for food. 

Common tern (Sterna hirundo) and Arctic tern 
(S. paradisaea)  

Common and Arctic terns cannot always be reli-
ably distinguished under unfavourable observa-
tion conditions and are therefore treated to-
gether. Both common and Arctic terns spend the 
breeding season in a strip off the coast, which 
only extends slightly into the EEZ in the northern 
part. Highest densities are found near the breed-
ing sites on the offshore islands. The distribution 
of the two species of terns after the breeding 
season is very similar to that during the breeding 
season. However, local centres of gravity are 
less clearly located near the breeding sites, 
which are no longer occupied at this time. The 
EEZ gains some importance after the breeding 
season, especially the area off the North Frisian 
islands (MENDEL et al. 2008). 

Common guillemot (Uria eel) 

Common guillemots are typical seabirds that 
only stay on land during the breeding season. 
The only breeding colony in German waters is on 
Helgoland and is currently estimated at around 
2,811 breeding pairs (BMU 2020). During the 
breeding season, birds only leave the colony to 
forage for food within a radius of max. 30 km. 
The presence of the common guillemot is there-
fore concentrated during the breeding season in 
the German Bight and the spatial surroundings 
of the breeding colony on Helgoland. Further 
northwest, guillemots occur at this time of year 
only in low density (MENDEL et al. 2008). 

From late summer and autumn onwards, the oc-
currence of the common guillemot shifts to areas 
far from the coast with water depths between 40-
50 m to the so-called "Duck`s Bill" of the German 
EEZ (MARKONES & GARTHE 2011, Borkenhagen 
ET al. 2018) (see  

Figure 34). During this period, adult birds are fre-
quently observed with their young, although 
these are most likely to come from British breed-
ing colonies. 

In winter, common guillemots reach the highest 
densities and are found almost everywhere in 
the German North Sea EEZ (MENDEL et al. 
2008). According to current knowledge, the ar-
eas of the EEZ between and north of the traffic 
separation zones off the East Frisian coast are 
intensively used by guillemots in autumn and 
winter. In spring, common guillemots gradually 
retreat towards the breeding colony. 
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Figure 34: Distribution of sums of trottells in the German Bight in late summer 2017, based on four airborne 
surveys in the period 11.08. - 30.08. 2017 and one survey on 03.09.2017 (BORKENHAGEN et al. 2018) 

Razorbill (Alca torda) 

Razorbills are relatively common in winter in the 
coastal waters of the EEZ. A significant concen-
tration occurs off the East Frisian Islands. At 
other times of the year the occurrence in German 
waters remains low (MENDEL et al. 2008). The 
long-term data series of the FTZ confirm the 
main occurrence of razorbill in the winter 
months. The highest concentrations occur north 
of Borkum and Norderney and extend to areas 
far from the coast (MENDEL et al. 2008). 

Northern gannet (Sula bassana) 

Northern gannets are found in large parts of the 
German North Sea in low densities without any 
particular concentrations being detected. This is 
confirmed by more recent studies (MARKONES et 
al. 2014, MARKONES et al. 2015). Despite the cur-
rently observed increase, Helgoland's breeding 
colony is too small to be clearly noticeable at 
sea. The long-term data series of the FTZ indi-
cate a year-round, albeit low, occurrence of the 
Northern Gannet throughout the entire German 
Bight (MENDEL et al. 2008). 

 

Northern fulmar (Fulmarus glacialis) 

Fulmars occur in the German North Sea all year 
round and almost everywhere. In areas far from 
the coast they occur in higher densities than in 
areas close to the coast (MARKONES et al. 2015, 
BORKENHAGEN et al. 2018). The long-term data 
of the FTZ indicate a year-round occurrence in 
the German Bight. However, the highest num-
bers are found in summer in areas with saline 
and temperature-stratified North Sea water 
(MENDEL et al. 2008). In the course of baseline 
surveys for offshore wind farm projects, it was 
also determined that kingfishers occur in higher 
densities beyond the 40-m depth line. The 
breeding colony on Helgoland is still too small to 
have a significant impact on the populations at 
sea. Fulmars are regularly found in high densi-
ties at a distance of over 70 km from the coast, 
especially in summer. 

Great black-backed gull (Larus marinus) 

Great black-backed gulls are present all year 
round in the German North Sea. In low densities, 
they occur in spring and summer both near and 
far from the coast, 80 km from the coast. In au-
tumn, the occurrence then increases steadily, 
leading to a high number of wintering grounds in 
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the Elbe estuary and along the East Frisian 
coast. In areas far from the coast, mantled gulls 
then only occur sporadically (MENDEL et al. 
2008). A current trend analysis based on com-
prehensive transect surveys from 1990 to 2013 
showed a significantly negative population de-
velopment of the great black-backed gull in the 
North Sea. However, the reason for this is not a 
decrease in the breeding population, but rather 
an increasing shift in resting populations and a 
decreasing importance of marine food sources 
(MARKONES et al. 2015). 

Larus gull (Larus fuscus) 

During the migration home and in the pre-breed-
ing period, the distribution of herring gulls is con-
centrated around 60 km off the coast. Both dur-
ing and after the breeding season, the lesser 
black-backed gull is a widespread species in the 
German Bight. The main areas of distribution are 
the coastal waters off Schleswig-Holstein and 
Lower Saxony and the adjacent areas of the 
EEZ, particularly west of the island of Helgoland. 
The lesser black-backed gull is a well-known 
ship follower. Its sometimes highly concentrated 
occurrence can therefore often be observed in 
connection with fishing activity. In the area 
around the island of Helgoland, the lesser black-
backed gull is the only seabird species to occur 
in high densities during the summer months and 
is the most common seabird species in the Ger-
man North Sea during this period. Recent stud-
ies show, as for the Great Black-backed Gull, a 
decrease in the summer occurrence of the lesser 
black-backed gull in the German North Sea. 
However, this is not due to a decline in the 
breeding population, but rather to a shift in oc-
currence to terrestrial areas (MARKONES et al. 
2015). 

Kittiwake (Rissa tridactyla) 

Along with herring gulls and guillemots, kitti-
wakes are among the most common species in 
the German North Sea EEZ and occur all year 
round. The long-term data series of the FTZ 
show a clearly concentrated occurrence around 
Helgoland in spring and summer and in summer 
also in a northwesterly direction along theElbe 
Glacial Valley and in the area of the Duck's Bill 
(BORKENHAGEN et al. 2017, BORKENHAGEN et al. 
2019). 

In autumn, the occurrence continues to spread 
to areas far from the coast. In winter, the occur-
rence increases in areas close to the coast, but 
local accumulations with large numbers of indi-
viduals are also scattered in areas far from the 
coast (MENDEL et al. 2008). This is also shown 
by more recent studies carried out as part of the 
seabird monitoring programme commissioned 
by BfN (MARKONES et al. 2014). 

Common gull (Larus canus) 

Gulls are widespread in the eastern and south-
ern part of the German Bight near the coast in 
winter. The highest densities are found in the 
Elbe-Weser estuary, in the area of the Ems es-
tuary and off the North Frisian islands. The long-
term data series of the FTZ indicate that gulls are 
present in the German North Sea all year round, 
but the largest populations in the off-shore area 
are reached in winter. The winter occurrence ex-
tends with high densities over the entire near-
coastal area up to the 20 m depth contour. In ar-
eas far from the coast, gulls still occur regularly, 
but in much smaller numbers (MENDEL et al. 
2008). In the other seasons, gulls are closer to 
the coast, where their breeding grounds are lo-
cated (see  

Figure 35). The occurrence of gulls is also highly 
dependent on the weather.
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Figure 35: Occurrence of gulls in the German North Sea - survey of 4, 12 & 13 March 2014 (Markones ET al. 
2015). 

Skua (Stercorarius skua) 

Skuas are very rarely seen in the German Bight 
(BORKENHAGEN et al. 2018). A sporadic occur-
rence is possible all year round, but there is a 
concentration during migration from late June to 
November. In the eastern part of the German 
Bight, they are often observed in connection with 
strong westerly winds (DIERSCHKE et al. 2011). 

Pomarine skua (Stercorarius pomarinus) 

Pomegranate skuas occur mainly during the au-
tumn migration in the German North Sea. The 
occurrence is subject to strong annual fluctua-
tions and therefore extremely variable (PFEIFER 

2003). 

Common scoter (Melanitta nigra) 

Scoters are found all year round in the German 
North Sea, but their occurrence is concentrated 
in coastal and shallower offshore areas. In spring 
and autumn, the migration patterns determine 
the occurrence of scoters. In winter, the coastal 
areas serve as important resting habitats, and in 
summer a moulting migration can be observed. 
The "Eastern German Bight" wild bird conserva-
tion area, which is far from the coast, only rec-
ords very low populations in summer and au-
tumn compared to the entire German North Sea 
(MENDEL et al. 2008). 

2.8.2.3 Occurrence of seabirds in the "Sylt 
Outer Reef – Eastern German 
Bight nature conservation area 

By decree of 22 September 2017, the nature 
conservation area (NSG) "Sylt Outer Reef - 
Eastern German Bight" was placed under pro-
tection as a complex area under national law. It 
covers a total area of 5,603 km2. Subsection II of 
the NSG corresponds to the "Eastern German 
Bight" wild bird conservation area , which was 
designated as a nature conservation area with 
effect from 24.0.2005 and included in the list of 
Specially Protected Areas (SPA) as a wild bird 
conservation area (DE 1011-401). Sub-area II 
covers an area of 3,140 km2. Sub-area II in-
cludes the red-throated diver, black-throated 
diver, little gull, sandwich tern, common and Arc-
tic tern, as well as the common and Arctic tern, 
a total of six species listed in Annex I of the Eu-
ropean Birds Directive. Regular migratory bird 
species include fulmar, gannet, common scoter, 
skua, pomarine gull, common gull, common gull, 
lesser black-backed gull, lesser black-backed 
gull, kittiwake, common guillemot, and razorbill 
(section 5 subsection 1 nos. 1 and 2 NSGSylV). 

As part of the description and status assessment 
of the "Sylt Outer Reef - Eastern German Bight" 
nature conservation area (BfN 2017), species-
specific stock figures were determined for the 
entire complex area and not separately for sub-
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area II. In the textual explanations in BfN (2017), 
it is explained for most species, especially those 
with a large-scale occurrence or a tendency to 
occur closer to the coast, that the stocks are con-
centrated in sub-area II during the high season. 

The following Table 12 shows the stocks identi-
fied in the BfN (2017), with the exception of the 
red-throated diver stocks in spring, for the spe-
cies protected under the conservation objective 
of sub-area II in the high seasons.

Table 12: Stocks of bird species protected in the "Sylt Outer Reef - Eastern German Bight" nature conservation 
area in the high season according to BfN (2017). Spring stocks of the red-throated diver in sub-area II accord-
ing to Schwemmer et al (2019).  

German name 
 (scientific name) 

Season 
Stock 

NSG "Sylt Outer Reef - Eastern German Bight 

 

Red-throateddiver 
(Gavia stellata) 

Spring 6.000 

Black-throated diver 
(Gavia arctica) 

Spring 210 
 

Sandwich tern 
(Thalasseus sandvicensis) 

Spring 1.900 
 

Arctic tern 
(Sterna paradisaea) 

Spring 120  

Summer 160  

Common tern 
(Sterna hirundo) 

Summer 180 
 

Little gull 
(Hydrocoloeus minutus) 

Spring 3.000 
 

Kittiwake 
(Rissa tridactyla) 

Spring 4.200  

Winter 3.900  

Lesser black-backed gull 
(Larus fuscus) 

Autumn 4.700  

Summer 4.800  

Common gull 
(Larus canus) 

Winter 4.600 
 

Common scoter 
(Melanitta nigra) 

Winter 15.000 
 

Razorbill 
(Alca torda) 

Autumn 4.500  

Winter 2.000  

Common guillemot 
(Uria eel) 

Autumn 4.700  

Winter 6.000  

Gannets 
(Morus bassanus) 

Spring 330  

Summer 300  

Fulmars 
(Fulmarus glacialis) 

Spring 2.300  

Summer 2.700  

Skua 
(Stercorarius skua) 

Summer 6-10 
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German name 
 (scientific name) 

Season 
Stock 

NSG "Sylt Outer Reef - Eastern German Bight 

 

Pomarine skua 
(Stercorarius pomarinus) 

Spring 1-5 
 

2.8.2.4 Occurrence of loons in the main 
concentration areaOn the basis 
of all data available in 2009 from 
environmental impact studies for 
offshore wind farms, from 
research projects and from 
Natura 2000 monitoring, the 
main concentration area of loons 
in the German Bight was defined 
(BMU 2009). 

The main concentration area takes into ac-
count the spring period, which is particularly 
important for the species, red-throated and 
black-throated divers. On the basis of the data 
available at the time the main concentration 
area was stipulated in 2009, the main concen-
tration area was home to around 66% of the 
loon population of the German North Sea and 
around 83% of the EEZ population in spring 
and is therefore particularly important from a 
population biology perspective (BMU 2009). 
Current stock calculations for the more domi-
nant species of red-throated diver show aver-
age spring stocks of around 11,000 individuals 
for the main concentration area (SCHWEMMER 

et al. 2019, BIOCONSULT SH et al. 2020). 

The main concentration area covers an area 
of 7,036 km2. It includes all areas with a very 
high density of loons and most of the areas 
with a high density. The delimitation of the 
main concentration area of loons is based on 
data availability, which is considered to be 
very good, and on expert analyses which have 
gained broad scientific acceptance. From 
more detailed analyses and further studies, it 
is known that loon populations are subject to a 
high degree of temporal and spatial dynamics. 
The use of the various areas of the main con-
centration area can be linked to the likewise 

highly dynamic frontal systems in the eastern 
German Bight (SKOV & PRINS 2001, Heinänen 
ET al. 2018). The delimitation of the main con-
centration area in the west and southwest was 
chosen to include all important and known reg-
ular occurrences. Particularly during the 
spring migration of the species from the win-
tering to the breeding areas, however, irregu-
lar occurrences occur again and again west of 
the boundary of the main concentration area 
and also in the EEZ north of the East Frisian 
islands, but these are unlikely to form part of a 
larger, contiguous area regularly used at me-
dium to very high density (BMU 2009). Find-
ings from research and monitoring confirmed 
that the occurrence north of the East Frisian 
Islands is significantly lower and less stable 
(GARTHE et al. 2015, IFAÖ et al. 2016, IFAÖ et 
al. 2017). 

2.8.2.5 Occurrence of seabirds and 
resting birds in areas for wind 
energy 

The areas for offshore wind energy utilisation 
in the North Sea identified in the spatial plan 
can be described in more detail with regard to 
the occurrence of seabirds, as extensive data 
are available from environmental impact stud-
ies and the monitoring of offshore wind farm 
projects during construction and operation. 
The data are based on many years of ship- 
and airborne surveys. Due to the large-scale 
surveys, the findings from these studies can 
be assumed to be representative of the sea-
bird communities in individual sub-areas or 
zones of the EEZ. 
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Areas EN1, EN2, EN3 (zone 1) 

The extensive investigations of seabirds within 
the framework of environmental impact stud-
ies and during the construction and The exten-
sive investigations of seabirds in the context of 
environmental impact studies and during the 
construction and operation phases of offshore 
wind farms show for the areas EN1, EN2 and 
EN3 and their surroundings that a seabird 
community is to be found here, as is to be ex-
pected for the prevailing water depths and hy-
drographic conditions, the distance from the 
coast and the site-specific influences (IFAÖ et 
al. 2015a, IFAÖ et al. 2015b, IFAÖ et al. 2016, 
IFAÖ et al. 2016, IfAÖ et al. 2016, IfAÖ et al. 
2017, IFAÖ et al. 2018, , IFAÖ et al. 2019). The 
seabird population is dominated by seagulls, 
especially those known as ship followers, 
which benefit from fishing waste (e.g. lesser 
black-backed gull). Lesser black-backed gulls 
occur only sporadically, while common gulls 
occur independently of fishing activities in au-
tumn and winter. Seabird species such as 
common guillemots and razorbills are among 
the most common species, along with kitti-
wake and herring gulls. On the other hand, 
coastal bird species such as terns and ducks 
are only found in small numbers and only fly-
ing during the main migration periods. For div-
ing sea ducks, the areas are of no particular 
importance as feeding grounds due to the 
depth of the water. Their occurrence is con-
centrated in coastal shallow water areas south 
of areas EN1 to EN3 (BIOCONSULT SH & IFAÖ 

2014, IFAÖ ET al. 2015a, IfAÖ ET AL. 2015b, 
IfAÖ ET AL. 2016, IfAÖ ET al. 2017, IfAÖ ET AL. 
2018, , IfAÖ ET al. 2019). Sea divers use this 
coastal area of the EEZ mainly in winter and 
spring. Studies show a concentrated distribu-
tion of loons within the 12-mile zone off the 
East Frisian Islands. Occasionally, however, 
they also occur within and around areas EN1 
to EN3 (GARTHE et al. 2015, IFAÖ et al. 2016, 
IFAÖ et al. 2016, IfAÖ et al. 2017, IFAÖ et al. 
2017, IfAÖ et al. 2018, IFAÖ et al. 2018, IFAÖ 

et al. 2019). In current evaluations of the FTZ 
a larger occurrence southeast of the EN3 area 
can be identified (GARTHE et al. 2018). 

All in all, an examination of all available data 
suggests that the three sub-areas are used dif-
ferently depending on the species. There are 
no discernible focal occurrences. Species-
specific density gradients (e.g. near the coast 
versus far from the coast) and seasonal distri-
bution patterns can be identified. All studies to 
date also illustrate the strong interannual vari-
ability of bird occurrence in this area. 

Area EN4 (zone 1) 

Data from the area surrounding EN4 show a 
medium and at times high occurrence of sea-
birds. The entire area of the eastern German 
Bight, where the EN4 area is also located, is 
of high importance for a total of six species 
(groups). These include red-throated diver, 
black-throated diver, little gulls, petrels, sco-
ters and terns (common, coastal and burnt 
terns). 

However, scoters are rarely if ever seen in the 
EN4 area due to the water depth of more than 
20 m. In current investigations, dense occur-
rences of common scoter have only been ob-
served in the extreme northeastern edge of 
the EN4 area under review (IBL UMWELTPLA-

NUNG et al. 2016b, IBL UMWELTPLANUNG et al. 
2017a, IBL UMWELTPLANUNG et al. 2018). 
Common gulls occur in and around the EN4 
area mainly in autumn and winter, mostly over 
large areas. Lesser black-backed gulls can be 
found all year round in the EN4 area, but they 
are most common in spring and winter. Terns 
occur mainly during migration periods. In re-
cent studies, the occurrence was concen-
trated in the northern part of the EN4 area (IBL 

UMWELTPLANUNG et al. 2017a, IBL UMWELT-

PLANUNG et al. 2018). Area EN4 is located in 
the southern part of the main concentration 
area of loons in spring (BMU 2009). In the spe-
cies-specific spring, from March to May, loons 
are regularly observed in higher densities in 
the area around the site, especially northwest 
and east of EN4 (IBL UMWELTPLANUNG et al. 
2017a, IBL UMWELTPLANUNG ET AL. 2018, IBL 

UMWELTPLANUNG et al. 2019). 



128 Description and assessment of the state of the environment 

 

The most frequently represented species are 
herring gulls, kittiwakes - especially in associ-
ation with fishing activities -, petrels - inde-
pendent of fishing activities, especially in au-
tumn and winter in high densities - and aukes. 
The latter, mainly common guillemots and ra-
zorbills, occur only on average in the area 
around the EN4 site, compared to the offshore 
areas of the EEZ. The indirect surroundings of 
the EN4 area are partly used as a feeding 
ground in summer by breeding birds from the 
breeding colonies of Helgoland. Northern 
kingfishers and gannets are rather sporadic 
(IBL ENVIRONMENTAL PLANNING et al. 2016b, 
IBL ENVIRONMENTAL PLANNING et al. 2017a, 
IBL ENVIRONMENTAL PLANNING et al. 2018, IBL 

ENVIRONMENTAL PLANNING ET AL. 2019). 

Area EN5 (zone 2) 

The area surrounding EN5 has a high inci-
dence of seabirds. All results so far show a 
gradient in the composition of the bird commu-
nity: The area east of the EN5 area marks the 
transition between coastal areas with water 
depths below 20 m and areas with increasing 
water depth and distance to the coast. The 
area surrounding EN5 thus has a mixed bird 
community with a high proportion of coastal 
birds in near-coastal areas, which to the west 
merges into a deep-sea bird community as 
water depth increases (BIOCONSULT SH 

2015). In recent studies, the common scoter 
was the most common species in the study 
area in the near-coastal area east of the EN5 
area (BIOCONSULT SH 2017, BIOCONSULT SH 

2018, BIOCONSULT SH 2019, BIOCONSULT SH 

2020). In the immediate vicinity of the EN5 
area, species of the open sea dominate with 
black-legged kittiwake, Larus gulls and black-
legged kittiwake. West of the EN5 area, king-
fishers also occur in late winter and summer 
(IFAÖ 2016a, IFAÖ 2017). Northern gannets 
occur in the EN5 area only in small numbers 
during migration periods or in summer (IFAÖ 

2017, BIOCONSULT SH 2018, BIOCONSULT SH 

2019, BIOCONSULT SH 2020). 

Species listed in Annex I of the Birds Directive 
(V-RL) occur regularly. All subareas of area 

EN5 are located in the main concentration 
area of loons in the German Bight (BMU 2009) 
in spring. From March to mid-May (species-
specific spring), high densities with pro-
nounced intra- and interannual variability are 
recorded around the EN5 area (GARTHE et al. 
2015, GARTHE et al. 2018, BIOCONSULT SH et 
al. 2020). According to current investigations, 
the occurrence of loons east of the EN5 area 
is concentrated within the wild bird conserva-
tion area to the south and north and south of 
the EN5 area. In the remaining seasons only a 
few loons can be observed (BIOCONSULT SH 

2017, IFAÖ 2017, BIOCONSULT SH 2018, IFAÖ 

2018, BIOCONSULT SH 2019, IFAÖ 2019, BIO-

CONSULT SH 2020). Lesser black-backed gulls 
are mainly found during migration periods and 
in winter in low densities in the EN5 area. The 
densities increase from west to east. Terns 
were observed east of the EN5 area during mi-
gration periods and in summer (BIOCONSULT 

SH 2017, IFAÖ 2017, BIOCONSULT SH 2018, 
IFAÖ 2018, BIOCONSULT SH 2019, IFAÖ 2019, 
BIOCONSULT SH 2020). 

Areas EN6 to EN13 (zones 2 + 3) 

The areas EN6 to EN13 north of the traffic 
separation areas show a medium to seasonal 
high occurrence of seabirds. The range of spe-
cies and, above all, the abundance of species 
make these areas a typical habitat for the sea-
bird community. The most common species 
are the guillemot, kittiwake, razorbill and 
lesser black-backed gull. Gulls are observed 
here mainly on the hunt for fishing waste. Gulls 
occur in small numbers in autumn and winter, 
independently of fishing activities. Northern 
fulmars and gannets are observed all year 
round in this area of the EEZ. However, there 
are strong intra- and interannual fluctuations 
(PLANNING ASSOCIATION ENVIRONMENTAL 

PLANNING OFFSHORE WIND FARM 2015, IBL 

UMWELTPLANUNG et al. 2016a, IBL UMWELT-

PLANUNG et al. 2016a, IBL UMWELTPLANUNG et 
al. 2017b, PLANNING ASSOCIATION ENVIRON-

MENTAL PLANNING OFFSHORE WIND FARM 

2017, PLANNING ASSOCIATION ENVIRONMENTAL 
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PLANNING OFFSHORE WIND FARM 2018, IBL 

UMWELTPLANUNG et al. 2018). 

Species of Annex I of the V-RL may occur spo-
radically around areas EN6 to EN13 during mi-
gration periods and in winter. The occurrence 
of little gulls, terns and divers does not indicate 
any focal points. This area of the EEZ serves 
as a transit area for them (IBL UMWELTPLA-

NUNG et al. 2017b, PLANUNGSGEMEINSCHAFT 

UMWELTPLANUNG OFFSHORE WINDPARK 2017, 
PLANUNGSGEMEINSCHAFT UMWELTPLANUNG 

OFFSHORE WINDPARK 2018, IBL UMWELTPLA-

NUNG et al. 2018). In comparison to the main 
concentration area, only low densities of loons 
have been recorded in spring in the areas ad-
jacent to it (IFAÖ 2016b). 

Due to the depth of the water, the areas are of 
no importance as resting and feeding habitats 
for diving sea ducks that seek their food on the 
sea floor. Many of the exclusively fish-eating 
species of seabird found here seek their food 
by diving in the water column. These species 
are attracted by the concentrated presence of 
fish and macrozooplankton. 

Due to their nature, areas EN6 to EN13 are 
part of the extensive habitat of the common 
guillemot in the North Sea. Guillemots can be 
found there in large numbers, especially in au-
tumn and winter. Environmental impact stud-
ies and monitoring have shown the occurrence 
of juvenile guillemots in this area of the EEZ in 
the post-breeding season (MARKONES & 

GARTHE 2011, Markones ET al. 2014, PLA-

NUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK 2015). During this period, 
their occurrence depends primarily on the 
ocean current and is therefore variable. Com-
mon Guillemots are also not tied to specific 
habitats outside the breeding season (CAM-

PHUYSEN 2002, DAVOREN et al. 2002, VLIES-

TRA 2005, CRESPIN et al., 2006, FREDERIKSEN 

et al. 2006). There is a case for this: 

• the potential for resting and feeding 
habitat, which is extensive throughout the 
North Sea, based on its large-scale 
distribution in the EEZ, 

• the high mobility also during the guidance 
of young birds and 

• the repeatedly observed high spatial and 
temporal variability of the occurrence.  
 

Areas EN14 to EN 19 (zones 4 + 5) 

From the area of areas EN14 to EN19 in the 
so-called "Duck's Bill", the investigations of the 
FTZ's Seabird Monitoring on behalf of the BfN 
provide information on the seabird community. 
This area is one of the typical habitats of sea-
bird species. Northern fulmars and kittiwakes 
occur all year round, with a focus on spring 
and winter. Razorbills and common guillemots 
are most abundant in winter, the latter also oc-
curring in spring in this remote area of the 
EEZ. The Dogger Bank area within the Ger-
man EEZ is one of the foothills of the distribu-
tion range of the puffin (Fratercula arctica). 
However, the occurrence within the EEZ is 
very low (BFN 2017, BORKENHAGEN et al. 
2017, BORKENHAGEN et al. 2018, BORKENHA-

GEN et al. 2019). 

2.8.3 Assessment of seabird and resting 
bird 

The great amount of research carried out in re-
cent years and the current state of knowledge 
allow a good assessment of the importance 
and status of individual sub-areas and areas 
as habitats for seabirds. This significance re-
sults from the assessments of the occurrence 
and spatial units or functions. In addition, the 
criteria of protected status and previous pollu-
tion are also considered at a higher level. 
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2.8.3.1 Conversation status The following Table 13 summarises the allo-
cation of the most common resting bird spe-
cies in the EEZ to national and international 
risk categories.

Table 13: Assignment to the risk categories of the European Red List of the most important resting bird species 
of the German EEZ in the North Sea. Definition according to IUCN: LC = Least Concern, not endangered; NT 
= Near Threatened, Potentially Endangered; VU = Vulnerable, Endangered; EN = Endangered, Highly Endan-
gered; CR = Critically Endangered, Threatened with extinction (BIRDLIFE INTERNATIONAL 2015a). Definition ac-
cording to SPEC: SPEC 3 = not limited to Europe but with negative stock development and unfavourable 
conservation status. SPEC 1 = European species requiring global conservation measures, i.e. classified on a 
global scale as "Critically Endangered", "Endangered", "Vulnerable", "Near Threatened" or "Data Deficient" 
(BIRDLIFE INTERNATIONAL 2015b)  

German name 
(scientific 

name) 

Annex  
IV-RL1 

Red List  
(Europe)2 

Red List 
 (EU27)2 

SPEC3 

Red-throated diver 
(Gavia stellata) X LC LC 

3a 

Black-throated diver 
(Gavia artica) X LC LC 

3a 

Northern fulmar 
(Fulmarus glacialis)  EN VU 

3b 

Northern annet 
(Morus bassanus)  LC LC 

 

Common scoter 
(Melanitta nigra)  VU VU 

 

Great black-backed 
gull 

(Larus marinus) 
 LC LC 

 

lesser black-backed 
gull 

(Larus fuscus) 
 LC LC 

 

Common gull 
(Larus canus)  LC LC 

 

Little gull 
(Hydrocoloeus mi-

nutus) 
X NT LC 

3a 

Kittiwake 
(Rissa tridactyla)  VU EN 

3b 

Sandwich tern 
(Thalasseus sand-

vicensis) 
X LC LC 

 

Common tern 
(Sterna hirundo) X LC LC 

 

Arctic tern 
(Sterna paradisea) X LC LC 

 



Description and assessment of the state of the environment 131 

 

German name 
(scientific 

name) 

Annex  
IV-RL1 

Red List  
(Europe)2 

Red List 
 (EU27)2 

SPEC3 

Common guillemot 
(Uria eel)  NT LC 

3b 

Razorbill 
(Alca torda)  NT LC 

1b 

 

1 Annex 1 V-RL 

2  BIRDLIFE INTERNATIONAL (2015a) European Red List of Birds 

3 BIRDLIFE INTERNATIONAL (2015b) European Birds of Conservation Concern 

a Over-wintering 

b Breeding

2.8.3.2 Pre-existing impactsLegacy impacts 

As part of the marine ecosystem, seabirds are 
exposed to many legacy impacts that may pose 
a potential endangerment but also affect their oc-
currence and distribution. Changes in the eco-
system may be associated with threats to sea-
bird populations. The following factors can cause 
changes in the marine ecosystem and thus also 
in seabirds: 

• Climate changes: Changes in water 
temperature are accompanied by changes 
in water circulation, plankton distribution 
and the composition of the fish fauna. 
Plankton and fish fauna serve as a food 
source for seabirds. However, due to the 
uncertainty regarding the effects of climate 
change on the individual ecosystem 
components, it is hardly possible to forecast 
the effects of climate changes on seabirds. 

• Fisheries: Fisheries can be expected to 
have a strong influence on the composition 
of the seabird community in the EEZ. 
Fisheries can lead to a reduction in the food 
supply and even to food limitation. Selective 
fishing of fish species or fish sizes may lead 
to changes in the food supply for seabirds. 
Fishing discards provide additional food 
sources for some seabird species. The 
resulting trend towards more birds (lesser 
black-backed gull, herring gull, common gull 
and black-headed gull) has been identified 
by targeted research (GARTHE et al. 2006). 

• Shipping: Shipping can cause frightening 
effects on disturbance-sensitive species 
such as loons (MENDEL et al. 2019, 
FLIESSBACH et al. 2019, BURGER et al. 2019), 
and also includes the risk of oil spills. 

• Technical structures (offshore wind 
turbines, platforms): Technical structures 
can have similar effects on disturbance-
sensitive species as shipping. In addition, 
there is an increase in the volume of 
shipping, e.g. due to supply trips. There is 
also a risk of collision with such structures. 

• Other legacy impacts: In addition, 
eutrophication, accumulation of pollutants in 
the marine food chains and water-borne 
debris, e.g. parts of fishing nets and plastic 
parts, can affect seabirds in their occurrence 
and distribution. Epidemics of viral or 
bacterial origin may endanger populations 
of seabirds and resting birds. 

In summary, it can be said that the seabird com-
munity in the German North Sea EEZ is clearly 
subject to anthropogenic influence. The seabird 
community in the EEZ cannot be regarded as 
natural for the reasons given here. 

2.8.3.3 Significance of sub-area II of the 
"Sylt Outer Reef - Eastern German 
Bight nature conservation area 

Sub-area II of the "Sylt Outer Reef - Eastern Ger-
man Bight" nature conservation area has an out-
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standing function in the German Bight as a feed-
ing, wintering, moulting, transit and resting area 
for species listed in Annex I of the VRL (in par-
ticular red-throated diver, black-throated diver, 
little gull, Arctic, Caspian and Arctic tern) and 
regularly occurring migratory bird species (in 
particular the common and lesser black-backed 
gull, common fulmar, northern gannet, kittiwake, 
common guillemot and razorbill and common 
scoter). 

The importance of individual parts of the nature 
conservation area for resting and migratory 
birds varies from year to year due to 
hydrographic conditions and weather patterns. 
Within the bird sanctuary, numerous migratory 
and resting birds use the high biomass 
available. In particular, the biomass of the 
mixed zone (roughly along the 20 m depth line) 
between estuarine and open waters represents 
a temporarily abundant food source. 

2.8.3.4 Significance of the main concen-
tration area for loons in the Ger-
man Bight 

The main concentration area represents a par-
ticularly important component of the marine en-
vironment in terms of seabirds and resting birds, 
in particular the group of loons. 

It is the most important resting place for loons in 
the German North Sea in spring. Every year, 
several thousand loons, mainly red-throated di-
vers, visit the area for a stopover on their way to 
their breeding grounds. 

Against the background of current stock assess-
ments, the importance of the main concentration 
area for loons in the German North Sea and 
within the EEZ remains high (SCHWEMMER et al. 
2019, BioConsult SH et al. 2020). 

Since 2009, the BSH has carried out the 
qualitative assessment of cumulative effects on 
loons as part of licensing procedures, using the 
main concentration area as per the BMU 
position paper (2009) (see Chapter Seabirds 
and resting birds ). 

2.8.3.5 Significance of areas for offshore 
wind energy utilisation for sea 
birds and resting birds 

Areas EN1, EN2, EN3 (zone 1) 

Bird species listed in Annex I of the V-RL, such 
as loons, terns and little gulls, use the area of 
areas EN1 to EN3 as a feeding ground only on 
average and predominantly during migration pe-
riods. They do not consider the surroundings of 
these areas to be valuable resting habitats or 
preferred staging posts in the German Bight. 

For breeding birds, areas EN1, EN2 and EN3 are 
of no importance due to the distance to the coast 
and to the islands with breeding colonies as 
feeding grounds. 

Within the three areas, the abundance and dis-
tribution of seabirds show a high degree of inter-
annual variability specific to the species, with 
small-scale variability occurring within the areas. 

The most common species are ship followers, 
which benefit from fishing waste. Pre-pollution 
from shipping, fishing and offshore wind farms in 
the vicinity of areas EN1, EN2 and EN3 are of 
medium to sometimes high intensity for seabirds. 
According to current knowledge, the three areas 
EN1, EN2 and EN3 are of medium importance 
for resting and foraging birds. 

The overall average importance of the areas for 
seabirds and resting birds is derived from the as-
sessment of the protected status, occurrence, 
spatial unity and the existing impacts on seabird 
populations in the area between the traffic sepa-
ration areas in the German Bight. 

 

Area EN4 (zone 1) 

The EN4 area is located in the immediate vicinity 
of the "Sylt Outer Reef - Eastern German Bight" 
nature conservation area and in the southern-
most area of the main concentration area of 
loons in spring in the German Bight (BMU 2009). 
The surroundings of the EN4 area are therefore 
of great importance for loons, even if the densi-
ties are mostly below the densities recorded in 
the conservation area and in the areas northwest 
of the EN4 area. 
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The occurrence ofther species of birds listed in 
Annex I of the V-RL, such as terns and little gulls, 
is more or less average in the EN4 area. For the 
other seabird species to be conserved in the 
conservation area, the surroundings of the EN4 
area are in part of high importance. The abun-
dance and distribution of seabirds within the area 
show a high interannual variability. The area is 
of medium to highimportance as a feeding 
ground, depending on the species. The prior im-
pacts of shipping, fishing and offshore wind 
farms in this area are of medium to seasonally 
high intensity for seabirds. For breeding birds of 
the breeding colonies on Helgoland and on the 
islands off the North Frisian coast, the EN4 area 
is of low to medium importance as a feeding 
ground due to its distance. 
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Area EN5 (zone 2) 

All findings to date indicate that the EN5 area is 
of high significance to seabirds. 

For the red-throated and black-throated divers 
listed in Annex I of the V-RL, the surroundings of 
the EN5 area are of very high significance. All 
sub-areas are located in the main concentration 
area of loons in the German Bight (BMU 2009) 
in spring. To the east of the EN5 area is sub-area 
II of the "Sylt Outer Reef - Eastern German 
Bight" nature conservation area (Regulation of 
27 September 2017, Federal Law Gazette Part I 
No. 63, 3423). A high incidence of other pro-
tected seabird species has also been recorded 
here, depending on the season and species. 
Other bird species listed in Annex I of the V-RL, 
such as terns and little gulls, also occur in the 
EN5 area. 

The EN5 area and its surroundings are in the 
transitional area of distribution of many coastal 
bird species, including diving sea ducks, within 
the bird sanctuary, as well as an increasing num-
ber of seabird species to the west of the area. 
The abundance and distribution of bird species 
within the area shows a high degree of interan-
nual variability. The area's surroundings are of 
medium, intermittent but also high significance 
as a feeding ground for many species of sea-
birds. For loons, the EN area is of high signifi-
cance as a feeding ground before returning to 
their breeding grounds in spring.

For breeding birds, the EN5 area is of limited sig-
nificance due to its distance from the coast and 
islands with breeding colonies as feeding 
grounds. The impact of shipping, fishing and off-
shore wind farms in and around area EN5 is of 
medium to high intensity for seabirds. 

Areas EN6 to EN13 (zones 2 + 3) 

All evidence to date indicates that the areas 
north of the traffic separation zones are of me-
dium significance for seabirds. Overall, the areas 
have a medium seabird occurrence. The areas 
are most commonly used by seabird species that 
are widely distributed throughout the North Sea, 
including ship followers that benefit from by-
catch. 

Sturgeon species such as loons are only present 
in the areas for short periods in search of food 
and during the main migration periods. The ar-
eas are located outside the main distribution 
area of loons in spring. For other species of sea-
birds particularly worth of conservation (as listed 
in Annex I of the V-RL), the areas are also not 
considered valuable resting habitats or preferred 
staging posts in the German Bight. The abun-
dance and distribution of seabirds within the ar-
eas show a high degree of interannual variability. 
The areas are of medium significance as feeding 
grounds for seabird species. Due to their dis-
tance from the coast, areas EN6 to EN13 are of 
no significance for breeding birds. The prior im-
pacts of shipping and fishing in the areas are of 
medium to sometimes high intensity for seabirds. 
Due to the development of individual areas (EN6 
and EN8) to date, the impact of offshore wind 
farms in the EN6 to EN13 areas can generally be 
regarded as low. 

Areas EN14 to EN19 (zones 4 + 5) 

Areas EN14 to EN19 are typical habitats for sea-
bird species such as fulmars, guillemots and kit-
tiwakes. Due to their distance from the coast, it 
can be assumed that the areas are of no signifi-
cance to breeding birds. The current data 
sources are not sufficiently updated to allow for 
a detailed assessment of the general seabird oc-
currence or the occurrence of other (high) sea-
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bird species in this area of the EEZ. It is as-
sumed that future investigations and monitoring 
programmes will focus more on this area of the 
EEZ and thus extend the data sources. 

2.8.3.6 Conclusion 

The North Sea EEZ can be subdivided into dif-
ferent sub-areas, each of which has a seabird 
population to be expected in view of the prevail-
ing hydrographic conditions, distances from the 
coast, existing pollution and species-specific 
habitat requirements. 

2.9 Migratory birds 

Bird migration is usually defined as periodic mi-
grations between the breeding area and a sepa-
rate non-breeding area, which in the case of 
birds at higher latitudes normally contains the 
wintering grounds. Since bird migration takes 
place annually, it is also called annual migration 
- and is spread throughout the world. In this con-
text, one also speaks of two-way migratory birds, 
which make a return journey, or annual migratory 
birds, which migrate every year. Often, in addi-
tion to a resting place, one or more stopovers are 
made, be it for moulting, to find favourable feed-
ing grounds or for other reasons. A distinction is 
made between long-distance migrants and 
short-distance migrants, depending on the size 
of the distance covered and on physiological cri-
teria. 

2.9.1 Data availability 

Surveys on bird migration across the southeast-
ern North Sea were already conducted on Hel-
goland in the 19th century (Gätke 1900). Long-
term observation series on migratory phenology 
and species-specific changes are available, par-
ticularly for species whose habitat requirements 
are met by the fishing grounds (HÜPPOP & 
Hüppop 2002, 2004). In addition, visual observa-
tions and surveys at coastal sites (e.g. HÜPPOP 

et al. 2004, 2005) and visual observations car-
ried out at various offshore sites provide quanti-
tative data on bird migration (MÜLLER 1981, DI-

ERSCHKE 2001). 

Ecological accompanying research, environ-
mental impact studies (EIS) and the monitoring 
of offshore wind farm projects during construc-
tion and operation provide the most up-to-date 
data on bird migration over the German Bight 
and supplement basic work. Particularly note-
worthy in this context are the bird migration sur-
veys at FINO1, which were begun in 2003 and 
enable largely continuous radar measurements 
of bird migration in the offshore area under con-
stant conditions. Comprehensive results were 
published in the reports BeoFINO (OREJAS et al. 
2005) and FINOBIRD (HÜPPOP et al. 2009). Fur-
thermore, historical data on approach and colli-
sion events of birds at formerly manned light-
houses and lightships (e.g. BLASIUS 1885 - 1903, 
BARRINGTON 1900, HANSEN 1954) can provide 
valuable information on bird migration across the 
North Sea. As part of the accompanying ecolog-
ical research, more extensive analyses of such 
records were also carried out on lighthouses and 
lightships in the German Bight (BALLASUS 2007).  

2.9.1.1 Spatial distribution and temporal 
variability of migratory birds 

According to current knowledge, migratory bird 
activity can roughly be divided into two phenom-
ena: broad-fronted migration and migration 
along migratory routes. It is known that most mi-
gratory bird species fly across at least large parts 
of their transit areas on a broad front.  

According to KNUST et al. (2003), this also ap-
plies to the North and Baltic Seas according to 
the current state of knowledge. Species that mi-
grate at night in particular, which cannot be 
guided by geographical structures due to dark-
ness, migrate across the sea in a broad frontal 
migration. 

Seasonal migration intensity is closely linked to 
species- or population-specific life cycles (e.g. 
BERTHOLD 2000). In addition to these largely en-
dogenously controlled annual rhythms in migra-
tory activity, the concrete course of migratory 
events is mainly determined by weather condi-
tions. Weather factors also influence the height 
and speed at which the animals migrate. In gen-
eral, birds wait for favourable weather conditions 
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(e.g. tailwind, no precipitation, good visibility) for 
their migration in order to optimise it in terms of 
energy. As a result, bird migration is concen-
trated on individual days or nights in autumn and 
spring. According to the results of an R&D pro-
ject (Knust ET al. 2003), half of all birds migrate 
on only 5 to 10% of all days. Furthermore, the 
migration intensity is also subject to fluctuations 
in the time of day. About two thirds of all bird spe-
cies migrate mainly or exclusively at night 
(HÜPPOP et al. 2009). 

The broad-fronted migration is typical for the 
night migration of songbirds, but also for the day 
migration of songbirds. A current cross-project 
evaluation of all data from the large-scale bird 
migration monitoring for offshore wind farm pro-
jects showed a gradient of decreasing migration 
intensities with increasing distance to the coast 
for the nocturnal, songbird dominated bird migra-
tion over the North Sea (WELCKER 2019a). Ac-
cording to migratory plan observations, a num-
ber of songbirds migrating primarily during the 
day recorded a lower migratory intensity on Hel-
goland than on Sylt and Wangerooge (OREJAS et 
al. 2005, HÜPPOP et al. 2009). For the limper mi-
gration, radar observations, among other things, 
confirm a decreasing intensity towards the off-
shore area (DAVIDSE et al. 2000; LEOPOLD et al. 
2004; HÜPPOP et al. 2006). The comparative 
studies by DIERSCHKE (2001) of the visible daily 
migration of waders and water birds between 
Helgoland and the (former) North Sea Research 
Platform (FPN) located 72 km west of Sylt also 
indicate a gradient between the coast and the 
open North Sea. This assumption is confirmed in 
the BeoFINO final report, as the results of the 
visual observations presented show a clear con-
centration of waterfowl near the coast. Only a 
few bird species are found in the offshore area in 
equal or larger numbers of individuals (e.g. red-
throated diver, pink-footed goose). 

However, reliable information on the magnitude 
of the decrease is not possible due to the meth-
odological requirements. Uncertainties of the 
visual observations result, e.g., from lack of 
knowledge about the proportion of trains at 
higher altitudes. In addition, species such as red-

throated diver or pink-footed goose also occur 
among waterbirds, which are observed at Helgo-
land with the same or higher numbers of individ-
uals than from Sylt or Wangerooge (HÜPPOP et 
al. 2005, 2006). Table 14 exclusively illustrates 
the differences in the visible migration summed 
over all species for Helgoland, Sylt and 
Wangerooge according to HÜPPOP et al. (2009) 
The intensity of bird migration on Helgoland is 
less reduced in autumn than in spring. A certain 
contribution to relatively high intensities of 
Wangerooge and Sylt by local resting birds can-
not be ruled out. It should also be noted that the 
difference for songbirds is probably be much 
smaller if night migration is taken into account. 
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Table 14: Mean migration intensity (Ind/h) over sea in 
the first three hours after sunrise for all species to-
gether at the three sites Wangerooge, Helgoland and 
Sylt for spring and autumn (HÜPPOP et al. 2009).  

Seawatching Spring Autumn 

Wangerooge 598,4 305,9 

Helgoland 144,3 168,8 

Sylt 507,2 554,2 

Although the migratory intensity of selected spe-
cies and species groups decreases with dis-
tance from the coast, overall there is broad 
frontal movement across the open sea. The spe-
cial position of pronounced nocturnal migratory 
birds should again be noted, for which there is as 
yet little knowledge of decreasing migratory in-
tensity with increasing distance from the coast. 
At least on FINO1, far fewer night owls are reg-
istered by radar than on Helgoland (HÜPPOP et 
al. 2009). Finally, the individual numbers of FPN 
and the Buchan platform in the central North Sea 
documented in individual migratory nights with 
>100,000 or 150,000 songbirds (primarily 
thrushes) should also be emphasised (MÜLLER 

1981, Anonymus 1992). They document mass 
migration far from the coast and speak against 
pronounced gradients in migratory intensity for 
these species, at least temporarily. The fre-
quency of such mass migration in the offshore 
area and the total proportion of the migration of 
a biogeographic population accounted for by it 
have not yet been clarified (BUREAU WAARDEN-

BURG 1999; HÜPPOP et al. 2006). 

2.9.1.2 Bird migration over the German 
Bight 

Bird migration over the German Bight is docu-
mented all year round using various methods 
(radar, seawatching, migratory call recording), 
with strong seasonal fluctuations, with the main 
focus on spring and autumn. The German Bight 
is crossed synchronously (broad front migra-
tion). According to EXO et al (2002), many birds 
cross the North Sea on a broad front. 

EXO et al. (2003) and HÜPPOP et al. (2005) spec-
ify the number of birds migrating across the Ger-
man Bight each year to be several 10-100 mil-
lion. The largest proportion are songbirds, the 
majority of which cross the North Sea at night 
(HÜPPOP et al. 2005, 2006). The majority of birds 
come from Norway, Sweden and Denmark. For 
waterfowl and waders, however, breeding 
grounds extend far northeast into the Palaearctic 
and in the north and northwest to Spitsbergen, 
Iceland and Greenland. 

Estimates of the annual migration volume over 
the North Sea by the BUREAU WAARDENBURG 

(1999) for a wider range of species involved in 
migration confirm the rough assumptions. For 
the total of 95 selected species, BUREAU WAAR-

DENBURG (1999) estimates a minimum number 
of >40.91 million and a maximum number of 
>152.15 million birds migrating across the North 
Sea annually. 

The German Bight is on the migration route of 
numerous bird species. Between 1990 and 
2003, for example, between 226 and 257 (on av-
erage 242) species per year were recorded on 
Helgoland (according to DIERSCHKE et al. 1991-
2004, cited in OREJAS et al. 2005). Other species 
that migrate at night but do not or rarely call out, 
such as the pied flycatcher (HÜPPOP et al. 2005), 
should also be included. If rarities are taken into 
account, a total of more than 425 migratory bird 
species have been recorded on Helgoland over 
the course of several years (HÜPPOP et al. 2006). 
At greater distances from the coast, the average 
migratory intensity and possibly the number of 
migrating species appears to decrease (DI-

ERSCHKE 2001). 

The nocturnal migration is particularly pro-
nounced in spring from mid-March to May and in 
autumn in October and November (HÜPPOP et al. 
2005, AVITEC RESEARCH GBR 2015). The night-
time observations from the former North Sea Re-
search Platform and the island of Helgoland con-
firm that night-time bird migration during the 
main migration periods is concentrated on nights 
with favourable migratory conditions and then 
becomes a mass migration. In spring, more than 
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50% of the migration detected by radar was rec-
orded in only 11 nights, while in autumn 2003 
and 2004, five out of 31 and six out of 61 meas-
urement nights respectively accounted for more 
than 50% of the migration (HÜPPOP et al. 2005). 
Low intensities are observed from December to 
February and from June to August. 

The migration intensity follows a distinct daily 
rhythm. Results of the automatic migration bird-
call recording on FINO1 show an increasing mi-
gration activity in the evening and night hours, 
reaching its maximum in the early morning hours 
(HÜPPOP et al. 2009, HILL & HILL 2010). Dur-
ing the scheduled migration observations, the 
highest migration intensity was also observed in 
the first morning hours and then ebbed away to-
wards noon (HILL & HILL 2010, Avitec RE-

SEARCH GBR 2015). This rhythm can vary ac-
cording to location and season. 

Figure 36 shows a detailed section of the wide-
front migration over the southeastern North Sea. 
It should be emphasised that the distances be-
tween the lines of individual migration flows 
merely indicate the direction of a gradient. Con-
clusions about the magnitude of the spatial 
trends must therefore never be drawn from Fig-
ure 36 Due to the thickness of the lines, differ-
ences in intensity between the migration flows 
are also only qualitatively illustrated. 

The seasonal northeast-southwest or south-
west-northeast migration dominates on a large 
scale (see Figure 37), although certain differ-
ences in the direction of migration and the de-
gree of coastal orientation may exist. HÜPPOP 
et al. (2009) and AVITEC RESEARCH GBR 2015 

also identified a clear main south-southwest di-
rection in their radar studies on the FINO1 re-
search platform in autumn (departure) (see Fig-
ure 37). However, the results only reflect the 
conditions in good weather. In spring, a clear di-
rection (northeast) was also discernible, but only 
at night when no foraging birds were active. 

 

Figure 36: Scheme of main migration routes across 
the southeastern North Sea (shown for autumn from 
HÜPPOP et al. 2005a).  

Radar recordings at the EIS sites also confirm 
this main migration direction, but there are indi-
cations of certain variations in the migration di-
rection per location. In areas far north of the 
coast (Area 5), larger numbers of south-facing 
migratory birds were observed in autumn and 
north-facing in spring. However, the EIS obser-
vations were carried out in small time windows. 
Further statements on spatial differences in the 
proportion of migration directions deviating from 
the main northeast-southwest direction are 
therefore not possible at present (HÜPPOP et al. 
2005a).
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Figure 37: Relative proportions of the flight directions determined for the FINO1 research platform in autumn, 
for four times of the day and for the whole day (grey) averaged over the years 2005 to 2007. The sum of the 
individual directional shares within a circle graph is 100% in each case. The arrow direction in the centre of 
the circle indicates the average flight direction, the arrow length is a measure of its uniqueness (HÜPPOP et 
al. 2009). 

The flight altitude distribution differs between the 
light and dark phases. In the dark phase, the 
flight or train takes place on average at higher 
altitudes. The changes in altitude distribution in 
the light and dark phases are also due to the 
species involved and their behaviour. As a rule, 
relatively high-flying migratory bird species occur 
primarily at night, while other, usually lower-fly-
ing species (such as seabirds or gulls) stop flying 
at night and rest on the water or on land. 

Most of the signals on FINO1 were registered at 
all seasons up to a height of 100 m. In summer, 
the high level of flight activity in this area was 
mainly due to food-seeking individuals. The ra-
dar recordings at the "alpha ventus" test field 
also show more intensive use of the altitude clas-
ses below 200 m. In spring 2009, 39% of the 
echoes were recorded in the altitude classes up 
to 200 m and in autumn 2009 as much as 41% 
(HILL & HILL 2010). The values determined by 
AVITEC RESEARCH GBR (2015) in 2014 for the 
height classes up to 200 m are comparable with 
36.1%. At night, especially in spring, more sig-
nals were recorded in the upper altitude classes. 
EASTWOOD & RIDER (1965) and Jellmann (1989) 
also recorded higher flight altitudes in the North 
Sea area in spring than in autumn. However, mi-
gration above 1,500-2,000 m only accounts for a 
small proportion of migration (JELLMANN 1979). 
However, the distribution of train altitudes can 
vary greatly between individual nights and is 
strongly influenced by the current weather situa-
tion (JELLMANN 1979, HÜPPOP et al. 2006). 

2.9.1.3 Species composition 

During the course of the year and during migra-
tory phases, the flight or migratory activity of the 
light phase is mostly dominated by species 
groups that use the area both as a resting and 
transit area. Among these, the seagulls, terns 
and seabirds with the species/grouping of her-
ring gulls, kittiwakes, petrels, sandwich gulls, 
sandwich terns, common and Arctic terns and 
gannets reach the highest dominance values 
and/or continuity. Among the migratory bird spe-
cies that cross the sea area exclusively, the ma-
jority of the records concern songbirds. 

While songbirds are quite concentrated and rel-
atively directed in the main migration months, 
seagulls are present almost all year round. This 
is often associated with fishing vessels or other 
vessels. 

In some cases, large populations of songbirds 
dominate migration. Using automatically rec-
orded and manually evaluated bird calls (N = 
95,318 individuals), 97 species were identified 
on FINO1 during the FINOBIRD project (HÜPPOP 

et al. 2009). Three-quarters were calls from 
songbirds, especially thrushes. Meadow pipit, 
robin, chaffinch, winter goldcrest and skylark 
were also frequently represented in addition to 
the starling. The second most common group of 
species was the group of terns (mainly sandwich 
tern) with 11%. Thrushes also made up the ma-
jority of registered migratory calls in the context 
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of migratory call recordings for "alpha ventus" 
(HILL & HILL 2010). 

 

Figure 38: Proportions of species groups in all caller 
recordings in the vicinity of the FINO1 research 
platform from 12 March 2004 to 1 June 2007 (HÜPPOP 

et al. 2012).  

2.9.2 Status assessment of the protected 
asset migratory bird 

The status assessment of migratory birds in the 
German North Sea EEZ is assessed on the basis 
of the following assessment criteria: 

-Large-scale  significance of bird migration 

 -evaluation of the population 

 -rarity and endangerment 

-Pre-existing impacts 

2.9.2.1 High significance on a large scale 

According to current knowledge, several 10 - 100 
million (max. 152 million) birds migrate across 
the German Bight every year. Singing birds 
make up the largest proportion, the majority of 
which cross the North Sea at night and in broad-
fronted migration. A current cross-project evalu-
ation of all data from the large-scale bird migra-
tion monitoring for offshore wind farm projects 
showed a gradient of decreasing migration inten-
sities with increasing distance to the coast for the 
night-time bird migration over the North Sea, 
which is dominated by songbirds (WELCKER 

2019). The majority of birds are from Norway, 
Sweden and Denmark. For songbirds migrating 

primarily during the day, there are also indica-
tions of a decrease with distance from the coast, 
as Helgoland has in the past recorded signifi-
cantly lower migration intensity than Sylt 
(Hüppop et al. 2005). This trend is also con-
firmed for the limbicolous range by radar surveys 
(Hüppop et al. 2006). The same seems to apply 
to waterbird and wading bird migration (Di-
erschke 2001). 

The definition of areas of concentration and 
guidelines for bird migration cannot be seen in a 
small scale in the offshore sector due to the lack 
of structures. An assessment of this criterion 
must take into account the large-scale nature of 
bird migration in the North Sea. 

2.9.2.2 Assessment of the population 

The migration of an estimated 40 to 150 million 
individuals is immense, and it can be assumed 
that considerable numbers of the songbirds 
breeding in Northern Europe migrate across the 
North Sea.  

A characteristic feature of nocturnal bird 
migration is the strong seasonal fluctuations in 
migration intensity, with most of the migration 
taking place in just a few nights. In addition to the 
research projects BeoFINO and FINOBIRD 
mentioned above, this correlation is also 
regularly demonstrated in environmental impact 
studies on offshore wind farms and in 
construction and operation-related monitoring. 

2.9.2.3 Rarity and endangerment 

The species spectrum of the visible migration in 
the light phase in the area of the German Bight 
in 2003/2004 is estimated at 217 species. Other 
species that migrate at night must also be in-
cluded.  

Many bird species are listed in one or more of 
the following conventions and annexes on the 
conservation status of birds in Central Europe: 

• Annex I of the V-RL,  

• 1979 Bern Convention on the 
conservation of European Wildlife and 
Natural Habitats,  



Description and assessment of the state of the environment 141 

 

• 1979 Bonn Convention on the 
Conservation of Migratory Species of Wild 
Animals,  

• AEWA (African-Eurasian Waterbird 
Agreement),  

• SPEC (Species of European 
Conservation Concern).  

SPEC classifies the bird species according to 
Europe's share of the population and the level of 
risk posed by BirdLife International. 

Of the species detected, 20 are listed in Annex I 
of the V-RL: Red-throated and black-throated di-
vers, sandwich, common, Arctic, little and black 
tern, short-eared owl, marsh harrier, hen harrier, 
osprey and merlin, little gull, golden plover, 
ringed sandpiper, wood sandpiper and bar-tailed 
godwit, barnacle goose, wood lark and blue-
throat. 

The species spectrum of over 200 migrating 
across the North Sea each year can be 
described as average in comparison to the 425 
migratory bird species that have been recorded 
on Helgoland over the years. However, a very 
high proportion have an international 
conservation status and are endangered 
throughout Germany. For these reasons, the 
North Sea EEZ is of average to above-average 
significance in terms of species numbers and 
endangered status for bird migration. 

2.9.2.4 Legacy impacts 

Anthropogenic factors contribute to the mortality 
of migratory birds in a variety of ways and, in a 
complex interaction, can influence population 
size and determine current migration patterns. 

Key anthropogenic factors that increase mortal-
ity from migratory birds include active hunting, 
collisions with anthropogenic structures and, for 
waterfowl and seabirds, environmental pollution 
by oil or chemicals (CAMPHUYSEN et al. 1999). 
The various factors have a cumulative effect, so 
that it is usually difficult to determine the signifi-
cance in isolation. Particularly in Mediterranean 
countries, there is still an insufficient statistical 
coverage of hunting (HÜPPOP & HÜPPOP 2002). 

TUCKER & HEATH (1994) conclude that more than 
30% of European species characterised by stock 
decline are also threatened by hunting. 

The proportion of birds ringed on Helgoland and 
birds killed indirectly by humans has increased 
in the past in all species groups and finding re-
gions, with building and vehicle approaches be-
ing the main cause (HÜPPOP & HÜPPOP 2002). 
Surveys of collision victims at four lighthouses in 
the German Bight show that songbirds are 
strongly dominant. Starlings, thrushes (song 
thrush, red thrush, juniper thrush) and blackbirds 
are particularly prominent among the birds being 
found dead. Similar findings are available for 
FINO1 (HÜPPOP et al. 2009), the FPN (MÜLLER 

1981) or former lighthouses on the Danish west 
coast (HANSEN 1954). During 36 of 159 visits to 
the research platform FINO1 with bird monitoring 
between October 2003 and December 2007, a 
total of 770 dead birds (35 species) were found. 
Thrushes and starlings were the most common, 
accounting for 85% of the total. The species con-
cerned are characterised by night migration and 
relatively large populations. It is striking that al-
most 50% of the collisions registered on FINO1 
occurred in only two nights. During both nights, 
southeasterly winds, which may have promoted 
migration at sea, and poor visibility conditions 
prevailed, which may have led to a reduction in 
flight altitude and increased attraction by the illu-
minated platform (HÜPPOP et al. 2009). The area 
around area N-3.7 is already partly covered with 
wind farms. 

Global warming and climate changes also have 
measurable effects on bird migration, e.g. 
through changes in phenology or modified arrival 
and departure times, which are, however, of var-
ying intensity depending on species and region 
(cf. BAIRLEIN & HÜPPOP 2004, Crick 2004, Bair-
lein & WINKEL 2001). Clear relationships be-
tween large-scale climate cycles such as the 
North Atlantic Oscillation (NAO) and the physical 
condition of songbirds captured on their spring 
migration have also been demonstrated 
(HÜPPOP & HÜPPOP 2003). Climate change can 
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influence conditions in breeding, resting and win-
tering areas or the ressources of these sub-hab-
itats. 

The legacy impacts are rated as medium to 
temporarily high overall. 

2.9.2.5 Significance of the areas and sites 
for migratory birds 

The areas EN1 to EN13 for offshore wind energy 
utilisation in the North Sea, as defined in the spa-
tial plan, will be assessed separately with regard 
to their significance for bird migration. Due to a 
lack of information on bird migration in the areas 
EN14 to EN19 in the Duck's Bill of the EEZ, 
these areas are not assessed separately. 

In analogy to the assessment of the status of 
birds in the EEZ, the significance of areas EN1 
to EN13 for bird migration is assessed using the 
following evaluation criteria:  

-Large-scale  significance of bird migration 

 -evaluation of the population 

 -rarity and endangerment 

For the criterion "legacy impacts", reference is 
made to the explanations in Chapter  

Legacy impactsHigh significance on a large 
scale 

Special migratory corridors are not recognisable 
for any migratory bird species in the North Sea 
EEZ area. Bird migration takes place in an un-
specified broad-fronted migration across the 
North Sea with a tendency towards coastal ori-
entation. For the areas EN1 to EN13 this does 
not result in any differences in their large-scale 
significance for bird migration. 

Assessment of the population 

In the sea areas in which the areas EN1 to EN3 
are located, echoes were detected almost con-
tinuously in both migration periods during the 
cluster investigations "North of Borkum" (AVITEC 

RESEARCH 2017) in 2016 on the basis of whole 
migration nights or days. Focal points of bird mi-
gration were identified in spring at the end of 
March and the end of April and in autumn in Oc-
tober and early November. This resulted in bird 

migration events of varying intensity up to mass 
migration on a long-term location-specific scale. 
142,764.6 bird movements during the day were 
extrapolated for the entire spring season; 121 
echos/(h*km) and 265,039 bird movements dur-
ing the night were extrapolated; 358 
echos/(h*km) recorded. In autumn, 127,648 bird 
movements were extrapolated from the corre-
sponding values; 129 echos/(h*km) during the 
day and the night, extrapolated 203,236 bird 
movements; 217 echos/(h*km). A maximum 
value of 3,535.6 echos/(h*km) was recorded in 
spring and 1,830.4 echos/(h*km) in autumn. Mi-
gration intensities averaging over 1,000 ech-
oes/(h*km) were determined in spring 2016 in a 
total of nine nights, during the day this mark was 
exceeded once. In autumn, migration intensities 
averaging over 1,000 echoes/(h*km) were deter-
mined in only four nights. 

In the cluster investigations "North of Helgoland" 
(IBL ET AL. 2017) in the area of the EN4 area, the 
monthly average of the nightly migration rates 
ranged from 34 echos/(h*km) in August 2016 to 
423 echos/(h*km) in March 2016. The average 
migration rate over the whole period was 224 
echos/(h*km). The highest nocturnal migration 
rate was reached in the night from 26 to 27 Oc-
tober 2016 (3,311 echos/(h*km)). In about 39% 
(spring) and 67% (autumn) of the nights the mi-
gration rates were below 100 echoes/(h*km). 
The daytime migration rates were significantly 
lower, ranging from 38 echoes/(h*km) in August 
2016 to 142 echoes/(h*km) in March 2016. The 
mean migration rate over the whole period was 
93 echoes/(h*km). In total, nine nights with mi-
gration rates of more than 1,000 echos/(h*km) 
occurred within the 2016 reporting year (eight in 
spring, one in autumn). This means that the max-
imum migratory rates are of a similar order of 
magnitude as on FINO1 (cluster "North of 
Borkum"). 

The measurements within the framework of the 
cluster monitoring "West of Sylt" (BIOCONSULT 

SH 2017), also covering the EN5 area, show that 
night migration is generally more pronounced 
than day migration as per the results of the ver-
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tical radar. During autumn migration in 2016, in-
tensive bird migration was recorded primarily in 
October and November, while the months of July 
and August had, as expected, lower migration in-
tensities. No mass migration days were recorded 
during autumn migration, the maximum migra-
tion intensity was 120 echoes/(h*km) and was 
recorded at the end of October. High migration 
intensities during the spring migration were rec-
orded mainly in March and April. The maximum 
value of 400 echoes/(h*km) was clearly above 
the maximum value of the autumn migration. 
Bird migration was very irregular, especially at 
night. During the five nights with the highest mi-
gratory intensity 72.5% of the total number of 
spring migration and 52.4% of autumn migration 
were recorded. High rates of migration were only 
achieved on a few days, on most of the days rec-
orded there was little bird migration. 

The present investigations of the cluster monitor-
ing "Cluster 6" from the year 2015 (Environmen-
tal Planning Group 2017) and the investigations 
of the cluster monitoring "East of Oyster Ground" 
(IFAÖ et al. 2017) from the year 2016 cover the 
areas EN6 to 8 and are used for evaluation. Cur-
rent data for the areas of EN9 to 13 are missing, 
but as these directly border the areas 6-8 in the 
north, the following explanations are transfera-
ble. 

Within the scope of the investigations of cluster 
6, nocturnal bird migration showed strong fluctu-
ations during the recording period (January 2015 
to March 2016).Strong bird migration with aver-
age migration rates of more than 1,000 
echos/(h*km) only occurred in one night (18/19 
October 2015). In spring, maximum average mi-
gration rates of about 700 echos/(h*km) were 
recorded. In about 25% of the nights the rate of 
migration was below 10 echoes/(h*km) and in 
about 52% of the nights below 50 ech-
oes/(h*km). The mean nightly migration rates per 
month ranged from 14 echoes/(h*km) (July 
2015) to 358 echoes/(h*km) in October 2015, re-
sulting in a mean migration rate of 146 ech-
oes/(h*km) for the whole period. The maximum 
hourly values varied between 104 echos/(h*km) 
(July 2015) and 2,354 echos/(h*km) (March 

2015). A high difference between the mean val-
ues and median within the monthly values indi-
cates a high variance of migration rates, espe-
cially in April and October months in 2015. The 
seasonal distribution and intensity of the daytime 
migration rates as per vessel records is charac-
terised by a strong fluctuation. The highest mi-
gration rates in spring with values between about 
300 echoes/(h*km) occurred on two days at the 
end of March and on one day at the beginning of 
April 2015. In autumn, migration rates of more 
than 200 echoes/(h*km) were achieved on only 
one day (18 October 2015). The nocturnal migra-
tion rates determined by vertical radar in the 
cluster studies "East of Oyster Ground" showed 
a high variation between the individual nights. 
The monthly mean values of the nocturnal migra-
tion rates ranged from 29 echos/(h*km) (May 
2016) to 361 echos/(h*km) in October 2016 and 
reached an average value of 144 echos/(h*km) 
over the whole period. The daytime migration 
rates were lower (mean value: 84 echos/(h*km)) 
and ranged from 27 echos/(h*km) in April 2016 
to 125 echos/(h*km) in October 2016. The mean 
nocturnal migration rates were higher in spring 
(162 echos/(h*km)) than in autumn (131 
echos/(h*km)), but the difference was not statis-
tically significant. In contrast, the daytime migra-
tion rates differed significantly between migra-
tion periods with higher migration rates in au-
tumn (105 echos/(h*km). There were days with 
stronger migration than in spring (54 
echos/(h*km) especially in August and October 
2016. 

An approximate comparison of the above de-
scribed results of migration intensities for individ-
ual areas gives roughly comparable results for 
all areas (EN1-13) with regard to the monthly av-
erages. Differences can be seen in the maximum 
values. However, it must be taken into account 
that there is a large interannual variability. 

However, a current cross-project evaluation of 
all data from large-scale bird migration monitor-
ing for offshore wind farm projects showed a gra-
dient of decreasing migration intensities with in-
creasing distance from the coast (WELCKER 
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2019a) for the nocturnal bird migration across 
the North Sea, which is dominated by songbirds. 

Taking into account the high rate of migration 
over the German Bight, the individual areas EN1 
to EN13 are of medium significance with regard 
to the criterion of migration intensity. 

Number of species and endangerment status of 
the species involved 

In terms of species numbers and endangerment 
status, the areas EN1 to EN13 do not differ sig-
nificantly. In the above-mentioned current stud-
ies for 2015 and 2016, between 68 and 81 spe-
cies were identified in the sea areas each year. 
Of the species identified, 7-13 species are listed 
in Annex I of the V-RL. The species numbers 
identified are rated as average and the endan-
germent status as above average. 

Conclusion 

Although guidelines and areas of concentration 
are missing, the areas EN1 to EN13 have an av-
erage to above-average significance for bird mi-
gration overall. 

2.10 Bats and bat migration 

Bats are characterised by a very high mobility. 
While bats can travel up to 60 km per day in 
search of food, nesting or summer resting places 
and wintering areas are several hundred kilome-
tres apart. Migration movements of bats in 
search of extensive food sources and suitable 
resting places are very often observed on land, 
but predominantly aperiodically. However, mi-
gratory movements of bats over the North Sea 
are still poorly documented and largely unex-
plored. 

 

2.10.1 Data availability 

Data sources on bat migration over the North 
Sea are not sufficient for a detailed description 
of the occurrence and intensity of bat migration 
in the offshore area. In the following, reference 
is made to general literature on bats, findings 
from systematic recordings on Helgoland as well 
as acoustic recordings on the research platform 

FINO1 and other sources of knowledge in order 
to reflect the current state of knowledge. 
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2.10.2 Spatial distribution and status 
assessment  

Both the sedentary and migratory behaviour of 
bats is highly variable. On the one hand, differ-
ences can occur depending on species and sex. 
On the other hand, sedentary or migratory move-
ments can vary greatly even within the popula-
tions of a species. Based on their sedentary be-
haviour, bats are divided into short-distance, me-
dium-distance and long-distance migratory spe-
cies. 

In their search for nesting, feeding and resting 
places, bats migrate short and medium-dis-
tances. Corridors along flowing waters, around 
lakes and Bodden waters are known to be pop-
ular for medium-distance migration (BACH & 
MEYER-CORDS 2005). However, long-distance 
migrations are still largely unexplored. Bats mi-
gratory routes are scarcely described. This par-
ticularly applies to migratory movements across 
the open sea. In contrast to bird migration, which 
has been confirmed by extensive studies, the mi-
gration of bats remains largely unexplored due 
to the lack of suitable methods or large-scale 
special monitoring programmes. 

Long-distance migratory species include com-
mon noctule (Nyctalus noctula), Nathusius' pipi-
strelle (Pipistrellus nathusii), parti-coloured bat 
(Verspertilia murinus) and Leisler's bat (Nyctalus 
leisleri). For these four species, regular migra-
tions over a distance of 1,500 to 2,000 km have 
been documented (TRESS et al. 2004, HUTTERER 

et al. 2005). 

Long-distance migratory movements are also 
assumed for the soprano pipistrelle Pipistrellus 
pygmaeus and common pipistrelle Pipistrellus 
pipistrellus species (BACH & MEYER-CORDS 

2005). Some long-distance migratory species 
occur in Germany and countries bordering the 
North Sea and have occasionally been encoun-
tered on islands, ships and platforms in the North 
Sea. 

However, based on observations of bats on Hel-
goland, the number of bats migrating from the 
Danish coast across the German North Sea in 
autumn is estimated at around 1,200 individuals 

(SKIBA 2007). An evaluation of observations of 
bats migrating from southwest Jutland to the 
North Sea comes to the same conclusion (SKIBA 

2011). 

Although visual observations, e.g. on the coast 
or on ships and offshore platforms, provide initial 
indications, they are hardly suitable for fully un-
derstanding the migration behaviour of nocturnal 
bats over the sea. The recording of ultrasonic 
calls of bats by suitable detectors (so-called "bat 
detectors") provides good results on the occur-
rence and migratory movements of bats on land 
(SKIBA 2003). The results obtained so far from 
the use of bat detectors in the North Sea only 
provide initial indications. Acoustic recordings of 
bat migration over the North Sea on the FINO1 
research platform only detected a minimum of 28 
individuals between August 2004 and December 
2015 (HÜPPOP & HILL 2016). 

When recording bat migration over the open sea, 
the general occurrence, species composition 
and migration routes as well as the heights at 
which bats migrate must be considered in order 
to assess the potential risk of collision with off-
shore wind farms. The individuals surveyed by 
HÜPPOP & HILL (2016) were recorded between 
15 - 26 m at mean sea level, depending on loca-
tion and methods, which includes the area be-
tween the lower rotor blade tip and the water sur-
face of the majority of wind farms. BRABANT et al 
(2018) investigated the bat occurrence at the 
Thornton Bank wind farm using bat detectors at 
17 m and 94 m height. Only 10% of the 98 bat 
images were recorded at higher altitudes, i.e. 
significantly fewer than at 17 m.. 

As per Annex IV of the Habitats Directive, all bat 
species are among the animal and plant species 
of Community interest that require strict protec-
tion. Some species, such as the Nathusius' pip-
istrelle and the noctule are listed in Annex II to 
the 1979 Convention on the Conservation of Mi-
gratory Species of Wild Animals (CMS), "Bonn 
Agreement". A total of 25 bat species are native 
to Germany. In the current Red List of mammals 
(MEINIG et al. 2008), two of these species are 
classified as "endangered to an unknown ex-
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tent", four species are classified as "critically en-
dangered" and three species as "threatened with 
extinction". Schreibers' long-fingered bat (Min-
iopterus schreibersii) is considered "extinct or 
missing". Of the species that have so far been 
recorded more frequently in marine or coastal ar-
eas of Germany, the noctule is on the early warn-
ing list, while the common pipistrelle and the 
Nathusius' pipistrelle are considered "safe". For 
an assessment of the endangerment status of 
the common swift data availability is considered 
insufficient. 

Data available for the North Sea EEZ is fragmen-
tary and insufficient to draw conclusions on bat 
migration. It is not possible to draw concrete con-
clusions on migratory species, migration direc-
tions, migration heights, migration corridors and 
possible concentration ranges on the basis of the 
available data. What we have seen so far only 
confirms that bats, especially long-distance mi-
gratory species, fly over the North Sea. 

 

2.11 Biological diversity 

Biological diversity (or biodiversity for short) en-
compasses the diversity of habitats and biotic 
communities, the diversity of species and ge-
netic diversity within species (Art. 2 Convention 
on Biological Diversity, 1992). The public focus 
is on species diversity. Species diversity is the 
result of an evolutionary process that has been 
going on for over 3.5 billion years, a dynamic 
process of extinction and species formation. Of 
the approximately 1.7 million species described 
by science to date, some 250,000 occur in the 
sea, and although there are considerably more 
species on land than in the sea, the sea is more 
comprehensive and phylogenetically more 
highly developed than the land in terms of its 
tribal biodiversity. Of the known 33 animal 
strains, 32 are found in the sea, and even 15 of 
these are exclusively marine (VON WESTERNHA-

GEN & Dethlefsen 2003). 

Marine diversity cannot be directly observed and 
is therefore difficult to assess. For their assess-
ment, tools such as nets, weirs, grabs, traps or 

optical registration methods must be used. How-
ever, the use of such gear can only provide a 
partial picture of the actual species spectrum, 
and only of the one that is specific to the fishing 
gear in question. Since the North Sea, as a rela-
tively shallow marginal sea, is more easily ac-
cessible than, for example, the deep sea, inten-
sive marine and fisheries research has been car-
ried out for about 150 years, which has led to an 
increase in knowledge about its flora and fauna. 
This has made it possible to draw on inventory 
lists and species catalogues in order to docu-
ment possible changes (VON WESTERNHAGEN & 

DETHLEFSEN 2003). According to the results of 
the Continuous Plankton Recorder (CPR), about 
450 different plankton taxa (phyto- and zoo-
plankton) have been identified in the North Sea. 
About 1,500 marine species of macrozooben-
thos are known. Of these, an estimated 800 are 
found in the German North Sea region (RACHOR 

et al. 1995). According to YANG (1982), the fish 
fauna of the North Sea is composed of 224 fish 
and lamprey species. For the German North 
Sea, 189 species are listed (FRICKE et al. 1995). 
In the North Sea EEZ, 19 species of seabirds 
and resting birds regularly occur in larger stocks. 
Three of these species are listed in Annex I of 
the V-RL. 

With regard to the current state of biodiversity in 
the North Sea, there is ample evidence of 
changes in biodiversity and species composition 
at all systematic and trophic levels in the North 
Sea. The changes in biodiversity are mainly due 
to human activities such as fishing and marine 
pollution, or to climate change. 

Red lists of endangered animal and plant spe-
cies have an important monitoring and warning 
function in this context, as they show the status 
of the populations of species and biotopes in a 
region. Using the Red Lists, it can be seen that 
32.2% of all currently assessed macrozooben-
thos species in the North Sea and Baltic Sea 
(RACHOR et al. 2013) and 27.1% of the fish and 
lamprey species established in the North Sea 
(THIEL et al. 2013, FREYHOF 2009) are assigned 
to a Red List category. Marine mammals form a 
species group in which all representatives are 
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currently endangered, with the bottlenose dol-
phin having even disappeared from the German 
North Sea area (VON NORDHEIM et al. 2003). Of 
the 19 regularly occurring sea and resting bird 
species, three species are listed in Annex I of the 
V-RL. In general, the V-RL requires that all na-
tive bird species living in the wild be conserved 
and thus protected. 

2.12 Air 

Shipping causes emissions of nitrogen oxides, 
sulphur dioxides, carbon dioxide and soot parti-
cles. These can have a negative impact on air 
quality and are largely discharged into the sea as 
atmospheric deposition. Since 1 January 2015, 
shipping in the North Sea has been subject to 
stricter rules as an emission control area, the so-
called Sulphur Emission Control Area (SECA). 
Under Annex VI, Regulation 14 of MARPOL, 
ships may only use heavy fuel oil with a maxi-
mum sulphur content of 0.1%. Worldwide, a limit 
of 3.5% is currently still in force. According to a 
decision of the International Maritime Organisa-
tion (IMO) in 2016, this limit is to be reduced 
worldwide to 0.5% from 2020. 

Emissions of nitrogen oxides are particularly rel-
evant for the North Sea as an additional nutrient 
load. In 2017 the IMO has therefore decided that 
the North Sea will be declared a "Nitrogen Emis-
sion Control Area" (NECA) from 2021. The re-
duction in the discharge of nitrogen oxide into the 
Baltic Sea region through the North Sea and Bal-
tic Sea ECA measure is estimated at 22,000 
tonnes in total (European Monitoring and Evalu-
ation Programme (EMEP 2016)). 

2.13 Climate 

The German North Sea is located in the temper-
ate climate zone. An important influencing factor 
is warm Atlantic water from the North Atlantic 
Current. Icing can occur in coastal areas, but is 
rare and only occurs at intervals of several years. 

There is broad agreement among climate re-
searchers that the global climate system is being 
noticeably affected by the increasing release of 
greenhouse gases and pollutants and that the 
first signs of this are already being felt. 

According to a recent report by the Intergovern-
mental Panel on Climate Change ( (IPCC, 
2019)), the large-scale consequences of climate 
change on the oceans are expected to be, in par-
ticular, a rise in sea surface temperature, further 
acidification and a decrease in oxygen. Sea lev-
els continue to rise at an increasing rate. Many 
marine ecosystems are sensitive to climate 
change. 

Global warming is also expected to have a sig-
nificant impact on the North Sea, both through a 
rise in sea level and through changes in the eco-
system. In recent years, for example, species 
that were previously only found further south 
have increasingly spread, and the habits of long-
established species have changed, sometimes 
considerably. 

2.14 Landscape 

The marine landscape visible today above the 
water column is characterised by extensive open 
space structures surrounded by offshore wind 
turbines. In the future, the landscape will con-
tinue to change due to the expansion of offshore 
wind energy utilisation, and the necessary light-
ing can also have a negative impact on the ap-
pearance of the landscape. 

In addition to offshore wind farms, the area under 
review also includes platforms and measuring 
masts for research purposes, which are located 
within or in the immediate vicinity of the wind 
farms. In addition, the A6-A production platform 
is currently located in the Duck's Bill area (hydro-
carbon extraction). 

The extent to which the landscape is impaired by 
vertical structures depends strongly on the visi-
bility conditions. 

The space in which a building becomes visible in 
the landscape is the visual sphere of action. 

It is defined by the visual relationship between 
the building and its surroundings, whereby the 
intensity of an effect decreases with increasing 
distance (GASSNER et al. 2005). 

In the case of platforms and offshore wind farms 
planned at a distance of at least 30 km from the 
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coastline, the impairment of the landscape as 
perceived from land is not very high. At such a 
distance the platforms and wind farms will not be 
massively visible even in good visibility condi-
tions. This also applies to night-time safety 
lighting. 

2.15 Cultural and other material 
assets (underwater cultural 
heritage) 

2.15.1 Recording of the protected asset 
underwater cultural heritage and data 
availability for the underwater 
cultural heritage in the EEZ  

Known underwater cultural heritage in the 
coastal waters and to some extent in the EEZ is 
recorded in the register of sites and monuments 
of the North German coastal states. However, it 
is important to note that this only applies to a 
small part of the underwater cultural heritage. 
The cultural authorities of the federal states are 
exclusively responsible for the state waters. 
Therefore, a systematic processing of infor-
mation on the underwater cultural heritage in the 
EEZ has been limited. The quality of the data 
also varies, for example from identified historical 
wrecks to inaccurate information from records, 
and may need to be improved in order to make 
a concrete planning statement. The registers of 
sites and monuments therefore reflect the cur-
rent state of knowledge, but not the actual stock 
of underwater cultural heritage. 

An active recording of underwater obstacles - 
and thus also shipwrecks - in the North German 
coastal waters is only carried out by the Federal 
Maritime and Hydrographic Agency (BSH). How-
ever, this wreck search does not focus on under-
water cultural heritage, but rather on the location 
and assessment of shipping obstacles. It there-
fore concentrates on objects rising from the sea-
bed which could pose a threat to shipping or fish-

ing. Although the findings of the BSH are regu-
larly included in the registers of sites and monu-
ments of coastal countries, underwater cultural 
heritage sites that are covered by sediment or 
barely visible on the seabed are not normally 
recorded in wreck searches.  

An impression of the actual density of ground 
monuments in the coastal waters is provided by 
maritime construction projects such as subma-
rine cable connections or pipelines, in the course 
of which a large number of previously unknown 
ground monuments regularly come to light dur-
ing the preliminary investigations.  

The risk of unexpected discovery of soil monu-
ments in the course of a construction project can 
only be minimised by a qualified stocktaking as 
part of the environmental assessment of the im-
plications. 

2.15.2 Potential for prehistoric settlement 
traces in the German EEZ  

In the early Holocene, areas of the German EEZ 
in the North Sea were also landlocked regions 
which were settled by humans between 10,000 
and 6,000 years ago (Schmölcke et al. 2006; 
Behre 2003). In water depths of up to 20 m, pre-
viously preserved paleolandscape remains in 
the form of peat and tree remains have been 
identified (Tauber 2014). Archaeological cultural 
heritage in the form of settlement sites has been 
investigated at water depths of up to 10 m (Hartz 
et al. 2014). As a result, water depths of between 
15 m and 50 m in the German North Sea EEZ 
are expected to yield preserved prehistoric set-
tlement traces in paleosol landscapes. Land-
scape reconstructions can be used to identify 
special potential areas for archaeological sites. 
By evaluating erosion zones, areas with no 
longer preserved traces of occupation can be 
identified. 
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Figure 39: Sea level rise and landscape changes during the Holocene in Northern Europe (from top to bottom: 
9700-9200 cal. BC (Preboreal); 8700-8000 cal. BC (Boreal); 6500-4500 cal. BC (Atlantic). Today's coastlines 
and the borders of the federal states are highlighted in grey, land is shown in green, seas and lakes are marked 
in blue, and glaciers appear in white (maps compiled by the Centre for Baltic and Scandinavian Archaeology, 
here taken from a specialist article on the cultural heritage of the heritage protection authorities of the coastal 
states of Lower Saxony, Schleswig-Holstein and Mecklenburg-Western Pomerania) 

An example of an area with high potential for the 
preservation of Stone Age settlement sites is the 
Ems Glacial Valley. Using drill cores and reflec-
tion seismics, the bedrock of the North Sea basin 
was reconstructed and the glacial valley of the 
Ems, which flows into the Elbe glacial stream, 
was traced (HEPP et al. 2017, HEPP et al. 
2019). In the Mesolithic period, river valleys 

formed important settlement areas for the popu-
lation oriented towards hunting and fishing. Of 
particular importance is the finding that the pri-
meval river Ems changed from fresh to brackish 
water over the course of 200 years, which corre-
sponds to a rapid sea-level rise of around 2.5 m 
per year (HEPP et al. 2019, 591). Due to the 
rapid flooding and sedimentation, it is possible 
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that not only individual finds but entire sites with 
a closed find context at the bottom of the North 
Sea have been preserved here. 

With a total area of 18,700 km2, Dogger Bank is 
the largest sandbank in the North Sea, extending 
into the "Duck`s Bill" of the German EEZ. While 
the North Sea has an average depth of 94 m, 
Dogger Bank is on average only 30 m deep. On 
the basis of individual finds, a settlement of the 
so-called Doggerland in the area of the Dogger 
Bank can be proven from the early Mesolithic pe-
riod onwards (BALLIN, 2017); BAILEY et al. 
2020, 190 ff.) A particular potential for the 
preservation of archaeological sites is given by a 
natural phenomenon that took place when Dog-
ger Bank was still terrestrial and populated: set-
tlements could have been preserved as a closed 
find context under a massive sedimentary layer 
that was deposited here by a tidal wave triggered 
by the Storegga landslide in Norway around 
6225-6170 BC (BONDEVIK et al. 2012; FLEM-
MING 2004, 26). 

2.15.3 Wrecks of vessels and wreckage 

This type of underwater cultural heritage in-
cludes not only wrecks of watercraft but also 
wreckage and associated equipment, cargo and 
inventories. The majority of known wreck sites 
are made up of boats and vessels of various pe-
riods. The spectrum ranges from Stone Age dug-
outs to wooden trading vessels from the Middle 
Ages and warships from the World Wars. 

Seaworthy vessels have been documented ar-
chaeologically for the North Sea area from the 
Bronze Age onwards. These include several 
boats from Great Britain, of which the Dover boat 
from around 1575-1520 BC is probably the best 
known (Clark 2004). 

From the Middle Ages onwards, the sea routes 
of long-distance traders ran across the open sea, 
as the 12th chapter of the Hanseatic Sea Book 
in the "Hausmeer" (home sea) of the Hanseatic 
League shows. Although ship finds from this pe-
riod have so far tended to be found in the imme-
diate coastal area and in silted up former harbour 
areas, new finds in the open sea are increasingly 
being added. For example, during the salvage of 

containers in the North Sea in 2019, a merchant 
ship from 1536 with a cargo of copper bars was 
discovered by chance (van Ommeren 2019). 

Shipping in the North and Baltic Seas in the 16th-
18th centuries was mainly influenced by the rise 
of the United Netherlands as a trading power and 
the naval wars of the Scandinavian kingdoms for 
supremacy over the Baltic Sea. Examples in-
clude the Swedish flagship "Princessan Hedvig 
Sophia", which sank in 1715, the frigate 
"Mynden", which sank off the coast of Rügen in 
1718, and the Danish turret ship "Lindormen" 
from 1644 (Auer 2004; Auer 2010; Segschneider 
2014). 

In the course of the 18th and 19th centuries, the 
volume of trade across the North and Baltic Seas 
increased enormously. Examples include coal 
exports from the British Isles and timber exports 
from the Baltic States. These goods were trans-
ported on wooden sailing ships and later on iron 
steamships. Lively maritime trade also led to an 
increase in shipping accidents during this period. 
Archaeologically investigated ship finds from this 
period include the wreck of the British merchant 
ship "General Carleton" from 1785 (Ossowski, 
2008), and the wreck of a 19th century coal 
transporter off Rotterdam (Adams et al., 1990). 

With the advent of industrial composite aircraft 
wrecks and iron or steel shipbuilding from the 
middle of the 19th century onwards, the 
knowledge gained from written and pictorial 
sources outweighs the knowledge gained from 
the use of the materials. Because of the often 
better preservation, wrecks from the 19th and 
20th centuries are currently far more present in 
archaeological evidence than wooden wrecks 
(Oppelt 2019). In the longer term, however, this 
is likely to change due to the progressing corro-
sion of steel wrecks. 

Due to their historical significance and the lack 
of written sources on certain military and war-re-
lated aspects, wrecks from the two world wars 
are listed as archaeological cultural monuments 
up to and including 1945. They also have an im-
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portant function as places of remembrance (Ick-
erodt 2014). Particularly in the course of the 1st 
World War, naval battles also resulted in the loss 
of several vehicles in a limited space. In August 
1914, for example, three small cruisers and a tor-
pedo boat were sunk in a naval battle between 
the Imperial German and British navies west of 
Helgoland. The wrecks of these cruisers are all 
located in the German EEZ (Huber & Witt 2018). 

Equipment or parts of cargo may provide evi-
dence of past maritime activities. Among the 
most common objects are anchors which for var-
ious reasons could not be recovered after an an-
chor manoeuvre and remained on the seabed. 

So-called ballast heaps, accumulations of stone 
ballast on the bottom, for example, occurred dur-
ing the loading of ships in front of a natural har-
bour, but can also be an indication of the lighten-
ing of a vehicle that has run aground. However, 
it is not uncommon for ballast material to conceal 
a shipwreck. 

2.15.4 Aircraft wrecks and rockets 

Most of the known finds of aircraft wrecks in the 
North and Baltic Seas are related to World War 
II. The fates of countless aircraft crews, both on 
the Allied and the German side, are unknown. 
Aircraft crashes can rarely be precisely located, 
making it difficult to classify the wrecks. While 
emergency ditching can lead to relatively well-
preserved aircraft wrecks, crash sites are often 
marked by extensive debris fields at the bottom 
of the water. In addition to providing insights into 
technical aspects of construction and deploy-
ment, the aircraft wrecks of the Second World 
War also bear eloquent testimony to the events 
of the war. 

Another aspect is the possible presence of hu-
man remains. Especially wrecks from the last 
two wars are often not only ground monuments 
but also war graves. 

Although prehistoric and early wreck finds were 
mostly discovered in coastal waters or came 
from burial sites, under favourable conditions 

such finds could also be found in the German 
EEZ. Medieval shipwrecks at the latest are 
known from the high Baltic Sea at depths of over 
-50 m. There, the wooden wrecks are particularly 
well preserved thanks to the low temperatures 
and low levels of infestation by wood-decompos-
ing organisms. 

In general, wooden ships or their remains may 
have survived undetected under sediment lay-
ers. Even if parts of the wreck are barely visible 
above ground, considerable remains of a ship's 
hull together with the ship's inventory can be hid-
den under the sediment. Cargo residues and 
parts of the equipment or armament are thus in 
a closed find context and, like "time capsules", 
allow unique insights into the past. 

2.15.5 Potential for wrecks in the German 
EEZ 

Although prehistoric and early wreck finds were 
mostly discovered in coastal waters or came 
from burial sites, under favourable conditions 
such finds could also be found in the German 
EEZ. Medieval shipwrecks at the latest are 
known from the high Baltic Sea at depths of over 
-50 m. There, the wooden wrecks are particularly 
well preserved thanks to the low temperatures 
and low levels of infestation by wood-decompos-
ing organisms. 

In general, wooden ships or their remains may 
have survived undetected under sediment 
layers. Even if parts of the wreck are barely 
visible above ground, considerable remains of a 
ship's hull together with the ship's inventory can 
be hidden under the sediment. Cargo residues 
and parts of the equipment or armament are thus 
in a closed find context and, like "time capsules", 
allow unique insights into the past. 

2.15.6 Status assessment of the protected 
asset underwater cultural heritage 

Central factors for the definition of an archaeo-
logical monument (ground monument or under-
water monument) are its cultural-historical signif-
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icance (monument worthiness) and the public in-
terest in its research and preservation (monu-
ment worthiness). 

The significance of the protected asset or its 
monument value is assessed according to the 
following criteria (see also the monument protec-
tion laws of the federal states; see also Ickerodt 
2014): 

• Historical testimonial value 

• Scientific or technical value, research 
value 

• Social significance (place of 
remembrance, e.g. sea grave) 

• Rarity value 

• Integrity (conservation level, status, 
endangerment) 

The testimonial value varies according to the 
preservation and type of the site. For example, 
the historical testimonial value of underwater 
sites is generally very high due to the very good 
conservation conditions for organic materials. 
On land, Middle Stone Age sites are mostly lim-
ited to scattered flint objects. Only by preserving 
bones, antlers, wood and other plant remains in 
boggy and underwater sites, the way of life, set-
tlement structure or social organisation of the 
people of that time can be researched further. 
The same applies to finds of organic materials 
from well-preserved shipwrecks, which may be-
long to personal equipment, cargo or armament. 
Well preserved wrecks with preserved inventory 
and construction elements have a high testimo-
nial value.

 

Figure 40: Comparison of preservation conditions of archaeological finds on land and under water (after Coles 
1988). 
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The technical value can be derived from the example of watercrafts. These were among the most 
advanced means of transport of their time and reflect the technological know-how of a society. 
Merchant ships were built to transport cargo safely over long distances. Warships were not only 
intended to serve as effective battle platforms, but also had to meet high standards in terms of 
seaworthiness, manoeuvrability and speed, and also had a representative function. Therefore the 
scientific, technical and testimonial value of shipwrecks with well-preserved construction elements 
is high. 

Since the loss of a vehicle with cargo and inventory records a certain moment in the past, wrecks 
are often referred to as "time capsules". If properly preserved, an analysis of the wreckage pro-
vides detailed insights into everyday life on board. In addition to technological progress, ship finds 
can therefore often also be used to draw conclusions about political, economic and scenic factors 
as well as the social structure of a society. This illustrates the extraordinary research value of 
underwater sites and also their special integrity compared to sites on land. 

The social commemorative value of the wrecks of ships and aircraft from the First and Second 
World Wars is particularly important. 

The rarity value varies according to the type and dating of the site. Prehistoric wrecks have a very 
high rarity value. The same applies to medieval and early modern wreck finds in good condition. 
Modern wreck finds can also have a high rarity value if they are characterised by special technical 
or construction features. 

The integrity or the conservation status of an underwater site must be determined and assessed 
individually in each case. Both the deposition conditions during the genesis of a site or during the 
sinking and emplacement of a wreck, as well as subsequent destruction, for example by abiotic 
factors such as erosion by currents or decomposition by organisms, influence the integrity and 
preservation of a site or parts of a site. As already mentioned, the preservation conditions for 
organic materials under oxygen-tight conditions in the underwater environment are particularly 
outstanding. While exposed wrecks are exposed to erosion and can be damaged by various uses 
on the seabed, fully covered sites offer excellent conservation conditions. 

The spatial location of a large number of wrecks is known on the basis of the evaluation of existing 
hydroacoustic recordings and the wreck database of the BSH and is recorded in the BSH's 
nautical charts. No further information is available for the EEZ on ground monuments such as 
settlement remains.  

 Protected assetuman being, including human health 

Overall, the area under review for which the spatial plan makes rules is of little significance for 
the protected asset human being. 

On the one hand, the marine environment provides the working environment for people employed 
on ships and fixed installations at sea, in maritime shipping, fisheries, offshore wind industry, 
extraction of raw materials, scientific research and defence. 

Precise figures on the number of people regularly staying in the area are not available. 
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Its importance as a working environment can be considered as rather low. Occupational health 
and safety is subject to the relevant specialist legislation, for shipping e.g. international maritime 
law and national regulations, for offshore wind energy protection and safety concepts are drawn 
up as part of the approval procedures. On the other hand, the sea is a recreational and leisure 
area for people who use the sea space, on ferries and cruise ships, but also with sports boats 
and tourist vessels. 

Direct use for recreation and leisure by pleasure boats and tourist vessels is seldom found in the 
North Sea. 

Further impacts on humans or their living environment from activities at sea, e.g. as a result of 
shipwrecks, can occur beyond the area under review, especially on islands and along the coasts. 

As the North Sea EEZ as a whole is of little importance for active recreational use and as a 
working environment, the prior pollution levels can be considered low. A special significance of 
the area under review for human health and well-being cannot be derived. 
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2.17 Interrelationships between the protected assets 

The components of the marine ecosystem, from bacteria and plankton to marine mammals and 
birds, influence each other through complex processes. The biological protected assets plankton, 
benthos, fish, marine mammals and birds, which are described in detail in Chapter Introduction  

Legal bases and environmental assessment 
tasks 

Maritime spatial planning in the German Exclu-
sive Economic Zone (EEZ) is the responsibility 
of the Federal Government under the Regional 
Planning Act (Raumordnungsgesetz, ROG). In 
accordance with Article 17(1) of the ROG, the 
competent Federal Ministry, the Federal Minis-
try of the Interior, Building and Community 
(BMI), in agreement with the federal ministries 
concerned, draws up a spatial plan for the Ger-
man EEZ as a statutory instrument. In accord-
ance with Article 17(1) Sentence 3 of the ROG, 
the BSH carries out the preliminary procedural 
steps for drawing up the spatial plans (Rau-
mordnungsplans, ROP) with the consent of the 
BMI. When drawing up the ROP, an environ-
mental assessment is carried out in accord-
ance with the provisions of the ROG and, 
where applicable, those of the Environmental 
Impacts Assessment Act (Gesetz über die Um-
weltverträglichkeitsprüfung, UVPG), the so-
called Strategic Environmental Assessment 
(SEA). 

The obligation to carry out a strategic environ-
mental assessment, including the preparation 
of an environmental report, is a result of the up-
dating, amendment and cancellation of the ex-
isting spatial plans from 2009, from Articles 
7(7) and (8) of the ROG, in conjunction with Ar-
ticle 35(1) No. 1 of the UVPG and No. 1.6 of 
Annex 5. 

According to Article 1 of the SEA Directive 
2001/42/EC, the aim of the Strategic Environ-
mental Assessment is to ensure a high level of 
environmental protection in order to promote 
sustainable development and to contribute to 
ensuring that environmental considerations are 

adequately taken into account during the prep-
aration and adoption of plans well in advance 
of the actual project planning. According to Ar-
ticle 8 of the ROG, the Strategic Environmental 
Assessment has the task of determining the 
likely significant impacts of implementing the 
plan and to describe and evaluate them in an 
environmental report at an early stage. It 
serves to ensure effective environmental pre-
cautions in accordance with the applicable laws 
and is performed according to uniform princi-
ples and with public participation. All protected 
resources under Article 8(1) of ROG are to be 
considered: 

• people, including human health  

• fauna, flora, and biodiversity 

• site, soil, water, air, climate and land-
scape 

• cultural and other material resources 

• the interactions between the above-
mentioned protected resources. 

In the context of spatial planning, definitions 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples.  

The requirements and content of the environ-
mental report to be prepared are specified in 
Annex 1 of Article 8(1) of the ROG. 

Accordingly, the environmental report consists 
of an introduction, a description and assess-
ment of the environmental impacts identified in 
the environmental review, in accordance with 
Article 8(1) of the ROG, and additional infor-
mation. 

According to No. 2d) of Annex 1 of Article 8 of 
the ROG, other planning options that may be 
expressly considered should also be named, 
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taking into account the objectives and the geo-
graphical scope of the ROP. 

 Outline of the content and main 
objectives of the spatial plan  

According to Article 17(1) of the ROG, the spa-
tial plan for the German EEZ must take into ac-
count any interaction between land and sea, as 
well as safety aspects 

5. to ensure safety  
and ease of navigation, 

6. for further economic  
uses, 

7. for scientific uses 
and 

8. to protect and improve 
the marine environment. 

 

According to Article 7(1) of the ROG, spatial 
plans for a specific planning area and a regular 
medium-term period must contain specifica-
tions as objectives and principles of spatial 
planning for the development, order and safe-
guarding of the area, in particular for the uses 
and functions of the area. 

Under Article 7(3) of the ROG, these provisions 
may also designate areas. For the EEZ, these 
may be the following areas: 

Priority areas intended for certain spatially sig-
nificant functions or uses and excluding other 
spatially significant functions or uses in the 
area, where these are incompatible with the pri-
ority functions or uses. 

Reserved areas, which are to be reserved for 
certain spatially significant functions or uses, to 
which particular weight is to be attached when 
comparing them to competing spatially signifi-
cant functions or uses. 

Suitability areas for the marine area in which 
certain spatially significant functions or uses do 

not conflict with other spatially significant inter-
ests, whereby these functions or uses are ex-
cluded elsewhere in the planning area. 

In the case of priority areas, it may be stipulated 
that they also have the effect of suitability areas 
under Article 7(3) Sentence 2 No. 4 of the 
ROG. 

According to Article 7(4) of the ROG, the spatial 
plans should also contain spatially significant 
planning provisions and measures by public 
bodies and entities under private law according 
to Article 4(1) Sentence 2 of the ROG which are 
suitable for inclusion in spatial plans, are nec-
essary for the coordination of spatial claims, 
and can be secured by objectives or principles 
of spatial planning. 

 Relationship to other relevant 
plans, programmes and pro-
jects  

In Germany, there is a tiered planning system 
for the coordination of all spatial requirements 
and concerns arising in a given area, consisting 
of Federal, State and Regional planning au-
thorities. According to Article 1(1) Sentence 2 
of the ROG, this system is used to coordinate 
different spatial requirements in order to bal-
ance out conflicts arising at the respective plan-
ning level and to make provisions for individual 
uses and functions of the space. 

The tiered system allows the planning to be fur-
ther specified by the subsequent planning lev-
els. According to Article 1(3) of the ROG, the 
development, organisation and safeguarding of 
the subspaces should be integrated into the 
conditions and requirements of the overall 
area, and the development, organisation and 
safeguarding of the overall area should take 
into account the conditions and requirements of 
its subspaces.  

The Federal Ministry of the Interior, Building 
and Community (BMI) is responsible for spatial 
planning at federal level in the EEZ. In contrast, 
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the respective federal state is responsible for 
state planning for the entire area of the state, 
including the respective coastal waters. 

In addition to spatial planning for the respective 
areas of responsibility, there are sectoral plans 
based on sectoral laws for certain planning ar-
eas. Sectoral plans serve to define details for 
the respective sector, taking into account the 
requirements of spatial planning.  

2.18.1 Spatial plans in adjacent areas  

In the interests of coherent planning, coordina-
tion processes with the plans of the coastal fed-
eral states and neighbouring states are advisa-
ble and must be taken into account in the cu-
mulative assessment of impacts on the marine 
environment. At present, the spatial planning of 
both Lower Saxony and Schleswig-Holstein is 
being updated. Regional spatial planning pro-
grammes of the coastal regions will be taken 
into account, provided that significant defini-
tions are made for the coastal waters. 

2.18.1.1 Lower Saxony  

The spatial plan for the state of Lower Saxony, 
including the coastal sea of Lower Saxony, is 
the State Spatial Planning Programme 
(Landesraumordnungsprogramm, LROP). The 
Ministry of Food, Agriculture and Consumer 
Protection of Lower Saxony, as the highest 
state planning authority, is responsible for 
drawing up and amending it; the final decision 
on the LROP is the responsibility of the state 
government. The LROP is based on a directive 
from 1994 and has been updated several times 
since then, most recently in 2017. At the end of 
2019, the procedure for a new update was ini-
tiated. 

2.18.1.2 Schleswig-Holstein  

In Schleswig-Holstein, the State Development 
Plan (Landesentwicklungsplan, LEP S-H) is the 
basis for the state's spatial planning. The Min-
istry of the Interior, Rural Areas, Integration and 

Equality of Schleswig-Holstein (MILIG) is re-
sponsible for drafting it and amending it. The 
current LEP S-H, from 2010, forms the basis for 
the spatial planning of the state until 2025. The 
state of Schleswig-Holstein has initiated the 
procedure for updating the LEP S-H 2010 and 
carried out a participation procedure in 2019. 

2.18.1.3 Netherlands  

The Netherlands is in the fourth revision cycle 
and is currently preparing the planning phase. 
The plan is binding and covers a planning area.  

2.18.1.4 United Kingdom  

England consists of 11 planning areas and 
each area is to receive its own plan. These are 
to be designed for a long-term period of about 
20 years and updated every three years. It is 
envisaged that all plans will be in place by 
2021. 

The Scottish Plan is currently being revised 
and is in its second cycle. The consultation on 
the revision of the first plan has just been com-
pleted. Scotland has one national maritime 
spatial plan and 11 spatial planning areas. The 
spatial plans are also binding in Scotland.  

2.18.1.5 Denmark  

Denmark is at an advanced stage of the spatial 
planning process. Denmark is currently drafting 
the first spatial plan as a comprehensive plan 
for the North Sea and the Baltic Sea, which will 
be binding and last until 2050.  

2.18.2 MSFD programme of measures  

Each Member State must develop a marine 
strategy to achieve good status for its marine 
waters, which for Germany is the North Sea 
and the Baltic Sea. The key to this is the estab-
lishment of a programme of measures to 
achieve or maintain good environmental status 
and the practical implementation of this pro-
gramme of measures. The establishment of the 
programme of measures  is regulated in Ger-
many by Article 45h of the Federal Water Act 
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(Wasserhaushaltsgesetz, WHG). Under Objec-
tive 2.4 "Oceans with sustainably and carefully 
used resources", the current MSFD pro-
gramme of measures mentions maritime spa-
tial planning as a contribution of existing 
measures to achieving the operational objec-
tives of the MSFD. In addition, the catalogue of 
measures also formulates a concrete review 
mandate for updating the spatial plans with re-
gard to measures for the protection of migra-
tory species in the marine area. Both the envi-
ronmental objectives of the MSFD and the 
MSFD programme of measures are taken into 
account in the SEA. 

2.18.3 Management plans for the North 
Sea EEZ nature reserves  

On 17 November 2017, the Federal Agency for 
Nature Conservation (Bundesamt für Na-
turschutz, BfN) initiated the participation proce-
dure under Article 7(3) of the Regulation on the 
Establishment of the "Borkum Riffgrund" Na-
ture Conservation Area (NSGBRgV), Article 
7(3) of the Regulation on the Establishment of 
the Doggerbank Nature Conservation Area 
(NSGDgbV) and Article 9(3) of the Regulation 
on the Establishment of the "Sylt Outer Reef - 
Eastern German Bight" Nature Conservation 
Area (NSGSylV) on the management plans for 
the nature conservation areas in the German 
North Sea EEZ. On 13 May 2020, the manage-
ment plans "Borkum Riffgrund", "Doggerbank" 
and "Sylt Outer Reef - Eastern German Bight" 
were published in the Federal Gazette. 

2.18.4 Tiered planning procedure for off-
shore wind energy and power lines 
(central model)  

For some uses in the German EEZ, such as 
offshore wind energy and power cables, a 
multi-stage planning and approval process—
i.e. a subdivision into several stages—is envis-
aged. In this context, the instrument of maritime 
spatial planning is at the highest and superor-
dinate level. The spatial plan is the forward-

looking planning instrument which coordinates 
the most diverse interests of users in the fields 
of industry, science and research as well as 
protection claims. A strategic environmental 
assessment must be carried out when the spa-
tial plan is drafted. The SEA for the ROP is re-
lated to various downstream environmental as-
sessments, in particular the directly down-
stream SEA for the site development plan 
(FEP). 

The next level is the FEP. Within the framework 
of the so-called central model, the FEP is the 
control instrument for the orderly expansion of 
offshore wind energy and electricity grids in a 
tiered planning process. The FEP has the char-
acter of a sectoral plan. The sectoral plan is de-
signed to plan the use of offshore wind energy 
and the electricity grids in a targeted manner 
and as optimally as possible under the given 
framework conditions—in particular the re-
quirements of spatial planning—by defining ar-
eas and sites as well as locations, routes and 
route corridors for grid connections or for cross-
border submarine cable systems. In principle, 
a SEA is carried out to accompany the estab-
lishment, updating and modification of the FEP. 

In the next step, the sites for offshore wind tur-
bines defined in the FEP will undergo a prelim-
inary examination. If the requirements of Article 
12(2) of the Wind Energy At Sea Act (Wind-
SeeG) are met, the preliminary examination is 
followed by the determination of the suitability 
of the site for the construction and operation of 
offshore wind energy installations. The prelimi-
nary investigation is also accompanied by a 
SEA. 

If the suitability of a site for the use of offshore 
wind energy is established, the site is put out to 
tender and the winning bidder or corresponding 
entitled entity can submit an application for ap-
proval (planning approval or planning permis-
sion) for the erection and operation of wind tur-
bines on the area specified in the FEP. As part 
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of the planning approval procedure, an environ-
mental impact assessment is carried out if the 
prerequisites are met. 

While the sites defined in the FEP for the use 
of offshore wind energy are pre-examined and 
tendered, this is not the case for defined sites, 
routes and route corridors for grid connections 
or cross-border submarine cable systems. 
Upon application, a planning approval proce-
dure including an environmental assessment is 

usually carried out for the construction and op-
eration of grid connection lines. The same ap-
plies to cross-border submarine cable systems.  

Under Article 1(4) of the UVPG, the UVPG also 
applies where federal or state legislation does 
not specify the environmental impact assess-
ment in more detail or does not comply with the 
essential requirements of the UVPG. 

 

Figure 1: Overview of the tiered planning and approval process in the EEZ.  

In the case of multi-stage planning and ap-
proval processes, it follows from the relevant 
legislation (e.g. Federal Regional Planning Act, 
WindSeeG and BBergG) or, more generally, 
from Article 39(3) of the UVPG that, in the case 
of plans, when defining the scope of the inves-
tigation, it should be determined at which of the 
process stages certain environmental impacts 
are to be assessed. In this way, multiple as-
sessments are to be avoided. The nature and 
extent of the environmental impacts, technical 

requirements, and the content and subject mat-
ter of the plan must be taken into account. 

 
In the case of subsequent plans and subse-
quent approvals of projects for which the plan 
sets a framework, the environmental assess-
ment pursuant to Article 39(3) Sentence 3 of 
the UVPG shall be limited to additional or other 
significant environmental impacts as well as to 
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necessary updates and more detailed investi-
gations. 

As part of the tiered planning and approval pro-
cess, a common feature of all reviews is that 
environmental impacts on the protected re-
sources specified in Article 8(1) of the ROG 
and Article 2(1) of the UVPG are considered, 
including their interactions. 

According to the definition in Article 2(2) of the 
UVPG, environmental impacts within the 
meaning of the UVPG are direct and indirect 
impacts of a project or the implementation of a 
plan or programme on the protected resources. 

According to Article 3 of the UVPG, environ-
mental assessments comprise the identifica-
tion, description and assessment of the signifi-
cant impacts of a project or a plan or pro-
gramme on the protected resources. They 
serve to ensure effective environmental protec-
tion in accordance with the applicable laws and 
are carried out according to uniform principles 
and with public participation. 

In the offshore sector, avifauna has become 
established as a sub-category of the objects of 
protection of animals, plants and biological di-
versity: seabirds/resting and migratory birds, 
benthos, biotope types, plankton, marine mam-
mals, fish and bats. 

 
Figure 2: Overview of the protected resources in the environmental assessments. 
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The detail of the tiered planning process is as 
follows: 

2.18.4.1 Maritime spatial planning (EEZ)  

At the highest and superordinate level is the in-
strument of maritime spatial planning. For sus-
tainable spatial planning in the EEZ, the BSH 
prepares a spatial plan on behalf of the compe-
tent Federal Ministry, which comes into force in 
the form of statutory orders. 

The spatial plans should define, taking into ac-
count possible interactions between land and 
sea, and safety aspects 

• to ensure the safety and ease of navi-
gation, 

• for further economic uses, 
• for scientific uses and 
• to protect and improve the marine en-

vironment. 

In the context of spatial planning, specifications 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples. According to Article 8(1) of the ROG, 
when drafting spatial plans, the body responsi-
ble for the spatial plan must carry out a strate-
gic environmental assessment in which the 
likely significant impacts of the respective spa-
tial plan on the resources to be protected, in-
cluding interactions, must be identified, de-
scribed and evaluated. 

The aim of the instrument of spatial planning is 
to optimise overall planning solutions. A wider 
spectrum of uses and functions is considered. 
Fundamental strategic questions should be 
clarified at the beginning of a planning process. 
In this way, the instrument primarily functions, 
within the framework of the legal provisions, as 
a controlling planning instrument for the plan-
ning administrative bodies in order to create a 
framework for all uses which is compatible with 
the spatial and natural environment as far as 
possible. 

In spatial planning, the depth of examination 
is generally characterised by a greater scope of 
investigation, i.e. a fundamentally greater num-
ber of planning options, and a lesser depth of 
investigation in terms of detailed analyses. 
Above all, regional, national and global impacts 
as well as secondary, cumulative and syner-
getic effects are taken into account.  

The focus is therefore on possible cumulative 
effects, strategic and large-scale planning op-
tions and possible transboundary impacts. 

2.18.4.2 Site development plan  

The next level is the FEP.  

The specifications to be made by the FEP and 
to be examined within the framework of the 
SEA result from Article 5(1) of the WindSeeG. 
The plan mainly specifies areas and sites for 
wind energy plants as well as the expected ca-
pacity to be installed on these sites. In addition, 
the FEP also specifies routes, route corridors 
and sites. Planning and technical principles are 
also laid down. Although these also serve, 
among other things, to reduce environmental 
impacts, they may in turn lead to impacts, so 
that an assessment is required as part of the 
SEA. 

With regard to the FEP's objectives, it deals 
with the fundamental questions of the use of 
offshore wind energy and grid connections on 
the basis of the legal requirements, especially 
with the need, purpose, technology and the 
identification of sites and routes or route corri-
dors. Therefore, the primary function of the 
plan is as a steering planning instrument in or-
der to create a spatially and, as far as possible, 
nature-compatible framework for the imple-
mentation of individual projects, i.e. the con-
struction and operation of offshore wind energy 
plants, their grid connections, cross-border 
submarine cable systems and interconnec-
tions. 
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The depth of the assessment of the likely sig-
nificant environmental effects is characterised 
by a wider scope of investigation, i.e. a larger 
number of alternatives and, in principle, a lower 
depth of investigation. At the level of sectoral 
planning, detailed analyses are generally not 
yet performed. Above all, local, national and 
global impacts, as well as secondary, cumula-
tive and synergistic impacts in the sense of an 
overall view, are taken into account.  

As with the instrument of maritime spatial plan-
ning, the focus of the audit is on possible cu-
mulative effects as well as possible cross-bor-
der impacts. In addition, the FEP focuses on 
strategic, technical and spatial alternatives, es-
pecially for the use of wind energy and power 
lines. 

2.18.4.3 Suitability test as part of the pre-
liminary examination  

The next step in the tiered planning process is 
the suitability testing of sites for offshore wind 
turbines.  

In addition, the power to be installed is deter-
mined on the site in question.  

In accordance with Article 10(2) of the Wind-
SeeG, the suitability test assesses whether the 
construction and operation of offshore wind en-
ergy installations on the site conflicts with the 
criteria for the inadmissibility of defining a site 
in the site development plan, in accordance 
with Article 5(3) of the WindSeeG or, insofar as 
they can be assessed independently of the 
later design of the project, with the interests rel-
evant for the plan approval in accordance with 
Article 48(4) Sentence 1 of the WindSeeG. 

Both the criteria of Article 5(3) of the WindSeeG 
and the matters of Article 48(4) Sentence 1 of 
the WindSeeG require an assessment of 
whether the marine environment is endan-
gered. With regard to the latter concerns, there 
must be an assessment of whether pollution of 
the marine environment within the meaning of 

Article 1(1) No. 4 of the United Nations Con-
vention on the Law of the Sea is at risk and 
whether bird migration is endangered. 

Therefore, the preliminary examination with the 
suitability assessment or determination is the 
instrument connected between the FEP and 
the individual approval procedure for offshore 
wind energy plants. It refers to a specific site 
designated in the FEP and is thus much 
smaller than the FEP. It is distinguished from 
the plan approval procedure by the fact that an 
inspection approach which is independent of 
the later specific type of plant and layout is to 
be applied. So, the impact prognosis is based 
on model parameters, e.g. in two scenarios or 
ranges of scenarios which are intended to rep-
resent possible realistic developments. 

Compared to the FEP, the SEA of the profi-
ciency test is characterised by a smaller exam-
ination area and a greater depth of examina-
tion. In principle, fewer and spatially limited al-
ternatives are seriously considered. The two 
primary alternatives are the determination of 
the suitability of a site on the one hand and the 
determination of its (possibly partial) unsuitabil-
ity (see Article 12(6) of the WindSeeG) on the 
other. Restrictions on the type and extent of de-
velopment, which are included as specifica-
tions in the determination of suitability, are not 
alternatives in this sense. 

The focus of the environmental assessment 
within the framework of the suitability test is on 
considering the local impacts of a development 
with wind energy plants in relation to the site 
and the location of the development on the site. 

2.18.4.4 Approval procedure (planning ap-
proval and planning licensing 
procedure) for offshore wind tur-
bines  

The next step after the preliminary examination 
is the approval procedure for the installation 
and operation of offshore wind turbines. After 
the site under examination has been put out to 
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tender by the BNetzA, the winning bidder can, 
once BNetzA has accepted the bid, submit an 
application for planning approval or—if the pre-
requisites are met—for planning permission for 
the construction and operation of offshore wind 
energy plants, including the necessary ancillary 
plants on the site under examination. 

In addition to the legal requirements of Article 
73(1) Sentence 2 of the VwVfG, the plan must 
include the information contained in Article 
47(1) of the WindSeeG. The plan may only be 
established under certain conditions listed in 
Article 48(4) of the WindSeeG, and only if, inter 
alia, the marine environment is not endan-
gered, in particular if there is no cause for con-
cern about pollution of the marine environment 
within the meaning of Article 1(1) No.4 of the 
Convention on the Law of the Sea, and if bird 
migration is not endangered. 

Under Article 24 of the UVPG, the competent 
authority prepares a summary of 

• the environmental impact of the project 
• the characteristics of the project and 

the site, which are intended to prevent, 
reduce or offset significant adverse en-
vironmental effects 

• measures to prevent, reduce or offset 
significant adverse environmental im-
pacts 

• the replacement measures in case of 
interventions in nature and landscape. 

Under Article 16(1) of the UVPG, the project 
developer must submit a report to the compe-
tent authority on the expected environmental 
impacts of the project (EIA report), which must 
contain at least the following information:  

• a description of the project, including in-
formation on the location, nature, scale 
and design, size and other essential 
characteristics of the project 

• a description of the environment and its 
components within the project's sphere 
of influence 

• a description of the characteristics of 
the project and of the location of the 
project to exclude, reduce or offset the 
occurrence of significant adverse envi-
ronmental effects of the project 

• a description of the measures planned 
to prevent, reduce or offset any signifi-
cant adverse effects of the project on 
the environment and a description of 
planned replacement measures 

• a description of the expected significant 
environmental effects of the project 

• a description of the reasonable alterna-
tives, relevant to the project and its spe-
cific characteristics, that have been 
considered by the developer and the 
main reasons for the choice made, tak-
ing into account the specific environ-
mental effects of the project 

• a generally understandable, non-tech-
nical summary of the EIA report. 

Pilot wind energy plants are only dealt with in 
the context of the environmental assessment in 
the approval procedure and not at upstream 
stages. 

2.18.4.5 Approval procedure for grid con-
nections (converter platforms 
and submarine cable systems)  

In the tiered planning process, the establish-
ment and operation of grid connections for off-
shore wind energy plants (converter platform 
and submarine cable systems, if applicable) is 
examined at the level of the approval proce-
dures (planning approval and planning permis-
sion procedures) when implementing the spa-
tial planning requirements and the specifica-
tions of the FEP at the request of the respective 
project executing agency—the responsible 
TSO.  
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According to Article 44(1) in conjunction with 
Article 45(1) of the WindSeeG, the construction 
and operation of facilities for the transmission 
of electricity require planning approval. In addi-
tion to the legal requirements of Article 73(1) 
Sentence 2 of the VwVfG, the plan must in-
clude the information contained in Article 47(1) 
of the WindSeeG. The plan may only be ap-
proved under certain conditions listed in Article 
48(4) of the WindSeeG and only if, inter alia, 
the marine environment is not endangered, in 
particular if there is no cause for concern about 
pollution of the marine environment within the 
meaning of Article 1(1) No.4 of the Convention 
on the Law of the Sea, and no threat to bird mi-
gration. 

Moreover, according to Article 1(4) of the 
UVPG, the requirements for the environmental 
impact assessment of offshore wind energy in-
stallations, including ancillary installations, ap-
ply accordingly to the performance of the envi-
ronmental assessment. 

2.18.4.6 Cross-border submarine cable 
systems  

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG (Federal Mining 
Act), the construction and operation of an un-
derwater cable in or on the continental shelf re-
quires a permit  

• from a mining point of view (through 
the competent state mining authority) 

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

In accordance with Article 133(2) of the 
BBergG, the above-mentioned permits may 
only be refused if there is a risk to the life or 
health of persons or material resources or an 
impairment of overriding public interests which 
cannot be prevented or compensated for by a 
time limit, conditions or requirements. An im-
pairment of overriding public interests exists in 

particular in the cases specified in Article 
132(2) No. 3 of the BBergG. In accordance with 
Article 132(2) No. 3 b) and d) of the BBergG, 
an impairment of overriding public interests 
with regard to the marine environment exists in 
particular if the flora and fauna would be im-
paired in an unacceptable manner or if there is 
reason to believe that the sea will be polluted.  

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of transboundary submarine cable systems. 
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2.18.5 Cables  

On the upper level is the instrument of spatial 
planning. In this framework, areas or corridors 
for pipelines and data cables are defined. 

According to Article 8(1) of the ROG, the likely 
significant effects of the pipeline provisions on 
the protected resources must be identified, de-
scribed and assessed. 

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG, the construction 
and operation of a transit pipeline or underwa-
ter cable (data cable) in or on the continental 
shelf requires a permit 

• from a mining point of view (through 
the competent state mining authority) 
and  

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

According to Article 133(2) of the BBergG, the 
above-mentioned permits may only be refused 
if there is a risk to the life or health of persons 
or material resources or an impairment of over-
riding public interests which cannot be pre-

vented or compensated for by a time limit, con-
ditions or requirements. An impairment of over-
riding public interests exists in particular in the 
cases specified in Article 132(2) No. 3 of the 
BBergG. In accordance with Article 132(2) No. 
3 b) and d) of the BBergG, an impairment of 
overriding public interests with regard to the 
marine environment exists in particular if the 
flora and fauna are impaired in an unaccepta-
ble manner or if there is reason to believe that 
the sea will be polluted. 

In accordance with Article 133(2a) of the 
BBergG, the construction and operation of a 
transit pipeline, which is also a project within 
the meaning of Article 1(1) No.1 of the UVPG, 
is subject to an environmental impact assess-
ment in the licensing procedure with regard to 
the organisation of the use and exploitation of 
the waters above the continental shelf and the 
airspace above these waters, as stipulated in 
the UVPG. 

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of data cables. 
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Figure 4: Overview of the focal points of the environmental assessment for pipelines and data cables. 

2.18.6 Raw material extraction  

In the German North and Baltic Seas, various 
mineral resources are sought and extracted, 
e.g. sand, gravel and hydrocarbons. As a su-
perordinate instrument, spatial planning ad-
dresses possible large-scale spatial definitions, 
possibly including other uses. The anticipated 
significant environmental effects are reviewed 
(cf. also Chapter 1.5.4). 

During implementation, the extraction of raw 
materials is regularly divided into different 
phases: exploration, development, operation 
and aftercare phase. 

The exploration serves the purpose of explor-
ing raw material deposits in accordance with 
Article 4(1) of the BBergG. In the marine area, 
it is regularly carried out by means of geophys-
ical surveys, including seismic surveys and ex-
ploration drilling. In the EEZ, the extraction of 
raw materials includes the extraction (loosen-
ing, release), processing, storage and transport 
of raw materials. 

In accordance with the Federal Mining Act, 
mining permits (permission, licence) must be 
obtained for exploration in the area of the con-
tinental shelf. These grant the right to explore 
for and/or extract mineral resources in a speci-
fied field for a specified period. Additional per-
mits in the form of operating plans are required 
for development (extraction and exploration ac-
tivities) (cf. Article 51 of the BBergG). For the 
establishment and management of an opera-
tion, main operating plans must be drawn up for 
a period not normally exceeding two years, 
which must be continuously updated as re-
quired (Article 52(1) Sentence 1 of the 
BBergG). 

In the case of mining projects requiring an EIA 
Act, the preparation of a general operating plan 
is mandatory, and a planning approval proce-
dure must be carried out for its approval (Article 
52(2a) of the BBergG). Framework operation 
plans are generally valid for a period of 10 to 
30 years. 
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In accordance with Article 57c of the BBergG in 
conjunction with the Regulation on the Environ-
mental Impact Assessment of Mining Projects 
(UVP-V Bergbau), the construction and opera-
tion of production platforms for the extraction of 
oil and gas in the area of the continental shelf 
requires an EIA. The same applies to marine 
sand and gravel extraction on mining sites of 
more than 25 ha or in a designated nature re-
serve or Natura 2000 area. 

The licensing authorities for the German North 
Sea and Baltic Sea EEZ are the state mining 
authorities. 

2.18.7 Shipping  

In the context of spatial planning, the shipping 
sector is regularly defined in terms of areas 
(priority and/or reserved areas), objectives and 
principles. There is no tiered planning and ap-
proval process for the shipping sector, as is the 
case for the offshore wind energy sector, grid 
connections, cross-border submarine cables, 
pipelines and data cables. 

With regard to the consideration of the likely 
significant effects of the provisions on the ship-
ping sector, reference is made to Chapter 
1.5.4.3 

2.18.8 Fisheries and marine aquaculture  

Fisheries and aquaculture are considered as 
concerns in the context of spatial planning. 
There is no tiered planning and approval pro-
cess. The framework for authorised catches, 
fishing techniques and gear is set within the 
framework of the EU's Common Fisheries Pol-
icy (CFP). 

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

2.18.9 Marine scientific research  

Marine scientific research projects can have an 
adverse effect on the marine environment, e.g. 
through underwater noise generated during 
seismic surveys. On its website, the BfN men-
tions, among other things, the construction of 
artificial islands, installations or structures, the 
use of explosives, or measures of direct rele-
vance to the exploration and exploitation of re-
sources, which are in principle likely to have a 
significant effect on the area and must be as-
sessed for their compatibility with the purpose 
of protecting potentially affected Natura 2000 
protected areas before they are approved. 

In this case, a nature conservation examination 
and approval are also required as part of the 
approval procedure. Notification is required for 
projects which do not require authorisation, and 
which may significantly affect Natura 2000 
sites.  

In the reserved areas, research is predomi-
nantly carried out by the Thuenen Institute un-
der the technical supervision of the BMEL, es-
pecially within the framework of the CFP and 
reporting obligations within ICES. This takes 
place within the framework of long-term regular 
sampling and is not subject to authorisation in 
the EEZ. 

2.18.10 National and 
alliance de-
fence  

National and alliance defence is considered a 
concern in the context of spatial planning. 
There is no tiered planning and approval pro-
cess.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3  
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2.18.11 Leisure  

The issue of leisure is also considered. There 
is no tiered planning and approval process.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

 Presentation and consideration 
of environmental protection ob-
jectives  

The ROP and the SEA will be drafted and im-
plemented with due regard for the objectives of 
environmental protection. These provide infor-
mation on the environmental status that is to be 
achieved in the future (environmental quality 
objectives). The objectives of environmental 
protection can be found in an overview of the 
international, EU and national conventions and 
regulations dealing with marine environmental 
protection, on the basis of which the Federal 
Republic of Germany has committed itself to 
certain principles and objectives. The environ-
mental report will contain a description of how 
compliance with the requirements is checked 
and what specifications or measures are taken. 

2.19.1 International conventions on the 
protection of the marine environ-
ment  

The Federal Republic of Germany is party to all 
relevant international conventions on marine 
environmental protection. 

2.19.1.1 Globally applicable conventions 
that are wholly or partly aimed at 
protecting the marine environ-
ment  

• the 1973 Convention for the Prevention 
of Pollution from Ships, as amended by 
the 1978 Protocol (MARPOL 73/78) 

• 1982 United Nations Convention on the 
Law of the Sea 

• Convention on the Prevention of Marine 
Pollution by Dumping of Waste and 
Other Matter (London, 1972) and the 
1996 Protocol 

2.19.1.2 Regional agreements on marine 
environmental protection  

• Trilateral Wadden Sea Cooperation 
(1978) and Trilateral Monitoring and As-
sessment Programme of 1997 (TMAP) 

• 1983 Agreement for Co-operation in 
Dealing with Pollution of the North Sea 
by Oil and Other Harmful Substances 
(Bonn Agreement) 

• 1992 Convention for the Protection of 
the Marine Environment of the North-
East Atlantic (OSPAR Convention) 

2.19.1.3 Agreements specific to protected 
resources  

• 1979 Convention on the Conservation 
of European Wildlife and Natural Habi-
tats (Bern Convention) 

• 1979 Convention on the Conservation 
of Migratory Species of Wild Animals  
(Bonn Convention) 

Under the Bonn Convention, regional agree-
ments for the conservation of the species listed 
in Appendix II were concluded in accordance 
with Article 4 No. 3 of the Bonn Convention: 

• 1995 Agreement on the Conservation 
of African-Eurasian Migratory Water-
birds (AEWA) 

• 1991 Agreement on the Conservation 
of Small Cetaceans of the Baltic, North 
East Atlantic, Irish and North Seas 
(ASCOBANS) 

• 1991 Agreement on the Conservation 
of Seals in the Wadden Sea 

• 1991 Agreement on the Conservation 
of Populations of European Bats (EU-
ROBATS) 

• 1993 Convention on Biological Diversity 

2.19.2 Environmental and nature protec-
tion requirements at EU level  

The relevant EU legislation must be taken into 
account: 
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• Directive 2014/89/EU of the European 
Parliament and of the Council of 23 July 
2014 establishing a framework for mar-
itime spatial planning (MSP Directive) 

• Council Directive 337/85/EEC of 27 
June 1985 on the assessment of the ef-
fects of certain public and private pro-
jects on the environment (Environmen-
tal Impact Assessment Directive, EIA 
Directive) 

• Council Directive 92/43/EEC of 21 May 
1992 on the conservation of natural 
habitats and of wild fauna and flora 
(Habitats Directive) 

• Directive 2000/60/EC of the European 
Parliament and of the Council of 23 Oc-
tober 2000 establishing a framework for 
Community action in the field of water 
policy (Water Framework Directive, 
WFD) 

• Directive 2001/42/EC of the European 
Parliament and of the Council of 27 
June 2001 on the assessment of the ef-
fects of certain plans and programmes 
on the environment (Strategic Environ-
mental Assessment Directive, SEA Di-
rective) 

• Directive 2008/56/EC of the European 
Parliament and of the Council of 17 
June 2008 establishing a framework for 
Community action in the field of marine 
environmental policy (Marine Strategy 
Framework Directive, MSFD), 

• Directive 2009/147/EC of the European 
Parliament and of the Council on the 
conservation of wild birds (Birds Di-
rective). 

2.19.3 Environmental and nature conserva-
tion requirements at national level  

There are also various legal provisions at na-
tional level, the requirements of which must be 
taken into account in the environmental report: 

• Law on nature conservation and land-
scape management (Federal Nature 
Conservation Act - BNatSchG) 

• Water Resources Act (WHG) 

• Law on Environmental Impact Assess-
ment (UVPG) 

• Regulation on the establishment of the 
nature reserve "Sylt Outer Reef - East-
ern German Bight", the regulation on 
the establishment of the nature reserve 
"Borkum Riffgrund", and the regulation 
on the establishment of the nature re-
serve "Doggerbank" in the North Sea 
EEZ 

• Management plans for nature conser-
vation areas in the German North Sea 
EEZ 

• Energy and climate protection targets of 
the Federal Government 
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Figure 5: Overview of the levels of standardisation of the relevant legal acts for SEA.  

2.19.4 Support for the objectives of the Ma-
rine Strategy Framework Directive  

Spatial planning can support the implementa-
tion of individual objectives of the MSFD and 
thus contribute to good environmental status in 
the North Sea and Baltic Sea. 

The following environmental goals (BMUB 
2016) are taken into account when defining 
goals and principles: 

o Environmental objective 1: Oceans un-
affected by anthropogenic eutrophica-
tion—consideration in the objectives 
and principles for ensuring the safety 
and ease of navigation. 

o Environmental objective 3: Oceans 
without deterioration of marine species 
and habitats due to the impact of hu-
man activities—consideration in the 
objectives and principles for offshore 
wind energy and nature conservation 

o Environmental objective 6: Oceans 
without adverse impacts from anthro-
pogenic energy inputs—consideration 
in the objectives and principles for off-
shore wind energy and pipelines 

In the environmental assessment, avoidance 
and mitigation measures are formulated to sup-
port objectives 1, 3 and 6. 

In addition, the spatial plan counteracts the de-
terioration of the environment by making cer-
tain uses possible only in geographically de-
fined areas and for a limited period of time. The 
principles of environmental protection must be 
taken into account. At the permit level, the de-
sign of the use is specified in detail, with condi-
tions if required, in order to prevent adverse ef-
fects on the marine environment. 

An essential basis of the MSFD is the ecosys-
tem approach regulated in Article 1(3) of the 
MSFD, which ensures the sustainable use of 
marine ecosystems by managing the overall 
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burden of human activities in a way that is com-
patible with the achievement of good environ-
mental status. The application of the ecosys-
tem approach is outlined in Chapter 4.3. 

 Strategic Environmental As-
sessment methodology 

In principle, different methodological ap-
proaches can be considered when conducting 
the Strategic Environmental Assessment. The 
present environmental report builds on the 
methodology already applied in the Strategic 
Environmental Assessment of the federal sec-
toral plans and the site development plan with 
regard to the use of offshore wind energy and 
electricity grid connections. 

For all other uses for which specifications are 
made in the ROP-E, such as shipping, extrac-
tion of raw materials and marine research, sec-
tor-specific criteria for an assessment of possi-
ble impacts are used. 

The methodology is based primarily on the pro-
visions of the plan to be examined. Within the 
framework of this SEA, each of the specifica-
tions is identified, described and assessed to 
see whether the specifications are likely to 
have significant effects on the protected re-
sources concerned. According to Article 1(4) of 
the UVPG in conjunction with Article 40(3) of 
the UVPG, the competent authority shall provi-
sionally assess the environmental impacts of 
the specifications in the environmental report 
with a view to effective environmental precau-
tions in accordance with the applicable laws. 
Criteria for the assessment are to be found, in-
ter alia, in Annex 2 of the Federal Regional 
Planning Act. 

The purpose of the environmental report is to 
describe and assess the likely significant ef-
fects of the implementation of the ROP-E on 
the marine environment for provisions on the 
use and protection of the EEZ. The examina-
tion is carried out in each case on the basis of 
the protected resources. 

According to Article 7(1) of the ROG, spatial 
plans must contain provisions as spatial plan-
ning objectives and principles for the devel-
opment, organisation and safeguarding of ar-
eas, in particular on the uses and functions of 
areas. In accordance with Article 7(3) of the 
ROG, these provisions may also designate ar-
eas. 

Specifications on the following uses are the 
subject of the environmental report, in particu-
lar 

• Shipping 
• Wind energy at sea 
• Cables 
• Raw material extraction 
• Fisheries and marine aquaculture 
• Marine Research 
• Nature conservation/marine land-

scape/open space 

In accordance with Article 17(1) No. 4 of the 
ROG, provisions for the protection and im-
provement of the marine environment also play 
a role. 

2.20.1 Examination area  

The description and assessment of the state of 
the environment refers to the North Sea EEZ, 
for which the spatial plan stipulates conditions. 
The SEA examination area covers the German 
North Sea EEZ (Figure 7). It should be noted 
that the data situation within the North Sea EEZ 
is significantly better for the area up to shipping 
route 10 than for the area northwest of shipping 
route 10. This is due to the project-related mon-
itoring data available. 

For the area north-west of shipping route 10, 
the spatial plan also defines the area. Based on 
the available sediment data and findings from 
monitoring for the "Doggerbank" protected 
area, it is also possible to describe and assess 
the environmental status of this area and eval-
uate potential environmental impacts. 

The adjoining territorial sea and the adjacent 
areas of the riparian states are not the subject 
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of this plan, but they are included in the cumu-
lative and transboundary consideration in the 
context of this SEA. 

 

Figure 6: Boundary of the SEA investigation area (Environmental Report ROP-E EEZ North Sea).  

2.20.2 Implementation of the environmen-
tal assessment  

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan shall include secondary, cumula-
tive, synergistic, short-, medium- and long-
term, permanent and temporary, positive and 
negative effects in terms of the resources to be 
protected. Secondary or indirect effects are 
those which are not immediate and therefore, 
may take effect after some time and/or in other 
places. Occasionally we also speak of conse-
quential effects or interactions. 

Possible impacts of the plan implementation 
are described and evaluated in relation to the 
protected areas. A uniform definition of the 
term "significance" does not exist, since it is an 
"individually determined significance" which 

cannot be considered independently of the 
"specific characteristics of plans or pro-
grammes" (SOMMER, 2005, 25f.). In general, 
significant effects can be understood to be ef-
fects that are serious and significant in the con-
text under consideration. 

According to the criteria of Annex 2 of the ROG, 
which are decisive for the assessment of the 
likely significant environmental effects, the sig-
nificance is determined by 

• "the probability, duration, frequency and ir-
reversibility of the effects 

• the cumulative nature of the effects 

• the cross-border nature of the effects 

• the risks to human health or the environment 
(e.g. in the event of accidents) 

• the scale and spatial extent of the effect 
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• the importance and sensitivity of the area 
likely to be affected, due to its specific natu-
ral characteristics or cultural heritage, the 
exceeding of environmental quality stand-
ards or limit values and intensive land use 

• the impact on sites or landscapes whose 
status is recognised as protected at na-
tional, Community or international level" 

Also relevant are the characteristics of the plan, 
in particular 

• the extent to which the plan sets a frame-
work for projects and other activities in terms 
of location, type, size and operating condi-
tions, or through the use of resources 

• the extent to which the plan influences other 
plans and programmes, including those in a 
planning hierarchy 

• the importance of the plan for the integration 
of environmental considerations, in particu-
lar with a view to promoting sustainable de-
velopment 

• the environmental issues relevant to the 
plan 

• the relevance of the plan for the implemen-
tation of Community environmental legisla-
tion (e.g. plans and programmes relating to 
waste management or water protection) 
(Annex II of the SEA Directive) 

In some cases, further details on when an ef-
fect reaches the significance threshold can be 
derived from sectoral legislation. Thresholds 
were developed under the law in order to be 
able to make a delimitation. 

The description and assessment of potential 
environmental impacts is carried out for the in-
dividual spatial and textual specifications on 
the use and protection of the EEZ in relation to 
the protected property, including the status as-
sessment. 

Furthermore, where necessary, a differentia-
tion is made according to different technical de-
signs. The description and assessment of the 
likely significant effects of the implementation 
of the plan on the marine environment also re-
late to the protected resources presented. All 
contents of the plan that could potentially have 
significant environmental effects are examined. 

Both permanent and temporary—e.g. con-
struction-related—effects are considered. This 
is followed by a presentation of possible inter-
actions, a consideration of possible cumulative 
effects and potential cross-border impacts. 

 
The following protected resources are consid-
ered when assessing the state of the environ-
ment: 

• Site 

• Soil 

• Bats 

• Biodiversity 

• Water • Air 

• Plankton • Climate 

• Biotope 

types 

• Landscape 

• Benthos • Cultural and other 

material resources 

(underwater cultural 

heritage) 

• Fish • People, in particular 

human health 

• Marine 

mam-

mals 

• Interactions between 

protected resources 

• Avifauna  

In general, the following methodological ap-
proaches are used in environmental assess-
ment: 

• Qualitative descriptions and assess-
ments  

• Quantitative descriptions and assess-
ments 

• Evaluation of studies and technical liter-
ature, expert opinions 

• Visualisations 
• Worst-case scenarios  
• Trend assessments (e.g. on the state of 

the art of installations and the possible 
development of shipping traffic)  

• Assessments by experts/the profes-
sional public 
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An assessment of the impacts resulting from 
the provisions of the plan is made on the basis 
of the status description and status assess-
ment, and the function and significance of the 
individual areas for the individual protected re-
sources on the one hand, and the impacts em-
anating from these provisions and the resulting 
potential impacts on the other. A forecast of the 
project-related impacts when the ROP-E is im-
plemented is based on the criteria of intensity, 
range and duration or frequency of the effects 
(cf. Figure 7). Further assessment criteria are 
the probability and reversibility of the impacts, 
as specified in Annex 2 of Article 8(2) ROG. 

 

Figure 7: General methodology for assessing likely 
significant environmental effects.  

2.20.3 Criteria for the description 
and assessment of the condition  

The condition of the individual protected re-
sources is assessed on the basis of various cri-
teria. For the protected resources of site/soil, 
benthos and fish, the assessment is based on 
the aspects of rarity and vulnerability, diversity 
and peculiarity, and existing impacts. The de-
scription and assessment of marine mammals 
and marine and resting birds is based on the 
aspects listed in the figure. Since these are 
highly mobile species, a similar approach to 
that for the protected resources of site/soil, 
benthos and fish is not appropriate. For sea-
birds, resting birds and marine mammals, the 
criteria used are protection status, assessment 
of occurrence, assessment of spatial units and 
prior contamination. For migratory birds, the 
aspects of rarity, endangerment and existing 
pressures are taken into account, as are the 
aspects of occurrence assessment and the ar-
ea's significance for bird migration over a large 
area. There is currently no reliable data source 
for a criteria-based assessment of bats as a 
protected species. The biodiversity protected 
resource is evaluated in text form. 

The following is a summary of the criteria used 
for the status assessment of the respective pro-
tected resource. This overview deals with the 
protected resources which can be meaningfully 
delimited on the basis of criteria and which are 
considered in the focus area. 

 

Site/Soil 

Aspect: Rarity and endangerment 

Criterion: Percentage of sediment on the seabed and distribution of the morphological inventory of 
forms. 

Aspect: Diversity and individuality 

Criterion: Heterogeneity of the sediment on the sea floor and formation of the  
morphological inventory of forms. 

Aspect: Prior contamination 

Criterion: Extent of the anthropogenic prior contamination of the sediment on the sea floor and the 
morphological inventory of forms. 
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Benthos  

Aspect: Rarity and endangerment 

Criterion: Number of rare or endangered species based on the Red List species identified (Red List by 
RACHOR et al. 2013). 

Aspect: Diversity and individuality 

Criterion: Number of species and composition of the species communities. The extent to which species 
or communities that are characteristic of the habitat occur and how regularly they occur is assessed. 

Aspect: Prior contamination 

For this criterion, the intensity of fishing exploitation, which is the most effective disturbance variable, 
will be used as a benchmark. Eutrophication can also affect benthic communities. For other disturbance 
variables, such as vessel traffic, pollutants, etc., there is currently a lack of suitable measurement and 
detection methods to be able to include them in the assessment. 

 
Biotope types 

Aspect: Rarity and endangerment 

Criterion: national conservation status and endangerment of biotope types according to the Red List of 
Endangered Biotope Types in Germany (FINCK et al., 2017) 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences. 

 

Fish 

Aspect: Rarity and endangerment 

Criterion: Proportion of species considered endangered according to the current Red List of Marine 
Fish (THIEL et al. 2013) and for the diadromous species on the Red List of Freshwater Fish (FREYHOF 

2009) and assigned to Red List categories. 

Aspect: Diversity and individuality 

Criterion: The diversity of a fish community can be described by the number of species (α-Diversity, 
'Species richness'). The species composition can be used to assess the specific nature of a fish com-
munity, i.e. how regularly habitat-typical species occur. Diversity and specificity are compared and as-
sessed between the North Sea and the German EEZ as a whole, and between the EEZ and individual 
areas. 

Aspect: Prior contamination 

Criterion: Through the removal of target species and bycatch, as well as the impact on the seabed in 
the case of bottom-dwelling fishing methods, fisheries are considered to be the most effective disturb-
ance to the fish community and therefore, serve as a measure of the pressure on fish communities in 
the North Sea. There is no assessment of stocks on a smaller spatial scale such as the German Bight. 
The input of nutrients into natural waters is another pathway through which human activities can affect 
fish communities. For this reason, eutrophication is used to assess the existing pollution.  

 



154 Description and assessment of the state of the environment 

 

Marine mammals 

Aspect: Protection status 

Criterion: Status under Annex II and Annex IV of the Habitats Directive and the following international 
protection agreements: Convention on the Conservation of Migratory Species of Wild Animals (Bonn 
Convention, CMS), ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic, 
North East Atlantic, Irish and North Seas), Convention on the Conservation of European Wildlife and 
Natural Habitats (Bern Convention) 

Aspect: Assessment of the occurrence 

Criteria: Population, population changes/trends based on large-scale surveys, distribution patterns and 
density distributions 

Aspect: Evaluation of spatial units 

Criteria: Function and importance of the German EEZ and the areas defined in the FEP for marine 
mammals as transit areas, feeding grounds or breeding grounds 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 
Seabirds and resting birds 

Aspect: Protection status 

Criterion: Status under Annex 1 Species of the Birds Directive, European Red List by BirdLife Interna-
tional 

Aspect: Assessment of the occurrence 

Criteria: Population in the German North Sea and EEZ, large-scale distribution patterns, abundances, 
variability 

Aspect: Evaluation of spatial units 

Criteria: Function of the areas defined in the FEP for relevant breeding and migratory birds as resting 
areas, location of protected areas 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 

Migratory birds 

Aspect: The importance of bird migration over a large area 

Criterion: Guidelines and areas of concentration 

Aspect: Assessment of the occurrence 

Criterion: migration and its intensity 

Aspect: Rarity and endangerment 
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Criterion: Number of species and endangered status of the species involved according to Annex I of 
the Birds Directive, the Bern Convention of 1979 on the Conservation of European Wildlife and Natural 
Habitats, the Bonn Convention of 1979 on the Conservation of Migratory Species of Wild Animals, the 
AEWA (Agreement on the Conservation of African-Eurasian Migratory Waterbirds) and SPEC (Species 
of European Conservation Concern). 

Aspect: Prior contamination 

Criterion: Prior contamination/endangerment due to anthropogenic influences and climate change. 

 
 

2.20.4 Assumptions used to describe and 
assess the likely significant effects  

The description and assessment of the likely 
significant effects of the implementation of the 
ROP-E on the marine environment is carried 
out for the individual provisions on the use and 
protection of the EEZ on a protected resource 
basis, taking into account the status assess-
ment described above. The following table lists, 
on the basis of the main impact factors, the po-
tential environmental impacts which arise from 
the respective use and which are to be exam-
ined both as a prior impact, in the event the 
plan is not implemented, or as a likely signifi-
cant environmental effect resulting from the 
provisions in the ROP. The effects are differen-
tiated according to whether they are permanent 
or temporary. 
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Table 1: Overview of potentially significant effects of the uses identified in the spatial plan.  

 

  



Introduction 29 

 

 

x  potential effect on the protected resource 

x  potential temporary effect on the protected resource 
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In addition to the impacts on the individual pro-
tected resources, cumulative effects and interac-
tions between protected resources are also ex-
amined. 

2.20.4.1 Cumulative consideration  

In accordance with Article 5(1) of the SEA Di-
rective, the environmental report also includes 
an assessment of cumulative effects. Cumula-
tive effects arise from the interaction of various 
independent individual effects which either add 
up as a result of their interaction (cumulative ef-
fects) or reinforce each other and thus generate 
more than the sum of their individual effects 
(synergistic effects) (e.g. SCHOMERUS et al., 
2006). Both cumulative and synergetic effects 
can be caused by the coincidence of effects in 
time and space. The effect can be reinforced by 
similar uses or different uses with the same ef-
fect, thereby increasing the effect on one or more 
protected resources. 

 

Figure 8: Exemplary cumulative effect of similar uses.  

 

Figure 9: Exemplary cumulative effect of different 
uses.  

 

Figure 10: Exemplary cumulative effect of different 
uses with different effects.  

In order to examine the cumulative effects, it is 
necessary to assess the extent to which the pro-
visions of the plan, when taken together, can be 
expected to have a significant adverse effect. An 
examination of the provisions is performed on 
the basis of the current state of knowledge within 
the meaning of Article 5(2) of the SEA Directive. 
The position paper on the cumulative assess-
ment of loons habitat loss in the German North 
Sea (BMU, 2009) and the BMUB's noise abate-
ment concept (2013) form an important basis for 
assessing the effects of habitat loss and under-
water noise. 

2.20.4.2 Interactions  

In general, effects on a protected resource lead 
to various consequences and interactions be-
tween the protected resources. The essential in-
terdependence of the biotic protected resources 
exists via the food chains. Due to the variability 
of the habitat, interactions can only be described 
in very imprecise terms overall. 

2.20.4.3 Specific assumptions for the as-
sessment of the likely significant 
environmental effects  

In detail, the analysis and examination of the re-
spective provisions is as follows: 

Offshore wind energy 

With regard to the priority and reserved areas for 
offshore wind energy, a worst-case scenario is 
generally assumed. For the consideration of pro-
tected resources, certain parameters are as-
sumed in this SEA in the form of ranges spatially 
separated into zones 1 and 2 and zones 3 to 5. 
In detail, these are, for example, the power out-
put per installation [MW], hub height [m], rotor di-
ameter [m] and total height [m] of the installa-
tions. 

As input parameters, the SEA takes particular 
account of: 

- installations already in operation or un-
dergoing the licensing procedure (as ref-
erence and existing load) 
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- Transfer of the average parameters of 
the plants commissioned in the last 5 
years on the sites defined in the FEP 
2019 

- Forecast of certain technical develop-
ments for the offshore wind energy prior-
ity and reserved areas, which are also 

defined in the ROP on the basis of the 
parameters presented. It should be noted 
here that these are only partly estimation-
based assumptions, as project-specific 
parameters are not or cannot be checked 
at the SEA level. 

Table 2: Parameters for the consideration of areas for offshore wind energy  

WTG Parameters Range Range 

  Zones 1 and 2 Zones 3-5 
  from  to from  to 
Output per plant [MW] 5 12 12 20 
Hub height [m] 100 160 160 200 
Rotor diameter [m] 140 220 220 300 
Total height [m] 170 270 270 350 

For the connecting cables of the priority areas for 
offshore wind energy, the route length (EEZ) var-
ies between about 10 km and 160 km. For the 
priority areas in Zones 4 and 5, an average route 
length of about 250 km is assumed. For the as-
sessment of the construction and operational en-
vironmental effects, certain widths of the cable 
trench [m] and a certain site of the intersection 
structures [m2] are assumed for submarine cable 
system rout corridors. Above all, the environ-
mental effects due to construction, operation and 
repair are considered. 

For the route corridors for pipelines, cross-bor-
der submarine cable systems or data cables, the 
cable lengths result from the specifications. For 
pipelines, a width of 1.5 m is assumed for the as-
sessment of environmental effects for the over-
lying pipeline plus 10 m each for impairments 
due to "reef effect" and sediment dynamics. 

For other uses, evaluation criteria or parameters 
for the environmental assessment have to be de-
veloped or specified in the later procedure. 

Shipping 

In order to assess the environmental effect of 
shipping, there must be an examination of which 

additional effects can be attributed to the provi-
sions of the ROP-E. 

The priority areas identified must be kept free of 
building use. This control in the ROP-E should 
prevent or at least reduce collisions and acci-
dents. Based on the provisions in the ROP, the 
frequency of traffic in the priority areas is ex-
pected to increase, in particular due to the in-
crease in offshore wind farms along the shipping 
routes. Vessel movements on the shipping 
routes SN1 to SN17 and SO1 to SO5 vary con-
siderably, with the most heavily used route, SN1, 
sometimes carrying more than 15 vessels per 
km² per day, while on the other, narrower routes 
there are usually about 1-2 vessels per km² per 
day. 

The BSH has commissioned an expert report on 
the traffic analysis of shipping traffic, which is ex-
pected to include current evaluations. 

The designation of priority areas for shipping 
only is not an expression of increased use, but 
rather serves to minimise risk. 

The general effects of shipping are presented in 
Chapter 2 as prior contamination, especially for 
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birds and marine mammals. The effects of ser-
vice traffic to the wind farms are dealt with in the 
chapter on wind energy. 

Raw material extraction 
When assessing the potential environmental ef-
fect of raw material extraction, a distinction must 
be made between sand and gravel extraction 
and hydrocarbon extraction. 

Sand and gravel extraction: 

Sand and gravel are extracted by means of float-
ing suction dredgers. The extraction field is 
driven over in strips of approximately 2 m width 
and the subsoil is extracted to a depth of approx-
imately 2 m. The seabed remains unstressed be-
tween the excavation strips. During mining, a 
sediment-water mixture is pumped on board the 
suction dredger. The sediment in the desired 
grain size is screened out and the unused por-
tion is returned to the sea on site. Turbidity 
plumes result from the mining and discharge. 
Potential temporary effects result from the turbid-
ity plumes, which can frighten and result in ad-
verse effects for the marine fauna. Potential per-
manent effects arise from the removal of sub-
strates and physical disturbance causes habitat 
and area loss, habitat alteration and seabed deg-
radation. 

Sand and gravel extraction is carried out on the 
basis of operational plans on portions of the au-
thorised approval fields. 

Gas production: 

Exploratory and production wells are drilled for 
the exploration and exploitation of gas deposits. 
Drilling through the rock lying above the deposit 
results in drilling abrasion. This is brought to the 
surface by means of drilling fluids. The drilling 
fluids have either a water or oil base. If a water-
based drilling fluid is used, it is discharged into 
the sea together with the cuttings. If oil-based 
drilling fluids are used, they are disposed of on 
land together with the cuttings. 

Seismic methods are used in the exploration of 
hydrocarbon reservoirs, which lead to chase ef-
fects in marine mammals. 

Operationally discharges of material into the sea 
result from the discharge of production and spray 
water, wastewater from the sewage treatment 
plant, and the shipping traffic caused. Production 
water is essentially reservoir water that may con-
tain components from underground, such as 
salts, hydrocarbons and metals. As the deposit 
ages, the amount of gas in production water in-
creases. Production water can also contain 
chemicals that are used in mining to improve ex-
traction or to prevent corrosion of production 
equipment. The production water is discharged 
into the sea after treatment in accordance with 
the state of the art and compliance with national 
and international standards. 

Fisheries and marine aquaculture 

In the area of the southern silt floor, the sediment 
provides a particularly suitable habitat for this 
species, which can be quite clearly defined spa-
tially. The nephrops population in the North Sea 
is considered stable and is classified as "least 
concern" in the IUCN Red List . For the German 
fishing fleet, the nephrops fishery represents a 
valuable and reliable source of income. Adverse 
effects of fishing in this area mainly affect the 
seabed, sediment and the habitats affected by it, 
which can be affected by the trawls used. 

Table 3: Parameters for the consideration of fisheries.  

Fishing effort 
(German fleet) 

Approximately 8,000 hrs/year 
(2013) to 14,000 hrs/year 
(2018) 

12 (2014) - 18 (2015) vehicles 

Fishing gear used Bottom trawls 

Catches  200 - 350 t / year (plus non-
German fisheries) 
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Marine Research 

The designated areas for scientific marine re-
search (3 in the North Sea, 4 in the Baltic Sea) 
correspond to standard investigation areas 
("boxes") of the Thuenen Institute in the North 
Sea and the Baltic Sea. In the North Sea, the 
German Small-Scale Bottom Trawl Survey 
(GSBTS), which has been carried out since 
1987, has been collecting data on the develop-
ment of fish populations over many years. The 
data sets form an important basis for assessing 
long-term changes in the bottom fish fauna 
(commercial and non-commercial species) of the 
North Sea and the Baltic Sea caused by natural 
(e.g. climatic) influences or anthropogenic fac-
tors (e.g. fisheries). 

The GSBTS uses a standardised bottom trawl 
net or a high-density GOV otter trawl to sample 
small-scale bottom fish communities to deter-
mine abundances and distribution patterns. In 
parallel, epibenthos (using a 2 m beam trawl), in-
fauna (using a Van Veen grab) and sediments 
will be studied, and hydrographic and marine 
chemical parameters in habitats typical of the re-
gion will be recorded. 

Effects are to be expected from the equipment 
used, in particular on the soil/sediment and the 
habitats affected by it. To this end, fish of various 
ages and sizes are taken (cf. also Chapter 
5.5.3). 

Table 4: Parameters for the consideration of marine research  

Frequency of surveys per year/number 
of hauls/duration per haul (approximate 
values, vary from trip to trip) 

2 / in the range of approx. 40 - 50 (only GSBTS) / 30 min. 

Gear used (target species)  Standardised bottom trawlers, using high-density otter trawls 
(bottom fishing communities)  

2-metre beam trawl (epibenthos) 

Van Veen grab (Infauna) 

Catches  Total quantities for all (sampled) boxes (partly with other re-
search activities) in double-digit tonnes 

 
Nature conservation / marine landscape / 
open space 

The nature conservation rules in the spatial plan 
are not expected to have any significant adverse 
environmental effects. 

The rules contribute to the long-term preserva-
tion and development of the marine environment 
in the EEZ as an ecologically intact open space 
over a large area. The scope of the rules is of 
particular importance in this context, with the 
EEZ accounting for 37.92% of the area of the 
North Sea. The nature conservation priority ar-
eas contribute to securing open spaces by ex-
cluding uses which are incompatible with nature 
conservation. This helps to avoid possible dis-
turbances caused by the conversion of wind en-
ergy and to ensure the protection of the marine 
environment. Keeping the protected areas free 

of building structures also contributes to the pro-
tection of open spaces and the marine land-
scape on a large scale. 

The designation of the main distribution area of 
harbour porpoises and the main concentration 
area of loons as reserved areas is of outstanding 
conservation importance for the protection of the 
disturbance-sensitive group of loons and har-
bour porpoise species. 

The guiding principles of the careful and eco-
nomical use of natural resources in the EEZ, as 
well as the application of the precautionary prin-
ciple and the ecosystem approach, are intended 
to avoid or reduce damage to the balance of na-
ture. 

The spatial plan thus contributes to achieving the 
objectives of the MSFD. However, the ability of 
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spatial planning to influence this is limited and 
cannot affect all objectives.  

National and alliance defence  

The ROP-E contains textual provisions on na-
tional and alliance defence. 

 Data sources  

The basis for the SEA is a description and as-
sessment of the environmental status in the 
study area. All protected resources must be in-
cluded. The data source is the basis for the as-
sessment of the likely significant environmental 
effects, the site and species protection assess-
ment and the assessment of alternatives. 

According to Article 8(1) Sentence 3 of the ROG, 
the environmental assessment refers to what 
can reasonably be required on the basis of the 
current knowledge and generally accepted as-
sessment methods, and the content and level of 
detail of the spatial plan. 

On the one hand, the environmental report will 
describe and assess the current state of the en-
vironment, and describe the likely development 
if the plan is not implemented. It will also forecast 
and assess the likely significant environmental 
effects of implementing the plan. 

The basis for the assessment of potential effects 
is a detailed description and assessment of the 
state of the environment. The description and as-
sessment of the current state of the environment 
and the likely development in the event the plan 
is not implemented will be carried out with regard 
to the following protected resources 

• Site/Soil • Bats 

• Water • Biodiversity 

• Plankton • Air 

• Biotope types • Climate 

• Benthos • Landscape 

• Fish • Cultural and other 
material resources 

• Marine mam-
mals 

• People, especially 
human health 

• Avifauna • Interactions be-
tween protected 
resources. 

2.21.1 Overview data source  

The data and knowledge has improved signifi-
cantly in recent years, in particular as a result of 
the extensive data collection in the context of en-
vironmental impact studies, the construction and 
operational monitoring for the offshore wind farm 
projects, and the accompanying ecological re-
search. 

This information also forms an essential basis for 
monitoring the 2009 spatial plans under Article 
45(4) of the UVPG. Accordingly, the results of 
the monitoring are to be made available to the 
public and taken into account when the plan is 
reinstated. The results of the accompanying plan 
for monitoring the current plans are summarised 
in the status report on the updating of spatial 
planning in the German North Sea and Baltic 
Sea EEZ, which is published in parallel (Chapter 
2.5). 

In general terms, the following data sources are 
used for the environmental report:  

• Data and findings from the operation 
of offshore wind farms 

• Data and findings from approval pro-
cedures for offshore wind farms, 
submarine cable systems and pipe-
lines 

• Results of the preliminary site inves-
tigations 

• Results from the monitoring of 
Natura 2000 areas 

• Mapping instructions for Article 30 
biotope types 

• MSRL initial and progress assess-
ment 

• Findings and results from R&D pro-
jects commissioned by the BfN 
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and/or the BSH and from accompa-
nying ecological research 

• Results from EU cooperation pro-
jects, such as Pan Baltic Scope and 
SEANSE 

• Studies/Technical literature 
• Current red lists 
• Comments from the technical au-

thorities 
• Comments from the (specialist) pub-

lic 

A detailed overview of the individual data and 
knowledge sources is included in the annex to 
the framework of the study. 

2.21.2 Indications of difficulties in compiling 
the documents  

In accordance with No. 3a of Annex 1 to Article 
8(1) of the ROG, indications of difficulties en-
countered in compiling the information, such as 
technical gaps or lack of knowledge, must be 
presented. There are still gaps in knowledge in 
some places, particularly with regard to the fol-
lowing points: 

• Long-term effects from the operation of 
offshore wind farms 

• Effects of shipping on individual pro-
tected resources 

• Effects of research activities 

• Data for assessing the environmental 
status of the various protected resources 
in the outer EEZ. 

In principle, forecasts on the development of the 
living marine environment after the ROP has 
been carried out remain subject to certain uncer-
tainties. There is often a lack of long-term data 
series or analytical methods, e.g. for combining 
extensive information on biotic and abiotic fac-
tors, in order to better understand the complex 
interrelationships of the marine ecosystem. 

In particular, there is a lack of detailed area-wide 
sediment and biotope mapping outside the na-
ture reserves of the EEZ. As a result, there is a 
lack of a scientific basis on which to assess the 
effects of the possible use of strictly protected bi-
otope structures. At present, sediment and bio-
tope mapping is being carried out on behalf of 
the BfN and in cooperation with the BSH, re-
search and higher education institutions and an 
environmental office, with a focus on the nature 
conservation areas. 

In addition, there is a lack of scientific assess-
ment criteria for protected resources, both with 
regard to the assessment of their status and with 
regard to the effects of anthropogenic activities 
on the development of the living marine environ-
ment, in order to fundamentally consider cumu-
lative effects over time and space. 

Various R&D studies on assessment ap-
proaches, including those for underwater noise, 
are currently being carried out on behalf of the 
BSH. The projects serve the continuous further 
development of a uniform, quality-assured basis 
of marine environmental information for as-
sessing the potential impacts of offshore instal-
lations. 

The environmental report will also list specific in-
formation gaps or difficulties in compiling the 
documents for the individual protected re-
sources. 

 Application of the ecosystem ap-
proach  

The application of the ecosystem approach con-
tributes to the achievement of "sustainable spa-
tial planning that reconciles the social and eco-
nomic demands on the spatial environment with 
its ecological functions and leads to a sustaina-
ble, balanced order over a large area" (Article 
1(2) of the ROG). The application of the ecosys-
tem approach is a requirement under Article 2(3) 
No. 6 p. 9 of the ROG with the aim of controlling 
human activities, sustainable development and 
supporting sustainable growth (cf. Art. 5(1) of the 
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Maritime Spatial Planning Directive (MSPD) in 
conjunction with Art. 1(3) of the MSFD). 

Recital 14 of the MSPD specifies that spatial 
planning should be based on an ecosystem ap-
proach in accordance with the MSFD. It is also 
clear here—as in Preamble 8 of the MSFD—that 
sustainable development and use of the seas 
should be compatible with good environmental 
status. 

In accordance with Article 5(1) of the MSPD: 
“When establishing and implementing maritime 
spatial planning, Member States shall consider 
economic, social and environmental aspects to 
support sustainable development and growth in 
the maritime sector, applying an ecosystem-
based approach, and to promote the coexist-
ence of relevant activities and uses.” 

Article 1(3) of the MSFD specifies that “Marine 
strategies shall apply an ecosystem-based ap-
proach to the management of human activities, 
ensuring that the collective pressure of such ac-
tivities is kept within levels compatible with the 
achievement of good environmental status and 
that the capacity of marine ecosystems to re-
spond to human-induced changes is not com-
promised, while enabling the sustainable use of 
marine goods and services by present and future 
generations.” 

The ecosystem approach allows a holistic view 
of the marine environment, recognising that hu-
mans are an integral part of the natural system. 
Natural ecosystems and their services are con-
sidered together with the interactions resulting 
from their use. The approach is to manage eco-
systems within the "limits of their functional ca-
pacity" in order to safeguard them for use by fu-
ture generations. In addition, understanding eco-
systems enables effective and sustainable use 
of resources. 

A comprehensive understanding, protection and 
improvement of the marine environment and an 
effective and sustainable use of resources within 
the bearing capacity limit will safeguard marine 

ecosystems for future generations. The ecosys-
tem approach can therefore contribute—at least 
in part —to good status in the marine environ-
ment. 

Based on the so-called 12 Malawi Principles of 
the Biodiversity Convention, the ecosystem ap-
proach has also been substantiated by the HEL-
COM-VASAB working group on maritime spatial 
planning and specified for maritime spatial plan-
ning. The key elements formulated there repre-
sent a suitable approach for structuring the ap-
plication of the ecosystem approach in the spa-
tial plan for the German EEZ. 

The combination of content-related and process-
oriented key elements is intended to promote an 
overall picture that is as comprehensive as pos-
sible: 

� Best available knowledge and practice; 
� Precautions; 
� Alternative development; 
� Identification of ecosystem services; 
� Prevention and mitigation; 
� Relational understanding; 
� Participation and communication; 
� Subsidiarity and coherence; 
� Adaptation.  

 
The application of the ecosystem approach aims 
at a holistic perspective, the continuous develop-
ment of knowledge about the oceans and their 
use, the application of the precautionary princi-
ple and flexible, adaptive management or plan-
ning. One of the greatest challenges is dealing 
with gaps in knowledge. Understanding the cu-
mulative effects that the combination of different 
activities can have on species and habitats is of 
great importance for sustainable use. It is im-
portant for the planning process to promote com-
munication and participation processes in order 
to use the broadest possible knowledge base of 
all stakeholders and to achieve the greatest pos-
sible acceptance of the plan. 

Figure 11 shows the understanding of the appli-
cation of the ecosystem approach. This takes 
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place equally in the planning process, the ROP 
and in the Strategic Environmental Assessment 
(SEA). The SEA has proven to be the central in-
strument for applying the ecosystem approach 

and offers versatile points of contact in the con-
tent- and process-oriented key elements (see 
below).

 

Figure 11: The ecosystem approach as a structuring concept in the planning process, the ROP and the Stra-
tegic Environmental Assessment  

The ecosystem approach is anchored in the 
mission statement as the basis of the spatial 
plan. Its importance is also explicitly empha-
sised in the following principles: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) and Monitoring (8.2)  

• Principle of nature conservation 
Preservation of the EEZ as a natural 
area (5) 

The graphic and textual rules on marine nature 
conservation make a fundamental contribution 
to the protection and improvement of the state 
of the marine environment (see ROP model). In 
addition, the ROP's rules promote the resili-
ence of the marine environment to the effects 
of economic uses and to the changes caused 
by climate change. 

Due to a lack of data and knowledge, it is not 
possible to conclusively quantify the bearing 
capacity of the ecosystem. This represents a 
task for the future development of the ecosys-
tem approach. Even if quantification is not pos-
sible at present, SEA and cumulative consider-
ation must ensure that the ROP and the defini-
tions of economic uses contained therein do 
not exceed the limits of ecosystem functioning. 

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan is methodologically described in 
Chapter 1.5.2The ecosystem approach does 
not itself constitute an assessment but does 
encompass a large number of important as-
pects and instruments for sustainable spatial 
planning. Of these, the SEA serves compre-
hensively to identify, describe and assess the 
impacts on the marine environment. 

Application of the key elements 

The ecosystem approach is highly complex 
due to its diversity and the comprehensive view 
of the relationship between the marine environ-
ment and economic uses. The key elements 
also interact with each other, underlining the in-
terconnectedness and holistic perspective. Fig-
ure 12 portrays the relationships between the 
key elements. This approach becomes tangible 
and applicable when viewed at the level of the 
individual key elements, in particular those of 
the HELCOM/VASAB Directive (2016). 

The application in the spatial plan for the Ger-
man EEZ is based on the understanding that 
this approach needs to be continuously devel-
oped. Existing gaps in knowledge and the need 
for conceptual broadening result in the need to 
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consider the ecosystem approach as a perma-
nent task of further development. 

 

Figure 12: Networking between the key elements  

Best available knowledge and practice 

"The allocation and development of human 
uses shall be based on the latest state of 
knowledge of the ecosystems as such and the 
practice of safeguarding the components of the 
marine ecosystem in the best possible way." . 

The use of the current (sound) level of 
knowledge is fundamentally indispensable for 
planning processes and forms the basis of the 
planning understanding for updating the spatial 
plan. This key element thus also affects the 
other elements mentioned, such as the precau-
tionary principle, the avoidance and reduction 
of impacts and the understanding of interrela-
tionships. 

As part of the updating process, the knowledge 
base is supplemented by the sector-specific 
expertise of the stakeholders through an early 
and comprehensive participation process. The-
matic workshops and technical discussions 
with various stakeholders were held even be-
fore the concept for the update was developed. 

The Scientific Advisory Board (WiBeK) for the 
continuation of maritime spatial planning in the 

North Sea and Baltic Sea EEZ advises, from a 
scientific perspective, on questions of content, 
the procedure and the participation process. 

Results from projects and findings on proce-
dures for plan preparation in neighbouring 
countries within the framework of international 
cooperation are taken into account for the pro-
cess of plan preparation. In addition to improv-
ing the level of knowledge, this contributes to 
the key element of "subsidiarity and coher-
ence". 

In-house research and development, such as 
databases and other tools, are developed, val-
idated and applied at the BSH for a wide range 
of uses: e.g. MARLIN and MarineEARS. These 
can support the planning process and the sub-
sequent plan monitoring with well-founded in-
formation and make an important contribution 
to the continuous improvement of the level of 
knowledge. 

The following stipulations of the spatial plan 
promote the use of the current level of 
knowledge in economic uses as a basic guide-
line: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Marine research: Principle of Protec-
tion of the Marine Environment (5). 

The SEA is based on very detailed and com-
prehensive data on all relevant biological and 
physical aspects and conditions of the marine 
environment—in particular from EIA studies 
and monitoring of offshore wind farm projects 
according to StUK—scientific research activi-
ties, and from national and international moni-
toring programmes. 

Precautions 

"A far-sighted, anticipatory and preventive 
planning shall promote sustainable use in ma-
rine areas and shall exclude risks and hazards 
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of human activities on the marine ecosystem. 
Those activities that according to current scien-
tific knowledge may lead to significant or irre-
versible impacts on the marine ecosystem and 
whose impacts may not be in total or in parts 
sufficiently predictable at present require a spe-
cific careful survey and weighting of the risks." 
. 

The precautionary principle has a high priority 
in spatial planning, particularly because of the 
complexity of marine ecosystems, far-reaching 
chains of effects and existing gaps in 
knowledge. This is already emphasised in the 
ROP's mission statement. 

The provisions of the spatial plan make it clear 
that the precautionary principle is taken into ac-
count as a fundamental requirement in the 
case of economic uses (Principle 5 Nature con-
servation/marine landscape/open space) and 
in the case of subsequent uses: 

• Maritime transport: Objective Priority 
areas Maritime transport (1) 

• General requirements for economic 
uses: Objective Decommissioning (3) 
Principle of Site Conservation (2) and 
Best Environmental Practice (8.1) 

• Lines Marine environment Principle (8) 
• Fisheries and Marine Aquaculture: 

Sustainable Management Principle (2) 
• Nature Conservation: Principle Preser-

vation of the EEZ as a Natural Area 
(5). 

The SEA examines the significance of the ef-
fects of the ROP's provisions on uses on the 
protected resources (Chapter 3). 

Alternative development 

"Reasonable alternatives should be developed 
to find solutions to avoid or mitigate adverse ef-
fects on the environment and other areas, as 
well as on ecosystem goods and services." . 

The consideration of alternatives was given a 
high priority in the process of updating the spa-
tial plans and was integrated into the contribu-
tion at an early stage. 

In the conception for the further development of 
the spatial plans three planning options were 
developed as overall spatial planning alterna-
tives, which represent the utilisation require-
ments of the different sectors from different 
perspectives: 

• Planning option A: Perspective on tra-
ditional uses 

• Planning option B: Climate protection 
perspective 

• Planning option C: Marine nature con-
servation perspective 

The alternatives presented as planning options 
are integrated approaches which take into ac-
count spatial and content-related dependen-
cies and interactions over a large area. 

The early and comprehensive consideration of 
several planning options represents an essen-
tial planning and review step in the updating of 
the spatial plans. 

A preliminary assessment of selected environ-
mental aspects was carried out before this en-
vironmental report was prepared. The prelimi-
nary assessment of selected environmental as-
pects in the sense of an early examination of 
variants and alternatives should support the 
comparison of the three planning options from 
an environmental point of view. 

The design and preliminary assessment of se-
lected environmental aspects were consulted, 
so that the knowledge and assessments of the 
stakeholders involved were contributed to the 
planning process. 

An alternative assessment is carried out in the 
SEA (cf. Chapter 8), where the focus is on the 
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conceptual/strategic design of the plan, and in 
particular on spatial alternatives. 

Identification of ecosystem services 

"In order to ensure a socio-economic evalua-
tion of effects and potentials, the ecosystem 
services provided need to be identified." . 

The identification of ecosystem services is an 
important step for the further development of 
the spatial plan and the ecosystem approach in 
maritime spatial planning. Ecosystem services 
can contribute to a broader understanding and 
illustrate the multiple functions that ecosystems 
can provide. Particularly noteworthy are their 
function as natural carbon sinks and other con-
tributions to climate protection and adaptation. 
This need should be taken into account in fu-
ture updates of the spatial plan and the devel-
opment of the necessary tools should be con-
tinued. 

With the specialist application MARLIN (Marine 
Life Investigator), BSH is currently developing 
a large-scale, high-resolution information net-
work on marine ecological data from environ-
mental investigations within the framework of 
environmental impact studies, preliminary site 
investigations and monitoring of offshore wind 
farm projects. Various data analyses at differ-
ent spatial and temporal levels are possible in 
order to support the tasks of the BSH in line 
with requirements. MARLIN also combines the 
integrated marine ecological data with various 
environmental data to support the understand-
ing of the effects and interrelationships of ma-
rine ecosystem services. 

In the future, MARLIN will serve as a validated 
basis for ecosystem modelling to better assess 
the impact of cumulative effects. For example, 
in future it will be possible to consider all off-
shore wind farm processes and to carry out 
large-scale studies. Building on this, it may 
then be possible to identify ecosystem ser-
vices. MARLIN's holistic approach enables 
new approaches to the analysis and modelling 
of ecological patterns and processes and cre-

ates a platform for the development and appli-
cation of advanced tools for marine manage-
ment and regulation. 

Prevention and mitigation 

“The measures are envisaged to prevent, re-
duce and as fully as possible offset any signifi-
cant adverse effects on the environment of im-
plementing the plan.” . 

The ROP's mission statement defines the con-
tribution to the protection and improvement of 
the state of the marine environment, also by 
specifying how to avoid or reduce disturbances 
and pollution from uses. 

The provisions of the spatial plan illustrate this 
consideration with measures to avoid and miti-
gate adverse effects of individual uses: 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Management: Principles Avoidance of 
Crossings (5) and Marine Environment 
(8) 

• Raw material extraction: Principle of 
the Loon (3) 

• Nature conservation: Principles Re-
served Area for Loons (2) and Re-
served Area for Harbour Porpoise (3) 

In the SEA, measures to avoid, reduce and off-
set significant adverse effects of the implemen-
tation of the spatial plan are presented in detail 
in Chapter 7. 

Relational understanding 

"It is necessary to consider various effects on 
the ecosystem caused by human activities and 
interactions between human activities and the 
ecosystem, as well as among various human 
activities. This includes direct/indirect, cumula-
tive, short/long-term, permanent/temporary 
and positive/negative effects, as well as inter-
relations including sealand interaction." . 
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The understanding of interrelations and inter-
dependencies is of great importance for the 
tasks of spatial planning and the planning pro-
cess. In this sense, the mission statement of 
the ROP-E emphasises the holistic approach 
and includes the consideration of land-sea re-
lations. 

In the Strategic Environmental Assessment, 
this is taken up and examined in Chapters 
4.9Interactions and 0Cumulative considera-
tion. 

For technical support, the BSH is currently de-
veloping the specialist application MARLIN 
(Marine Life Investigator) as a large-scale, 
high-resolution information network for marine 
ecological data from environmental investiga-
tions within the framework of environmental im-
pact studies, preliminary site investigations and 
monitoring of offshore wind farm projects. Var-
ious data analyses at different spatial and tem-
poral levels are possible in order to support the 
tasks of the BSH as required. MARLIN also 
combines integrated marine ecological data 
with various environmental data. MARLIN's ho-
listic approach enables new directions for the 
analysis and modelling of ecological patterns 
and processes and creates a platform for the 
development and application of advanced tools 
for marine management and regulation. This 
will support the understanding of impacts and 
interrelationships. 

Further experience, e.g. on cumulative consid-
eration, has been gained in European cooper-
ation projects (Pan Baltic Scope, SEANSE) 
and will be incorporated into the further con-
ceptual development, as will findings from the 
participation process. 

An overview of the project results can be found 
on the respective pages: 

• http://www.panbalticscope.eu/re-
sults/reports/ 

• https://northseaportal.eu/downloads/ 

Participation and communication 

“All relevant authorities and stakeholders as 
well as a wider public shall be involved in the 

planning process at an early stage. The results 
shall be communicated.” . 

This key element is an example of the network-
ing and relationships between the key ele-
ments. The knowledge gained can contribute to 
all other key elements. 

As part of the updating process, participation 
and communication have been carried out in-
tensively right from the start. Early and compre-
hensive participation therefore contributes sig-
nificantly to broadening the knowledge base 
through the sector-specific expertise of stake-
holders and evaluations received. 

The basis for this was the development of a 
participation and communication concept. In 
the course of the update, topic-specific work-
shops and technical discussions were held with 
representatives at sectoral level. On 18 and 19 
March 2020, the concept and draft of the study 
framework were consulted in the participation 
meeting (scoping). 

Interim results and information on stakeholder 
meetings are communicated on the BSH's blog 
"Offshore aktuell" (wp.bsh.de). 

Additional support for the process is provided 
by the Wissenschaftlicher Begleitkreis (Wi-
BeK). Since 2018, for the continuation of mari-
time spatial planning in the Exclusive Economic 
Zone in the North and Baltic Seas, the WiBeK 
has been advising from a scientific perspective 
on questions of content, the course of the pro-
cedure and the participation process, among 
other things. 

Subsidiarity and coherence 

“Maritime spatial planning with an ecosystem-
based approach as an overarching principle 
shall be carried out at the most appropriate 
level and shall seek coherence between the dif-
ferent levels.” . 

Spatial planning aims to produce coherent 
plans in the North and Baltic Seas through co-
ordination with coastal countries and partners 
from neighbouring countries. Many years of bi-
lateral exchange, participation in the HELCOM 
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and VASAB working group on maritime spatial 
planning and cooperation in international pro-
jects on maritime spatial planning contribute to 
this. 

Project results and findings on procedures for 
plan preparation in neighbouring countries 
within the framework of international coopera-
tion are taken into account for the process of 
plan preparation. The international consultation 
procedures represent a further contribution. 

The ROP-E's mission statement sets out this 
cooperation as a contribution to coherent inter-
national maritime spatial planning and coordi-
nated planning with coastal countries. 

At the level of definitions, Principles 3 and 4 for 
pipelines emphasise this sectoral coordination 
requirement for the planning of cross-border 
linear structures. 

In the context of SEA, the cross-border impacts 
on the neighbouring areas of the neighbouring 
states are considered (Section 4.11). 

Adaptation 

“The sustainable use of the ecosystem should 
apply an iterative process including monitoring, 
reviewing and evaluation of both the process 
and the outcome.” . 

Monitoring and evaluation within the framework 
of spatial planning for the German EEZ take 
place at various levels. 

The first step will be to evaluate the plan and its 
implementation. A monitoring and evaluation 
concept will be developed for this purpose. 

In addition, in Chapter 10 the SEA lists the 
planned measures for monitoring the effects of 

the implementation of the spatial plan on the 
environment. 

The effects of economic uses on the marine en-
vironment are to be investigated and evaluated 
at project level by means of effect monitoring. 
This is laid down in Principle 8.2 of the General 
Requirements for Economic Uses in the ROP. 

Summary 

In summary, and beyond this, the key elements 
and their implementation in the planning pro-
cess, the ROP, and the SEA all show how the 
ecosystem approach as an overall concept 
supports the holistic perspective of spatial plan-
ning and thus contributes to the protection and 
improvement of the state of the marine environ-
ment.  

 Taking climate change into ac-
count  

Anthropogenic climate change is one of the 
greatest challenges facing society and is of 
particular importance for changes in the 
oceans and their use. Figure 13 shows the links 
between climate change, the marine ecosys-
tem, uses and maritime spatial planning, and 
also how they are a tool for achieving sustain-
able development goals. 

In changing seas, the consideration and inte-
gration of climate impacts in MSP is of great 
importance in order to do justice to the precau-
tionary and forward-looking nature of MSP and 
to develop long-term sustainable plans. 
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Figure 13: Representation of the interrelationships between climate change, marine ecosystems and mar-
itime spatial planning, according to  

Climate change will alter the physical, chemical 
and biological conditions in the North and Baltic 
Seas. This will inevitably have an impact on 
marine ecosystems, their structure and 
functions, which may also change ecosystem 
services. The changes may also have a direct 

impact on the uses to which they are put, e.g. 
shipping, renewable energy or extraction of raw 
materials. 

The following table shows projections for some 
relevant parameters. 

 
Table 5: Climate projections for selected parameters 1, ², 3 

 North Sea Baltic Sea 

Increase in mean sea surface 
temperature for 2031-2060 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

1 – 1.5 °C 1.5 – 2 °C 

Increase in mean sea surface 
temperature for 2071-2100 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

2.5 – 3 °C 2.5 – 3.5 °C 

Global sea level rise 2100 
(RCP8.5 scenario vs. 1986-2005)2 

61 - 110cm 61 - 110cm 

Increase in extreme wind 
speeds (RCP8.5 scenario compared 

to 1971-2000)3 

0 - 0.5 m/s No majority significant 
increases  

As a contribution to climate protection, the offshore 
wind energy provisions should be mentioned at the 
outset. Assuming that the current CO2 factor of 
electricity from offshore wind energy is continued , 

by 2040, this results in an average annual CO2 

avoidance potential of 62.9 Mt CO2 equivalents per 
year for the period between 2020 and 2040. By way 
of comparison, the annual emissions from power 
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plants in the energy industry in 2016 were 294.5 Mt 
CO2 equivalents per year.  

Table 6 shows the abatement potential for the years 
2020 and 2040 and the annual average for the 
entire period.

 

Table 6: Calculation of the CO2 avoidance potential of the offshore wind energy provisions 

  

Installed 
capacity 

Full load 
hours 

Annual electric-
ity production 

CO2 avoidance 
factor 

CO2 

avoidance 

  GW h/a GWh/a g CO2eq/kWh Mt CO2eq/a 

2020 7.2 3800 27360 701 19.2 

2040 40 3800 152000 701 106.6 

Average CO2 

avoidance per 
year         62.9 

 

Furthermore, keeping the priority areas of nature 
conservation free and the potential of 
ecosystems as natural carbon sinks contributes 
to climate protection. The designation of priority 
and reserved areas of nature conservation can 
also serve to strengthen the resilience of ecosys-
tems and thus support the precautionary princi-
ple. 

The mission statement shows that the use of cli-
mate-friendly technologies in the ocean supports 
energy security and the achievement of national 
and international climate targets. 

The development of risk and vulnerability 
analyses to climate change and adaptation 
measures in the relevant sectors should be 
communicated to spatial planning. The holistic 
perspective of spatial planning can help to 

coordinate the compatibility of measures with 
other uses and marine nature conservation and 
to avoid conflicts. To promote this, a dialogue 
could be initiated to ensure that a joint discussion 
takes place in a spatial planning forum with 
stakeholders from the sectors. 

For climate change to be fully integrated into 
MSP, institutional strengthening, including 
international cooperation in the North and Baltic 
Seas, is necessary. Projects in particular offer 
the opportunity to develop coherent approaches 
with neighbouring countries or to use joint data 
pools, for example. 

One focus should be on the conceptual 
development of marine ecosystem services and, 
above all, the potential of natural carbon sinks. 

are interdependent within the marine food chains. 

The phytoplankton serves as a food source for organisms that specialise in filtering the water for 
food intake. The main primary consumers of phytoplankton include zooplanktonic organisms such 
as copepods and water fleas. Zooplankton has a central role in the marine ecosystem as a pri-
mary consumer of phytoplankton on the one hand and as the lowest secondary producer within 
the marine food chains on the other. Zooplankton serves as food for the secondary consumers of 
the marine food chains, from carnivorous zooplankton species to benthos, fish, marine mammals 
and seabirds. Among the uppermost components of the marine food chains are the so-called 
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predators. The upper predators within the marine food chains include water and sea birds and 
marine mammals. In the food chains, producers and consumers are interdependent and influence 
each other in many ways. 

In general, food availability regulates the growth and distribution of species. Exhaustion of the 
producer results in the decline of the consumer. Consumers in turn control the growth of produc-
ers by eating away. Food limitation affects the individual level by impairing the physical condition 
of each individual. At the population level, food restriction leads to changes in the abundance and 
distribution of species. Food competition within a species or between species has similar effects. 

The time-adjusted succession or sequence of growth between the different components of the 
marine food chains is of critical significance. For example, the growth of fish larvae is directly 
dependent on the available biomass of plankton. For seabirds, breeding success is also directly 
related to the availability of suitable fish (species, length, biomass, energy value). Temporally or 
spatially staggered occurrence of succession and abundance of species from different trophic 
levels leads to the interruption of food chains. Temporal offset, the so-called trophic "mismatch", 
causes malnutrition or even starvation, particularly in early developmental stages of organisms. 
Disruptions in marine food chains can have an effect not only on individuals but also on popula-
tions. Predator-prey relationships or trophic relationships between size or age groups of a species 
or between species also regulate the balance of the marine ecosystem. For example, the decline 
of cod stocks in the Baltic Sea has had a positive effect on the development of sprat stocks 
(ÖSTERBLOM et al. 2006). 

Trophic relationships and interrelationships between plankton, benthos, fish, marine mammals 
and seabirds are controlled by a variety of control mechanisms. Such mechanisms operate from 
the lower part of the food chains, starting with nutrient, oxygen or light availability and moving 
upwards to the upper predators. Such bottom-up control mechanisms can act by increasing or 
decreasing primary production. Effects starting from the upper predators downwards, via so-
called "top-down" mechanisms, can also control food availability. 

The interrelationship within the components of the marine food chains are influenced by abiotic 
and biotic factors. For example, dynamic hydrographic structures, frontal formation, water strati-
fication and currents play a decisive role in food availability (increase in primary production) and 
use by upper predators. Exceptional events such as storms and ice winters also influence trophic 
relationships within marine food chains. Biotic factors such as toxic algal blooms, parasite infes-
tation and epidemics also affect the entire food chain. 

Anthropogenic activities also have a decisive influence on the interrelationship within the compo-
nents of the marine ecosystem. Humans affect the marine food chain both directly through the 
capture of marine animals and indirectly through activities that can influence components of the 
food chain. 

Overfishing of fish stocks, for example, confronts upper predators such as seabirds and marine 
mammals with food limitations or forces them to develop new food resources. Overfishing can 
also bring about changes at the lower end of the food chain. For example, jellyfish can spread 
extremely far when their fish predators have been fished out. Moreover, shipping and mariculture 
represent an additional factor that can lead to positive or negative changes in marine food chains 
through the introduction of non-native species. Discharges of nutrients and pollutants via rivers 
and the atmosphere also affect marine organisms and can lead to changes in trophic conditions. 
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Natural or anthropogenic impacts on one of the components of the marine food chains, e.g. the 
species spectrum or the biomass of the plankton, can affect the entire food chain and shift the 
balance of the marine ecosystem and, if necessary, endanger it. Examples of the very complex 
interrelationship and control mechanisms within the marine food chains were presented in detail 
in the description of the individual protected assets. 

The complex interrelationships of the various components to each other ultimately lead to 
changes in the entire marine ecosystem of the North Sea. From thehe changes with regard to 
protected assets already described in Chapter Introduction  

Legal bases and environmental assessment 
tasks 

Maritime spatial planning in the German Exclu-
sive Economic Zone (EEZ) is the responsibility 
of the Federal Government under the Regional 
Planning Act (Raumordnungsgesetz, ROG). In 
accordance with Article 17(1) of the ROG, the 
competent Federal Ministry, the Federal Minis-
try of the Interior, Building and Community 
(BMI), in agreement with the federal ministries 
concerned, draws up a spatial plan for the Ger-
man EEZ as a statutory instrument. In accord-
ance with Article 17(1) Sentence 3 of the ROG, 
the BSH carries out the preliminary procedural 
steps for drawing up the spatial plans (Rau-
mordnungsplans, ROP) with the consent of the 
BMI. When drawing up the ROP, an environ-
mental assessment is carried out in accord-
ance with the provisions of the ROG and, 
where applicable, those of the Environmental 
Impacts Assessment Act (Gesetz über die Um-
weltverträglichkeitsprüfung, UVPG), the so-
called Strategic Environmental Assessment 
(SEA). 

The obligation to carry out a strategic environ-
mental assessment, including the preparation 
of an environmental report, is a result of the up-
dating, amendment and cancellation of the ex-
isting spatial plans from 2009, from Articles 
7(7) and (8) of the ROG, in conjunction with Ar-
ticle 35(1) No. 1 of the UVPG and No. 1.6 of 
Annex 5. 

According to Article 1 of the SEA Directive 
2001/42/EC, the aim of the Strategic Environ-
mental Assessment is to ensure a high level of 

environmental protection in order to promote 
sustainable development and to contribute to 
ensuring that environmental considerations are 
adequately taken into account during the prep-
aration and adoption of plans well in advance 
of the actual project planning. According to Ar-
ticle 8 of the ROG, the Strategic Environmental 
Assessment has the task of determining the 
likely significant impacts of implementing the 
plan and to describe and evaluate them in an 
environmental report at an early stage. It 
serves to ensure effective environmental pre-
cautions in accordance with the applicable laws 
and is performed according to uniform princi-
ples and with public participation. All protected 
resources under Article 8(1) of ROG are to be 
considered: 

• people, including human health  

• fauna, flora, and biodiversity 

• site, soil, water, air, climate and land-
scape 

• cultural and other material resources 

• the interactions between the above-
mentioned protected resources. 

In the context of spatial planning, definitions 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples.  

The requirements and content of the environ-
mental report to be prepared are specified in 
Annex 1 of Article 8(1) of the ROG. 

Accordingly, the environmental report consists 
of an introduction, a description and assess-
ment of the environmental impacts identified in 
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the environmental review, in accordance with 
Article 8(1) of the ROG, and additional infor-
mation. 

According to No. 2d) of Annex 1 of Article 8 of 
the ROG, other planning options that may be 
expressly considered should also be named, 
taking into account the objectives and the geo-
graphical scope of the ROP. 

 Outline of the content and main 
objectives of the spatial plan  

According to Article 17(1) of the ROG, the spa-
tial plan for the German EEZ must take into ac-
count any interaction between land and sea, as 
well as safety aspects 

9. to ensure safety  
and ease of navigation, 

10. for further economic  
uses, 

11. for scientific uses 
and 

12. to protect and improve 
the marine environment. 

 

According to Article 7(1) of the ROG, spatial 
plans for a specific planning area and a regular 
medium-term period must contain specifica-
tions as objectives and principles of spatial 
planning for the development, order and safe-
guarding of the area, in particular for the uses 
and functions of the area. 

Under Article 7(3) of the ROG, these provisions 
may also designate areas. For the EEZ, these 
may be the following areas: 

Priority areas intended for certain spatially sig-
nificant functions or uses and excluding other 
spatially significant functions or uses in the 
area, where these are incompatible with the pri-
ority functions or uses. 

Reserved areas, which are to be reserved for 
certain spatially significant functions or uses, to 
which particular weight is to be attached when 

comparing them to competing spatially signifi-
cant functions or uses. 

Suitability areas for the marine area in which 
certain spatially significant functions or uses do 
not conflict with other spatially significant inter-
ests, whereby these functions or uses are ex-
cluded elsewhere in the planning area. 

In the case of priority areas, it may be stipulated 
that they also have the effect of suitability areas 
under Article 7(3) Sentence 2 No. 4 of the 
ROG. 

According to Article 7(4) of the ROG, the spatial 
plans should also contain spatially significant 
planning provisions and measures by public 
bodies and entities under private law according 
to Article 4(1) Sentence 2 of the ROG which are 
suitable for inclusion in spatial plans, are nec-
essary for the coordination of spatial claims, 
and can be secured by objectives or principles 
of spatial planning. 

 Relationship to other relevant 
plans, programmes and pro-
jects  

In Germany, there is a tiered planning system 
for the coordination of all spatial requirements 
and concerns arising in a given area, consisting 
of Federal, State and Regional planning au-
thorities. According to Article 1(1) Sentence 2 
of the ROG, this system is used to coordinate 
different spatial requirements in order to bal-
ance out conflicts arising at the respective plan-
ning level and to make provisions for individual 
uses and functions of the space. 

The tiered system allows the planning to be fur-
ther specified by the subsequent planning lev-
els. According to Article 1(3) of the ROG, the 
development, organisation and safeguarding of 
the subspaces should be integrated into the 
conditions and requirements of the overall 
area, and the development, organisation and 
safeguarding of the overall area should take 



Introduction 5 

 

 

 

into account the conditions and requirements of 
its subspaces.  

The Federal Ministry of the Interior, Building 
and Community (BMI) is responsible for spatial 
planning at federal level in the EEZ. In contrast, 
the respective federal state is responsible for 
state planning for the entire area of the state, 
including the respective coastal waters. 

In addition to spatial planning for the respective 
areas of responsibility, there are sectoral plans 
based on sectoral laws for certain planning ar-
eas. Sectoral plans serve to define details for 
the respective sector, taking into account the 
requirements of spatial planning.  

2.25.1 Spatial plans in adjacent areas  

In the interests of coherent planning, coordina-
tion processes with the plans of the coastal fed-
eral states and neighbouring states are advisa-
ble and must be taken into account in the cu-
mulative assessment of impacts on the marine 
environment. At present, the spatial planning of 
both Lower Saxony and Schleswig-Holstein is 
being updated. Regional spatial planning pro-
grammes of the coastal regions will be taken 
into account, provided that significant defini-
tions are made for the coastal waters. 

2.25.1.1 Lower Saxony  

The spatial plan for the state of Lower Saxony, 
including the coastal sea of Lower Saxony, is 
the State Spatial Planning Programme 
(Landesraumordnungsprogramm, LROP). The 
Ministry of Food, Agriculture and Consumer 
Protection of Lower Saxony, as the highest 
state planning authority, is responsible for 
drawing up and amending it; the final decision 
on the LROP is the responsibility of the state 
government. The LROP is based on a directive 
from 1994 and has been updated several times 
since then, most recently in 2017. At the end of 
2019, the procedure for a new update was ini-
tiated. 

2.25.1.2 Schleswig-Holstein  

In Schleswig-Holstein, the State Development 
Plan (Landesentwicklungsplan, LEP S-H) is the 
basis for the state's spatial planning. The Min-
istry of the Interior, Rural Areas, Integration and 
Equality of Schleswig-Holstein (MILIG) is re-
sponsible for drafting it and amending it. The 
current LEP S-H, from 2010, forms the basis for 
the spatial planning of the state until 2025. The 
state of Schleswig-Holstein has initiated the 
procedure for updating the LEP S-H 2010 and 
carried out a participation procedure in 2019. 

2.25.1.3 Netherlands  

The Netherlands is in the fourth revision cycle 
and is currently preparing the planning phase. 
The plan is binding and covers a planning area.  

2.25.1.4 United Kingdom  

England consists of 11 planning areas and 
each area is to receive its own plan. These are 
to be designed for a long-term period of about 
20 years and updated every three years. It is 
envisaged that all plans will be in place by 
2021. 

The Scottish Plan is currently being revised 
and is in its second cycle. The consultation on 
the revision of the first plan has just been com-
pleted. Scotland has one national maritime 
spatial plan and 11 spatial planning areas. The 
spatial plans are also binding in Scotland.  

2.25.1.5 Denmark  

Denmark is at an advanced stage of the spatial 
planning process. Denmark is currently drafting 
the first spatial plan as a comprehensive plan 
for the North Sea and the Baltic Sea, which will 
be binding and last until 2050.  

2.25.2 MSFD programme of measures  

Each Member State must develop a marine 
strategy to achieve good status for its marine 
waters, which for Germany is the North Sea 
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and the Baltic Sea. The key to this is the estab-
lishment of a programme of measures to 
achieve or maintain good environmental status 
and the practical implementation of this pro-
gramme of measures. The establishment of the 
programme of measures  is regulated in Ger-
many by Article 45h of the Federal Water Act 
(Wasserhaushaltsgesetz, WHG). Under Objec-
tive 2.4 "Oceans with sustainably and carefully 
used resources", the current MSFD pro-
gramme of measures mentions maritime spa-
tial planning as a contribution of existing 
measures to achieving the operational objec-
tives of the MSFD. In addition, the catalogue of 
measures also formulates a concrete review 
mandate for updating the spatial plans with re-
gard to measures for the protection of migra-
tory species in the marine area. Both the envi-
ronmental objectives of the MSFD and the 
MSFD programme of measures are taken into 
account in the SEA. 

2.25.3 Management plans for the North 
Sea EEZ nature reserves  

On 17 November 2017, the Federal Agency for 
Nature Conservation (Bundesamt für Na-
turschutz, BfN) initiated the participation proce-
dure under Article 7(3) of the Regulation on the 
Establishment of the "Borkum Riffgrund" Na-
ture Conservation Area (NSGBRgV), Article 
7(3) of the Regulation on the Establishment of 
the Doggerbank Nature Conservation Area 
(NSGDgbV) and Article 9(3) of the Regulation 
on the Establishment of the "Sylt Outer Reef - 
Eastern German Bight" Nature Conservation 
Area (NSGSylV) on the management plans for 
the nature conservation areas in the German 
North Sea EEZ. On 13 May 2020, the manage-
ment plans "Borkum Riffgrund", "Doggerbank" 
and "Sylt Outer Reef - Eastern German Bight" 
were published in the Federal Gazette. 

2.25.4 Tiered planning procedure for off-
shore wind energy and power lines 
(central model)  

For some uses in the German EEZ, such as 
offshore wind energy and power cables, a 
multi-stage planning and approval process—
i.e. a subdivision into several stages—is envis-
aged. In this context, the instrument of maritime 
spatial planning is at the highest and superor-
dinate level. The spatial plan is the forward-
looking planning instrument which coordinates 
the most diverse interests of users in the fields 
of industry, science and research as well as 
protection claims. A strategic environmental 
assessment must be carried out when the spa-
tial plan is drafted. The SEA for the ROP is re-
lated to various downstream environmental as-
sessments, in particular the directly down-
stream SEA for the site development plan 
(FEP). 

The next level is the FEP. Within the framework 
of the so-called central model, the FEP is the 
control instrument for the orderly expansion of 
offshore wind energy and electricity grids in a 
tiered planning process. The FEP has the char-
acter of a sectoral plan. The sectoral plan is de-
signed to plan the use of offshore wind energy 
and the electricity grids in a targeted manner 
and as optimally as possible under the given 
framework conditions—in particular the re-
quirements of spatial planning—by defining ar-
eas and sites as well as locations, routes and 
route corridors for grid connections or for cross-
border submarine cable systems. In principle, 
a SEA is carried out to accompany the estab-
lishment, updating and modification of the FEP. 

In the next step, the sites for offshore wind tur-
bines defined in the FEP will undergo a prelim-
inary examination. If the requirements of Article 
12(2) of the Wind Energy At Sea Act (Wind-
SeeG) are met, the preliminary examination is 
followed by the determination of the suitability 
of the site for the construction and operation of 
offshore wind energy installations. The prelimi-
nary investigation is also accompanied by a 
SEA. 
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If the suitability of a site for the use of offshore 
wind energy is established, the site is put out to 
tender and the winning bidder or corresponding 
entitled entity can submit an application for ap-
proval (planning approval or planning permis-
sion) for the erection and operation of wind tur-
bines on the area specified in the FEP. As part 
of the planning approval procedure, an environ-
mental impact assessment is carried out if the 
prerequisites are met. 

While the sites defined in the FEP for the use 
of offshore wind energy are pre-examined and 
tendered, this is not the case for defined sites, 

routes and route corridors for grid connections 
or cross-border submarine cable systems. 
Upon application, a planning approval proce-
dure including an environmental assessment is 
usually carried out for the construction and op-
eration of grid connection lines. The same ap-
plies to cross-border submarine cable systems.  

Under Article 1(4) of the UVPG, the UVPG also 
applies where federal or state legislation does 
not specify the environmental impact assess-
ment in more detail or does not comply with the 
essential requirements of the UVPG. 

 

Figure 1: Overview of the tiered planning and approval process in the EEZ.  

In the case of multi-stage planning and ap-
proval processes, it follows from the relevant 
legislation (e.g. Federal Regional Planning Act, 
WindSeeG and BBergG) or, more generally, 
from Article 39(3) of the UVPG that, in the case 
of plans, when defining the scope of the inves-
tigation, it should be determined at which of the 
process stages certain environmental impacts 

are to be assessed. In this way, multiple as-
sessments are to be avoided. The nature and 
extent of the environmental impacts, technical 
requirements, and the content and subject mat-
ter of the plan must be taken into account. 
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In the case of subsequent plans and subse-
quent approvals of projects for which the plan 
sets a framework, the environmental assess-
ment pursuant to Article 39(3) Sentence 3 of 
the UVPG shall be limited to additional or other 
significant environmental impacts as well as to 
necessary updates and more detailed investi-
gations. 

As part of the tiered planning and approval pro-
cess, a common feature of all reviews is that 
environmental impacts on the protected re-
sources specified in Article 8(1) of the ROG 
and Article 2(1) of the UVPG are considered, 
including their interactions. 

According to the definition in Article 2(2) of the 
UVPG, environmental impacts within the 
meaning of the UVPG are direct and indirect 

impacts of a project or the implementation of a 
plan or programme on the protected resources. 

According to Article 3 of the UVPG, environ-
mental assessments comprise the identifica-
tion, description and assessment of the signifi-
cant impacts of a project or a plan or pro-
gramme on the protected resources. They 
serve to ensure effective environmental protec-
tion in accordance with the applicable laws and 
are carried out according to uniform principles 
and with public participation. 

In the offshore sector, avifauna has become 
established as a sub-category of the objects of 
protection of animals, plants and biological di-
versity: seabirds/resting and migratory birds, 
benthos, biotope types, plankton, marine mam-
mals, fish and bats. 
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Figure 2: Overview of the protected resources in the environmental assessments. 
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The detail of the tiered planning process is as 
follows: 

2.25.4.1 Maritime spatial planning (EEZ)  

At the highest and superordinate level is the in-
strument of maritime spatial planning. For sus-
tainable spatial planning in the EEZ, the BSH 
prepares a spatial plan on behalf of the compe-
tent Federal Ministry, which comes into force in 
the form of statutory orders. 

The spatial plans should define, taking into ac-
count possible interactions between land and 
sea, and safety aspects 

• to ensure the safety and ease of navi-
gation, 

• for further economic uses, 
• for scientific uses and 
• to protect and improve the marine en-

vironment. 

In the context of spatial planning, specifications 
are mainly made in the form of priority and re-
served areas and other objectives and princi-
ples. According to Article 8(1) of the ROG, 
when drafting spatial plans, the body responsi-
ble for the spatial plan must carry out a strate-
gic environmental assessment in which the 
likely significant impacts of the respective spa-
tial plan on the resources to be protected, in-
cluding interactions, must be identified, de-
scribed and evaluated. 

The aim of the instrument of spatial planning is 
to optimise overall planning solutions. A wider 
spectrum of uses and functions is considered. 
Fundamental strategic questions should be 
clarified at the beginning of a planning process. 
In this way, the instrument primarily functions, 
within the framework of the legal provisions, as 
a controlling planning instrument for the plan-
ning administrative bodies in order to create a 
framework for all uses which is compatible with 
the spatial and natural environment as far as 
possible. 

In spatial planning, the depth of examination 
is generally characterised by a greater scope of 
investigation, i.e. a fundamentally greater num-
ber of planning options, and a lesser depth of 
investigation in terms of detailed analyses. 
Above all, regional, national and global impacts 
as well as secondary, cumulative and syner-
getic effects are taken into account.  

The focus is therefore on possible cumulative 
effects, strategic and large-scale planning op-
tions and possible transboundary impacts. 

2.25.4.2 Site development plan  

The next level is the FEP.  

The specifications to be made by the FEP and 
to be examined within the framework of the 
SEA result from Article 5(1) of the WindSeeG. 
The plan mainly specifies areas and sites for 
wind energy plants as well as the expected ca-
pacity to be installed on these sites. In addition, 
the FEP also specifies routes, route corridors 
and sites. Planning and technical principles are 
also laid down. Although these also serve, 
among other things, to reduce environmental 
impacts, they may in turn lead to impacts, so 
that an assessment is required as part of the 
SEA. 

With regard to the FEP's objectives, it deals 
with the fundamental questions of the use of 
offshore wind energy and grid connections on 
the basis of the legal requirements, especially 
with the need, purpose, technology and the 
identification of sites and routes or route corri-
dors. Therefore, the primary function of the 
plan is as a steering planning instrument in or-
der to create a spatially and, as far as possible, 
nature-compatible framework for the imple-
mentation of individual projects, i.e. the con-
struction and operation of offshore wind energy 
plants, their grid connections, cross-border 
submarine cable systems and interconnec-
tions. 
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The depth of the assessment of the likely sig-
nificant environmental effects is characterised 
by a wider scope of investigation, i.e. a larger 
number of alternatives and, in principle, a lower 
depth of investigation. At the level of sectoral 
planning, detailed analyses are generally not 
yet performed. Above all, local, national and 
global impacts, as well as secondary, cumula-
tive and synergistic impacts in the sense of an 
overall view, are taken into account.  

As with the instrument of maritime spatial plan-
ning, the focus of the audit is on possible cu-
mulative effects as well as possible cross-bor-
der impacts. In addition, the FEP focuses on 
strategic, technical and spatial alternatives, es-
pecially for the use of wind energy and power 
lines. 

2.25.4.3 Suitability test as part of the pre-
liminary examination  

The next step in the tiered planning process is 
the suitability testing of sites for offshore wind 
turbines.  

In addition, the power to be installed is deter-
mined on the site in question.  

In accordance with Article 10(2) of the Wind-
SeeG, the suitability test assesses whether the 
construction and operation of offshore wind en-
ergy installations on the site conflicts with the 
criteria for the inadmissibility of defining a site 
in the site development plan, in accordance 
with Article 5(3) of the WindSeeG or, insofar as 
they can be assessed independently of the 
later design of the project, with the interests rel-
evant for the plan approval in accordance with 
Article 48(4) Sentence 1 of the WindSeeG. 

Both the criteria of Article 5(3) of the WindSeeG 
and the matters of Article 48(4) Sentence 1 of 
the WindSeeG require an assessment of 
whether the marine environment is endan-
gered. With regard to the latter concerns, there 
must be an assessment of whether pollution of 
the marine environment within the meaning of 

Article 1(1) No. 4 of the United Nations Con-
vention on the Law of the Sea is at risk and 
whether bird migration is endangered. 

Therefore, the preliminary examination with the 
suitability assessment or determination is the 
instrument connected between the FEP and 
the individual approval procedure for offshore 
wind energy plants. It refers to a specific site 
designated in the FEP and is thus much 
smaller than the FEP. It is distinguished from 
the plan approval procedure by the fact that an 
inspection approach which is independent of 
the later specific type of plant and layout is to 
be applied. So, the impact prognosis is based 
on model parameters, e.g. in two scenarios or 
ranges of scenarios which are intended to rep-
resent possible realistic developments. 

Compared to the FEP, the SEA of the profi-
ciency test is characterised by a smaller exam-
ination area and a greater depth of examina-
tion. In principle, fewer and spatially limited al-
ternatives are seriously considered. The two 
primary alternatives are the determination of 
the suitability of a site on the one hand and the 
determination of its (possibly partial) unsuitabil-
ity (see Article 12(6) of the WindSeeG) on the 
other. Restrictions on the type and extent of de-
velopment, which are included as specifica-
tions in the determination of suitability, are not 
alternatives in this sense. 

The focus of the environmental assessment 
within the framework of the suitability test is on 
considering the local impacts of a development 
with wind energy plants in relation to the site 
and the location of the development on the site. 

2.25.4.4 Approval procedure (planning ap-
proval and planning licensing 
procedure) for offshore wind tur-
bines  

The next step after the preliminary examination 
is the approval procedure for the installation 
and operation of offshore wind turbines. After 
the site under examination has been put out to 
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tender by the BNetzA, the winning bidder can, 
once BNetzA has accepted the bid, submit an 
application for planning approval or—if the pre-
requisites are met—for planning permission for 
the construction and operation of offshore wind 
energy plants, including the necessary ancillary 
plants on the site under examination. 

In addition to the legal requirements of Article 
73(1) Sentence 2 of the VwVfG, the plan must 
include the information contained in Article 
47(1) of the WindSeeG. The plan may only be 
established under certain conditions listed in 
Article 48(4) of the WindSeeG, and only if, inter 
alia, the marine environment is not endan-
gered, in particular if there is no cause for con-
cern about pollution of the marine environment 
within the meaning of Article 1(1) No.4 of the 
Convention on the Law of the Sea, and if bird 
migration is not endangered. 

Under Article 24 of the UVPG, the competent 
authority prepares a summary of 

• the environmental impact of the project 
• the characteristics of the project and 

the site, which are intended to prevent, 
reduce or offset significant adverse en-
vironmental effects 

• measures to prevent, reduce or offset 
significant adverse environmental im-
pacts 

• the replacement measures in case of 
interventions in nature and landscape. 

Under Article 16(1) of the UVPG, the project 
developer must submit a report to the compe-
tent authority on the expected environmental 
impacts of the project (EIA report), which must 
contain at least the following information:  

• a description of the project, including in-
formation on the location, nature, scale 
and design, size and other essential 
characteristics of the project 

• a description of the environment and its 
components within the project's sphere 
of influence 

• a description of the characteristics of 
the project and of the location of the 
project to exclude, reduce or offset the 
occurrence of significant adverse envi-
ronmental effects of the project 

• a description of the measures planned 
to prevent, reduce or offset any signifi-
cant adverse effects of the project on 
the environment and a description of 
planned replacement measures 

• a description of the expected significant 
environmental effects of the project 

• a description of the reasonable alterna-
tives, relevant to the project and its spe-
cific characteristics, that have been 
considered by the developer and the 
main reasons for the choice made, tak-
ing into account the specific environ-
mental effects of the project 

• a generally understandable, non-tech-
nical summary of the EIA report. 

Pilot wind energy plants are only dealt with in 
the context of the environmental assessment in 
the approval procedure and not at upstream 
stages. 

2.25.4.5 Approval procedure for grid con-
nections (converter platforms 
and submarine cable systems)  

In the tiered planning process, the establish-
ment and operation of grid connections for off-
shore wind energy plants (converter platform 
and submarine cable systems, if applicable) is 
examined at the level of the approval proce-
dures (planning approval and planning permis-
sion procedures) when implementing the spa-
tial planning requirements and the specifica-
tions of the FEP at the request of the respective 
project executing agency—the responsible 
TSO.  
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According to Article 44(1) in conjunction with 
Article 45(1) of the WindSeeG, the construction 
and operation of facilities for the transmission 
of electricity require planning approval. In addi-
tion to the legal requirements of Article 73(1) 
Sentence 2 of the VwVfG, the plan must in-
clude the information contained in Article 47(1) 
of the WindSeeG. The plan may only be ap-
proved under certain conditions listed in Article 
48(4) of the WindSeeG and only if, inter alia, 
the marine environment is not endangered, in 
particular if there is no cause for concern about 
pollution of the marine environment within the 
meaning of Article 1(1) No.4 of the Convention 
on the Law of the Sea, and no threat to bird mi-
gration. 

Moreover, according to Article 1(4) of the 
UVPG, the requirements for the environmental 
impact assessment of offshore wind energy in-
stallations, including ancillary installations, ap-
ply accordingly to the performance of the envi-
ronmental assessment. 

2.25.4.6 Cross-border submarine cable 
systems  

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG (Federal Mining 
Act), the construction and operation of an un-
derwater cable in or on the continental shelf re-
quires a permit  

• from a mining point of view (through 
the competent state mining authority) 

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

In accordance with Article 133(2) of the 
BBergG, the above-mentioned permits may 
only be refused if there is a risk to the life or 
health of persons or material resources or an 
impairment of overriding public interests which 
cannot be prevented or compensated for by a 
time limit, conditions or requirements. An im-
pairment of overriding public interests exists in 

particular in the cases specified in Article 
132(2) No. 3 of the BBergG. In accordance with 
Article 132(2) No. 3 b) and d) of the BBergG, 
an impairment of overriding public interests 
with regard to the marine environment exists in 
particular if the flora and fauna would be im-
paired in an unacceptable manner or if there is 
reason to believe that the sea will be polluted.  

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of transboundary submarine cable systems. 
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2.25.5 Cables  

On the upper level is the instrument of spatial 
planning. In this framework, areas or corridors 
for pipelines and data cables are defined. 

According to Article 8(1) of the ROG, the likely 
significant effects of the pipeline provisions on 
the protected resources must be identified, de-
scribed and assessed. 

According to Article 133(1) in conjunction with 
Article 133(4) of the BBergG, the construction 
and operation of a transit pipeline or underwa-
ter cable (data cable) in or on the continental 
shelf requires a permit 

• from a mining point of view (through 
the competent state mining authority) 
and  

• concerning the organisation of the use 
and exploitation of waters above the 
continental shelf and the airspace 
above these waters (through the BSH). 

According to Article 133(2) of the BBergG, the 
above-mentioned permits may only be refused 
if there is a risk to the life or health of persons 
or material resources or an impairment of over-
riding public interests which cannot be pre-

vented or compensated for by a time limit, con-
ditions or requirements. An impairment of over-
riding public interests exists in particular in the 
cases specified in Article 132(2) No. 3 of the 
BBergG. In accordance with Article 132(2) No. 
3 b) and d) of the BBergG, an impairment of 
overriding public interests with regard to the 
marine environment exists in particular if the 
flora and fauna are impaired in an unaccepta-
ble manner or if there is reason to believe that 
the sea will be polluted. 

In accordance with Article 133(2a) of the 
BBergG, the construction and operation of a 
transit pipeline, which is also a project within 
the meaning of Article 1(1) No.1 of the UVPG, 
is subject to an environmental impact assess-
ment in the licensing procedure with regard to 
the organisation of the use and exploitation of 
the waters above the continental shelf and the 
airspace above these waters, as stipulated in 
the UVPG. 

In accordance with Article 1(4) of the UVPG, 
the essential requirements of the UVPG must 
be observed for the construction and operation 
of data cables. 
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Figure 4: Overview of the focal points of the environmental assessment for pipelines and data cables. 

2.25.6 Raw material extraction  

In the German North and Baltic Seas, various 
mineral resources are sought and extracted, 
e.g. sand, gravel and hydrocarbons. As a su-
perordinate instrument, spatial planning ad-
dresses possible large-scale spatial definitions, 
possibly including other uses. The anticipated 
significant environmental effects are reviewed 
(cf. also Chapter 1.5.4). 

During implementation, the extraction of raw 
materials is regularly divided into different 
phases: exploration, development, operation 
and aftercare phase. 

The exploration serves the purpose of explor-
ing raw material deposits in accordance with 
Article 4(1) of the BBergG. In the marine area, 
it is regularly carried out by means of geophys-
ical surveys, including seismic surveys and ex-
ploration drilling. In the EEZ, the extraction of 
raw materials includes the extraction (loosen-
ing, release), processing, storage and transport 
of raw materials. 

In accordance with the Federal Mining Act, 
mining permits (permission, licence) must be 
obtained for exploration in the area of the con-
tinental shelf. These grant the right to explore 
for and/or extract mineral resources in a speci-
fied field for a specified period. Additional per-
mits in the form of operating plans are required 
for development (extraction and exploration ac-
tivities) (cf. Article 51 of the BBergG). For the 
establishment and management of an opera-
tion, main operating plans must be drawn up for 
a period not normally exceeding two years, 
which must be continuously updated as re-
quired (Article 52(1) Sentence 1 of the 
BBergG). 

In the case of mining projects requiring an EIA 
Act, the preparation of a general operating plan 
is mandatory, and a planning approval proce-
dure must be carried out for its approval (Article 
52(2a) of the BBergG). Framework operation 
plans are generally valid for a period of 10 to 
30 years. 



Introduction 27 

 

In accordance with Article 57c of the BBergG in 
conjunction with the Regulation on the Environ-
mental Impact Assessment of Mining Projects 
(UVP-V Bergbau), the construction and opera-
tion of production platforms for the extraction of 
oil and gas in the area of the continental shelf 
requires an EIA. The same applies to marine 
sand and gravel extraction on mining sites of 
more than 25 ha or in a designated nature re-
serve or Natura 2000 area. 

The licensing authorities for the German North 
Sea and Baltic Sea EEZ are the state mining 
authorities. 

2.25.7 Shipping  

In the context of spatial planning, the shipping 
sector is regularly defined in terms of areas 
(priority and/or reserved areas), objectives and 
principles. There is no tiered planning and ap-
proval process for the shipping sector, as is the 
case for the offshore wind energy sector, grid 
connections, cross-border submarine cables, 
pipelines and data cables. 

With regard to the consideration of the likely 
significant effects of the provisions on the ship-
ping sector, reference is made to Chapter 
1.5.4.3 

2.25.8 Fisheries and marine aquaculture  

Fisheries and aquaculture are considered as 
concerns in the context of spatial planning. 
There is no tiered planning and approval pro-
cess. The framework for authorised catches, 
fishing techniques and gear is set within the 
framework of the EU's Common Fisheries Pol-
icy (CFP). 

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

2.25.9 Marine scientific research  

Marine scientific research projects can have an 
adverse effect on the marine environment, e.g. 
through underwater noise generated during 
seismic surveys. On its website, the BfN men-
tions, among other things, the construction of 
artificial islands, installations or structures, the 
use of explosives, or measures of direct rele-
vance to the exploration and exploitation of re-
sources, which are in principle likely to have a 
significant effect on the area and must be as-
sessed for their compatibility with the purpose 
of protecting potentially affected Natura 2000 
protected areas before they are approved. 

In this case, a nature conservation examination 
and approval are also required as part of the 
approval procedure. Notification is required for 
projects which do not require authorisation, and 
which may significantly affect Natura 2000 
sites.  

In the reserved areas, research is predomi-
nantly carried out by the Thuenen Institute un-
der the technical supervision of the BMEL, es-
pecially within the framework of the CFP and 
reporting obligations within ICES. This takes 
place within the framework of long-term regular 
sampling and is not subject to authorisation in 
the EEZ. 

2.25.10 National and 
alliance de-
fence  

National and alliance defence is considered a 
concern in the context of spatial planning. 
There is no tiered planning and approval pro-
cess.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3  
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2.25.11 Leisure  

The issue of leisure is also considered. There 
is no tiered planning and approval process.  

With regard to the consideration of the likely 
significant effects, reference is made to Chap-
ter 1.5.4.3 

 Presentation and consideration 
of environmental protection ob-
jectives  

The ROP and the SEA will be drafted and im-
plemented with due regard for the objectives of 
environmental protection. These provide infor-
mation on the environmental status that is to be 
achieved in the future (environmental quality 
objectives). The objectives of environmental 
protection can be found in an overview of the 
international, EU and national conventions and 
regulations dealing with marine environmental 
protection, on the basis of which the Federal 
Republic of Germany has committed itself to 
certain principles and objectives. The environ-
mental report will contain a description of how 
compliance with the requirements is checked 
and what specifications or measures are taken. 

2.26.1 International conventions on the 
protection of the marine environ-
ment  

The Federal Republic of Germany is party to all 
relevant international conventions on marine 
environmental protection. 

2.26.1.1 Globally applicable conventions 
that are wholly or partly aimed at 
protecting the marine environ-
ment  

• the 1973 Convention for the Prevention 
of Pollution from Ships, as amended by 
the 1978 Protocol (MARPOL 73/78) 

• 1982 United Nations Convention on the 
Law of the Sea 

• Convention on the Prevention of Marine 
Pollution by Dumping of Waste and 
Other Matter (London, 1972) and the 
1996 Protocol 

2.26.1.2 Regional agreements on marine 
environmental protection  

• Trilateral Wadden Sea Cooperation 
(1978) and Trilateral Monitoring and As-
sessment Programme of 1997 (TMAP) 

• 1983 Agreement for Co-operation in 
Dealing with Pollution of the North Sea 
by Oil and Other Harmful Substances 
(Bonn Agreement) 

• 1992 Convention for the Protection of 
the Marine Environment of the North-
East Atlantic (OSPAR Convention) 

2.26.1.3 Agreements specific to protected 
resources  

• 1979 Convention on the Conservation 
of European Wildlife and Natural Habi-
tats (Bern Convention) 

• 1979 Convention on the Conservation 
of Migratory Species of Wild Animals  
(Bonn Convention) 

Under the Bonn Convention, regional agree-
ments for the conservation of the species listed 
in Appendix II were concluded in accordance 
with Article 4 No. 3 of the Bonn Convention: 

• 1995 Agreement on the Conservation 
of African-Eurasian Migratory Water-
birds (AEWA) 

• 1991 Agreement on the Conservation 
of Small Cetaceans of the Baltic, North 
East Atlantic, Irish and North Seas 
(ASCOBANS) 

• 1991 Agreement on the Conservation 
of Seals in the Wadden Sea 

• 1991 Agreement on the Conservation 
of Populations of European Bats (EU-
ROBATS) 

• 1993 Convention on Biological Diversity 

2.26.2 Environmental and nature protec-
tion requirements at EU level  

The relevant EU legislation must be taken into 
account: 
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• Directive 2014/89/EU of the European 
Parliament and of the Council of 23 July 
2014 establishing a framework for mar-
itime spatial planning (MSP Directive) 

• Council Directive 337/85/EEC of 27 
June 1985 on the assessment of the ef-
fects of certain public and private pro-
jects on the environment (Environmen-
tal Impact Assessment Directive, EIA 
Directive) 

• Council Directive 92/43/EEC of 21 May 
1992 on the conservation of natural 
habitats and of wild fauna and flora 
(Habitats Directive) 

• Directive 2000/60/EC of the European 
Parliament and of the Council of 23 Oc-
tober 2000 establishing a framework for 
Community action in the field of water 
policy (Water Framework Directive, 
WFD) 

• Directive 2001/42/EC of the European 
Parliament and of the Council of 27 
June 2001 on the assessment of the ef-
fects of certain plans and programmes 
on the environment (Strategic Environ-
mental Assessment Directive, SEA Di-
rective) 

• Directive 2008/56/EC of the European 
Parliament and of the Council of 17 
June 2008 establishing a framework for 
Community action in the field of marine 
environmental policy (Marine Strategy 
Framework Directive, MSFD), 

• Directive 2009/147/EC of the European 
Parliament and of the Council on the 
conservation of wild birds (Birds Di-
rective). 

2.26.3 Environmental and nature conserva-
tion requirements at national level  

There are also various legal provisions at na-
tional level, the requirements of which must be 
taken into account in the environmental report: 

• Law on nature conservation and land-
scape management (Federal Nature 
Conservation Act - BNatSchG) 

• Water Resources Act (WHG) 

• Law on Environmental Impact Assess-
ment (UVPG) 

• Regulation on the establishment of the 
nature reserve "Sylt Outer Reef - East-
ern German Bight", the regulation on 
the establishment of the nature reserve 
"Borkum Riffgrund", and the regulation 
on the establishment of the nature re-
serve "Doggerbank" in the North Sea 
EEZ 

• Management plans for nature conser-
vation areas in the German North Sea 
EEZ 

• Energy and climate protection targets of 
the Federal Government 
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Figure 5: Overview of the levels of standardisation of the relevant legal acts for SEA.  

2.26.4 Support for the objectives of the Ma-
rine Strategy Framework Directive  

Spatial planning can support the implementa-
tion of individual objectives of the MSFD and 
thus contribute to good environmental status in 
the North Sea and Baltic Sea. 

The following environmental goals (BMUB 
2016) are taken into account when defining 
goals and principles: 

o Environmental objective 1: Oceans un-
affected by anthropogenic eutrophica-
tion—consideration in the objectives 
and principles for ensuring the safety 
and ease of navigation. 

o Environmental objective 3: Oceans 
without deterioration of marine species 
and habitats due to the impact of hu-
man activities—consideration in the 
objectives and principles for offshore 
wind energy and nature conservation 

o Environmental objective 6: Oceans 
without adverse impacts from anthro-
pogenic energy inputs—consideration 
in the objectives and principles for off-
shore wind energy and pipelines 

In the environmental assessment, avoidance 
and mitigation measures are formulated to sup-
port objectives 1, 3 and 6. 

In addition, the spatial plan counteracts the de-
terioration of the environment by making cer-
tain uses possible only in geographically de-
fined areas and for a limited period of time. The 
principles of environmental protection must be 
taken into account. At the permit level, the de-
sign of the use is specified in detail, with condi-
tions if required, in order to prevent adverse ef-
fects on the marine environment. 

An essential basis of the MSFD is the ecosys-
tem approach regulated in Article 1(3) of the 
MSFD, which ensures the sustainable use of 
marine ecosystems by managing the overall 



Introduction 27 

 

burden of human activities in a way that is com-
patible with the achievement of good environ-
mental status. The application of the ecosys-
tem approach is outlined in Chapter 4.3. 

 Strategic Environmental As-
sessment methodology 

In principle, different methodological ap-
proaches can be considered when conducting 
the Strategic Environmental Assessment. The 
present environmental report builds on the 
methodology already applied in the Strategic 
Environmental Assessment of the federal sec-
toral plans and the site development plan with 
regard to the use of offshore wind energy and 
electricity grid connections. 

For all other uses for which specifications are 
made in the ROP-E, such as shipping, extrac-
tion of raw materials and marine research, sec-
tor-specific criteria for an assessment of possi-
ble impacts are used. 

The methodology is based primarily on the pro-
visions of the plan to be examined. Within the 
framework of this SEA, each of the specifica-
tions is identified, described and assessed to 
see whether the specifications are likely to 
have significant effects on the protected re-
sources concerned. According to Article 1(4) of 
the UVPG in conjunction with Article 40(3) of 
the UVPG, the competent authority shall provi-
sionally assess the environmental impacts of 
the specifications in the environmental report 
with a view to effective environmental precau-
tions in accordance with the applicable laws. 
Criteria for the assessment are to be found, in-
ter alia, in Annex 2 of the Federal Regional 
Planning Act. 

The purpose of the environmental report is to 
describe and assess the likely significant ef-
fects of the implementation of the ROP-E on 
the marine environment for provisions on the 
use and protection of the EEZ. The examina-
tion is carried out in each case on the basis of 
the protected resources. 

According to Article 7(1) of the ROG, spatial 
plans must contain provisions as spatial plan-
ning objectives and principles for the devel-
opment, organisation and safeguarding of ar-
eas, in particular on the uses and functions of 
areas. In accordance with Article 7(3) of the 
ROG, these provisions may also designate ar-
eas. 

Specifications on the following uses are the 
subject of the environmental report, in particu-
lar 

• Shipping 
• Wind energy at sea 
• Cables 
• Raw material extraction 
• Fisheries and marine aquaculture 
• Marine Research 
• Nature conservation/marine land-

scape/open space 

In accordance with Article 17(1) No. 4 of the 
ROG, provisions for the protection and im-
provement of the marine environment also play 
a role. 

2.27.1 Examination area  

The description and assessment of the state of 
the environment refers to the North Sea EEZ, 
for which the spatial plan stipulates conditions. 
The SEA examination area covers the German 
North Sea EEZ (Figure 7). It should be noted 
that the data situation within the North Sea EEZ 
is significantly better for the area up to shipping 
route 10 than for the area northwest of shipping 
route 10. This is due to the project-related mon-
itoring data available. 

For the area north-west of shipping route 10, 
the spatial plan also defines the area. Based on 
the available sediment data and findings from 
monitoring for the "Doggerbank" protected 
area, it is also possible to describe and assess 
the environmental status of this area and eval-
uate potential environmental impacts. 

The adjoining territorial sea and the adjacent 
areas of the riparian states are not the subject 
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of this plan, but they are included in the cumu-
lative and transboundary consideration in the 
context of this SEA. 

 

Figure 6: Boundary of the SEA investigation area (Environmental Report ROP-E EEZ North Sea).  

2.27.2 Implementation of the environmen-
tal assessment  

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan shall include secondary, cumula-
tive, synergistic, short-, medium- and long-
term, permanent and temporary, positive and 
negative effects in terms of the resources to be 
protected. Secondary or indirect effects are 
those which are not immediate and therefore, 
may take effect after some time and/or in other 
places. Occasionally we also speak of conse-
quential effects or interactions. 

Possible impacts of the plan implementation 
are described and evaluated in relation to the 
protected areas. A uniform definition of the 
term "significance" does not exist, since it is an 
"individually determined significance" which 

cannot be considered independently of the 
"specific characteristics of plans or pro-
grammes" (SOMMER, 2005, 25f.). In general, 
significant effects can be understood to be ef-
fects that are serious and significant in the con-
text under consideration. 

According to the criteria of Annex 2 of the ROG, 
which are decisive for the assessment of the 
likely significant environmental effects, the sig-
nificance is determined by 

• "the probability, duration, frequency and ir-
reversibility of the effects 

• the cumulative nature of the effects 

• the cross-border nature of the effects 

• the risks to human health or the environment 
(e.g. in the event of accidents) 

• the scale and spatial extent of the effect 
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• the importance and sensitivity of the area 
likely to be affected, due to its specific natu-
ral characteristics or cultural heritage, the 
exceeding of environmental quality stand-
ards or limit values and intensive land use 

• the impact on sites or landscapes whose 
status is recognised as protected at na-
tional, Community or international level" 

Also relevant are the characteristics of the plan, 
in particular 

• the extent to which the plan sets a frame-
work for projects and other activities in terms 
of location, type, size and operating condi-
tions, or through the use of resources 

• the extent to which the plan influences other 
plans and programmes, including those in a 
planning hierarchy 

• the importance of the plan for the integration 
of environmental considerations, in particu-
lar with a view to promoting sustainable de-
velopment 

• the environmental issues relevant to the 
plan 

• the relevance of the plan for the implemen-
tation of Community environmental legisla-
tion (e.g. plans and programmes relating to 
waste management or water protection) 
(Annex II of the SEA Directive) 

In some cases, further details on when an ef-
fect reaches the significance threshold can be 
derived from sectoral legislation. Thresholds 
were developed under the law in order to be 
able to make a delimitation. 

The description and assessment of potential 
environmental impacts is carried out for the in-
dividual spatial and textual specifications on 
the use and protection of the EEZ in relation to 
the protected property, including the status as-
sessment. 

Furthermore, where necessary, a differentia-
tion is made according to different technical de-
signs. The description and assessment of the 
likely significant effects of the implementation 
of the plan on the marine environment also re-
late to the protected resources presented. All 
contents of the plan that could potentially have 
significant environmental effects are examined. 

Both permanent and temporary—e.g. con-
struction-related—effects are considered. This 
is followed by a presentation of possible inter-
actions, a consideration of possible cumulative 
effects and potential cross-border impacts. 

 
The following protected resources are consid-
ered when assessing the state of the environ-
ment: 

• Site 

• Soil 

• Bats 

• Biodiversity 

• Water • Air 

• Plankton • Climate 

• Biotope 

types 

• Landscape 

• Benthos • Cultural and other 

material resources 

(underwater cultural 

heritage) 

• Fish • People, in particular 

human health 

• Marine 

mam-

mals 

• Interactions between 

protected resources 

• Avifauna  

In general, the following methodological ap-
proaches are used in environmental assess-
ment: 

• Qualitative descriptions and assess-
ments  

• Quantitative descriptions and assess-
ments 

• Evaluation of studies and technical liter-
ature, expert opinions 

• Visualisations 
• Worst-case scenarios  
• Trend assessments (e.g. on the state of 

the art of installations and the possible 
development of shipping traffic)  

• Assessments by experts/the profes-
sional public 
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An assessment of the impacts resulting from 
the provisions of the plan is made on the basis 
of the status description and status assess-
ment, and the function and significance of the 
individual areas for the individual protected re-
sources on the one hand, and the impacts em-
anating from these provisions and the resulting 
potential impacts on the other. A forecast of the 
project-related impacts when the ROP-E is im-
plemented is based on the criteria of intensity, 
range and duration or frequency of the effects 
(cf. Figure 7). Further assessment criteria are 
the probability and reversibility of the impacts, 
as specified in Annex 2 of Article 8(2) ROG. 

 

Figure 7: General methodology for assessing likely 
significant environmental effects.  

2.27.3 Criteria for the description 
and assessment of the condition  

The condition of the individual protected re-
sources is assessed on the basis of various cri-
teria. For the protected resources of site/soil, 
benthos and fish, the assessment is based on 
the aspects of rarity and vulnerability, diversity 
and peculiarity, and existing impacts. The de-
scription and assessment of marine mammals 
and marine and resting birds is based on the 
aspects listed in the figure. Since these are 
highly mobile species, a similar approach to 
that for the protected resources of site/soil, 
benthos and fish is not appropriate. For sea-
birds, resting birds and marine mammals, the 
criteria used are protection status, assessment 
of occurrence, assessment of spatial units and 
prior contamination. For migratory birds, the 
aspects of rarity, endangerment and existing 
pressures are taken into account, as are the 
aspects of occurrence assessment and the ar-
ea's significance for bird migration over a large 
area. There is currently no reliable data source 
for a criteria-based assessment of bats as a 
protected species. The biodiversity protected 
resource is evaluated in text form. 

The following is a summary of the criteria used 
for the status assessment of the respective pro-
tected resource. This overview deals with the 
protected resources which can be meaningfully 
delimited on the basis of criteria and which are 
considered in the focus area. 

 

Site/Soil 

Aspect: Rarity and endangerment 

Criterion: Percentage of sediment on the seabed and distribution of the morphological inventory of 
forms. 

Aspect: Diversity and individuality 

Criterion: Heterogeneity of the sediment on the sea floor and formation of the  
morphological inventory of forms. 

Aspect: Prior contamination 

Criterion: Extent of the anthropogenic prior contamination of the sediment on the sea floor and the 
morphological inventory of forms. 
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Benthos  

Aspect: Rarity and endangerment 

Criterion: Number of rare or endangered species based on the Red List species identified (Red List by 
RACHOR et al. 2013). 

Aspect: Diversity and individuality 

Criterion: Number of species and composition of the species communities. The extent to which species 
or communities that are characteristic of the habitat occur and how regularly they occur is assessed. 

Aspect: Prior contamination 

For this criterion, the intensity of fishing exploitation, which is the most effective disturbance variable, 
will be used as a benchmark. Eutrophication can also affect benthic communities. For other disturbance 
variables, such as vessel traffic, pollutants, etc., there is currently a lack of suitable measurement and 
detection methods to be able to include them in the assessment. 

 
Biotope types 

Aspect: Rarity and endangerment 

Criterion: national conservation status and endangerment of biotope types according to the Red List of 
Endangered Biotope Types in Germany (FINCK et al., 2017) 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences. 

 

Fish 

Aspect: Rarity and endangerment 

Criterion: Proportion of species considered endangered according to the current Red List of Marine 
Fish (THIEL et al. 2013) and for the diadromous species on the Red List of Freshwater Fish (FREYHOF 

2009) and assigned to Red List categories. 

Aspect: Diversity and individuality 

Criterion: The diversity of a fish community can be described by the number of species (α-Diversity, 
'Species richness'). The species composition can be used to assess the specific nature of a fish com-
munity, i.e. how regularly habitat-typical species occur. Diversity and specificity are compared and as-
sessed between the North Sea and the German EEZ as a whole, and between the EEZ and individual 
areas. 

Aspect: Prior contamination 

Criterion: Through the removal of target species and bycatch, as well as the impact on the seabed in 
the case of bottom-dwelling fishing methods, fisheries are considered to be the most effective disturb-
ance to the fish community and therefore, serve as a measure of the pressure on fish communities in 
the North Sea. There is no assessment of stocks on a smaller spatial scale such as the German Bight. 
The input of nutrients into natural waters is another pathway through which human activities can affect 
fish communities. For this reason, eutrophication is used to assess the existing pollution.  
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Marine mammals 

Aspect: Protection status 

Criterion: Status under Annex II and Annex IV of the Habitats Directive and the following international 
protection agreements: Convention on the Conservation of Migratory Species of Wild Animals (Bonn 
Convention, CMS), ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic, 
North East Atlantic, Irish and North Seas), Convention on the Conservation of European Wildlife and 
Natural Habitats (Bern Convention) 

Aspect: Assessment of the occurrence 

Criteria: Population, population changes/trends based on large-scale surveys, distribution patterns and 
density distributions 

Aspect: Evaluation of spatial units 

Criteria: Function and importance of the German EEZ and the areas defined in the FEP for marine 
mammals as transit areas, feeding grounds or breeding grounds 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 
Seabirds and resting birds 

Aspect: Protection status 

Criterion: Status under Annex 1 Species of the Birds Directive, European Red List by BirdLife Interna-
tional 

Aspect: Assessment of the occurrence 

Criteria: Population in the German North Sea and EEZ, large-scale distribution patterns, abundances, 
variability 

Aspect: Evaluation of spatial units 

Criteria: Function of the areas defined in the FEP for relevant breeding and migratory birds as resting 
areas, location of protected areas 

Aspect: Prior contamination 

Criterion: Endangerment due to anthropogenic influences and climate change. 

 

Migratory birds 

Aspect: The importance of bird migration over a large area 

Criterion: Guidelines and areas of concentration 

Aspect: Assessment of the occurrence 

Criterion: migration and its intensity 

Aspect: Rarity and endangerment 
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Criterion: Number of species and endangered status of the species involved according to Annex I of 
the Birds Directive, the Bern Convention of 1979 on the Conservation of European Wildlife and Natural 
Habitats, the Bonn Convention of 1979 on the Conservation of Migratory Species of Wild Animals, the 
AEWA (Agreement on the Conservation of African-Eurasian Migratory Waterbirds) and SPEC (Species 
of European Conservation Concern). 

Aspect: Prior contamination 

Criterion: Prior contamination/endangerment due to anthropogenic influences and climate change. 

 
 

2.27.4 Assumptions used to describe and 
assess the likely significant effects  

The description and assessment of the likely 
significant effects of the implementation of the 
ROP-E on the marine environment is carried 
out for the individual provisions on the use and 
protection of the EEZ on a protected resource 
basis, taking into account the status assess-
ment described above. The following table lists, 
on the basis of the main impact factors, the po-
tential environmental impacts which arise from 
the respective use and which are to be exam-
ined both as a prior impact, in the event the 
plan is not implemented, or as a likely signifi-
cant environmental effect resulting from the 
provisions in the ROP. The effects are differen-
tiated according to whether they are permanent 
or temporary. 
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Table 1: Overview of potentially significant effects of the uses identified in the spatial plan.  
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x  potential effect on the protected resource 

x  potential temporary effect on the protected resource 
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In addition to the impacts on the individual pro-
tected resources, cumulative effects and interac-
tions between protected resources are also ex-
amined. 

2.27.4.1 Cumulative consideration  

In accordance with Article 5(1) of the SEA Di-
rective, the environmental report also includes 
an assessment of cumulative effects. Cumula-
tive effects arise from the interaction of various 
independent individual effects which either add 
up as a result of their interaction (cumulative ef-
fects) or reinforce each other and thus generate 
more than the sum of their individual effects 
(synergistic effects) (e.g. SCHOMERUS et al., 
2006). Both cumulative and synergetic effects 
can be caused by the coincidence of effects in 
time and space. The effect can be reinforced by 
similar uses or different uses with the same ef-
fect, thereby increasing the effect on one or more 
protected resources. 

 

Figure 8: Exemplary cumulative effect of similar uses.  

 

Figure 9: Exemplary cumulative effect of different 
uses.  

 

Figure 10: Exemplary cumulative effect of different 
uses with different effects.  

In order to examine the cumulative effects, it is 
necessary to assess the extent to which the pro-
visions of the plan, when taken together, can be 
expected to have a significant adverse effect. An 
examination of the provisions is performed on 
the basis of the current state of knowledge within 
the meaning of Article 5(2) of the SEA Directive. 
The position paper on the cumulative assess-
ment of loons habitat loss in the German North 
Sea (BMU, 2009) and the BMUB's noise abate-
ment concept (2013) form an important basis for 
assessing the effects of habitat loss and under-
water noise. 

2.27.4.2 Interactions  

In general, effects on a protected resource lead 
to various consequences and interactions be-
tween the protected resources. The essential in-
terdependence of the biotic protected resources 
exists via the food chains. Due to the variability 
of the habitat, interactions can only be described 
in very imprecise terms overall. 

2.27.4.3 Specific assumptions for the as-
sessment of the likely significant 
environmental effects  

In detail, the analysis and examination of the re-
spective provisions is as follows: 

Offshore wind energy 

With regard to the priority and reserved areas for 
offshore wind energy, a worst-case scenario is 
generally assumed. For the consideration of pro-
tected resources, certain parameters are as-
sumed in this SEA in the form of ranges spatially 
separated into zones 1 and 2 and zones 3 to 5. 
In detail, these are, for example, the power out-
put per installation [MW], hub height [m], rotor di-
ameter [m] and total height [m] of the installa-
tions. 

As input parameters, the SEA takes particular 
account of: 

- installations already in operation or un-
dergoing the licensing procedure (as ref-
erence and existing load) 
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- Transfer of the average parameters of 
the plants commissioned in the last 5 
years on the sites defined in the FEP 
2019 

- Forecast of certain technical develop-
ments for the offshore wind energy prior-
ity and reserved areas, which are also 

defined in the ROP on the basis of the 
parameters presented. It should be noted 
here that these are only partly estimation-
based assumptions, as project-specific 
parameters are not or cannot be checked 
at the SEA level. 

Table 2: Parameters for the consideration of areas for offshore wind energy  

WTG Parameters Range Range 

  Zones 1 and 2 Zones 3-5 
  from  to from  to 
Output per plant [MW] 5 12 12 20 
Hub height [m] 100 160 160 200 
Rotor diameter [m] 140 220 220 300 
Total height [m] 170 270 270 350 

For the connecting cables of the priority areas for 
offshore wind energy, the route length (EEZ) var-
ies between about 10 km and 160 km. For the 
priority areas in Zones 4 and 5, an average route 
length of about 250 km is assumed. For the as-
sessment of the construction and operational en-
vironmental effects, certain widths of the cable 
trench [m] and a certain site of the intersection 
structures [m2] are assumed for submarine cable 
system rout corridors. Above all, the environ-
mental effects due to construction, operation and 
repair are considered. 

For the route corridors for pipelines, cross-bor-
der submarine cable systems or data cables, the 
cable lengths result from the specifications. For 
pipelines, a width of 1.5 m is assumed for the as-
sessment of environmental effects for the over-
lying pipeline plus 10 m each for impairments 
due to "reef effect" and sediment dynamics. 

For other uses, evaluation criteria or parameters 
for the environmental assessment have to be de-
veloped or specified in the later procedure. 

Shipping 

In order to assess the environmental effect of 
shipping, there must be an examination of which 

additional effects can be attributed to the provi-
sions of the ROP-E. 

The priority areas identified must be kept free of 
building use. This control in the ROP-E should 
prevent or at least reduce collisions and acci-
dents. Based on the provisions in the ROP, the 
frequency of traffic in the priority areas is ex-
pected to increase, in particular due to the in-
crease in offshore wind farms along the shipping 
routes. Vessel movements on the shipping 
routes SN1 to SN17 and SO1 to SO5 vary con-
siderably, with the most heavily used route, SN1, 
sometimes carrying more than 15 vessels per 
km² per day, while on the other, narrower routes 
there are usually about 1-2 vessels per km² per 
day. 

The BSH has commissioned an expert report on 
the traffic analysis of shipping traffic, which is ex-
pected to include current evaluations. 

The designation of priority areas for shipping 
only is not an expression of increased use, but 
rather serves to minimise risk. 

The general effects of shipping are presented in 
Chapter 2 as prior contamination, especially for 
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birds and marine mammals. The effects of ser-
vice traffic to the wind farms are dealt with in the 
chapter on wind energy. 

Raw material extraction 
When assessing the potential environmental ef-
fect of raw material extraction, a distinction must 
be made between sand and gravel extraction 
and hydrocarbon extraction. 

Sand and gravel extraction: 

Sand and gravel are extracted by means of float-
ing suction dredgers. The extraction field is 
driven over in strips of approximately 2 m width 
and the subsoil is extracted to a depth of approx-
imately 2 m. The seabed remains unstressed be-
tween the excavation strips. During mining, a 
sediment-water mixture is pumped on board the 
suction dredger. The sediment in the desired 
grain size is screened out and the unused por-
tion is returned to the sea on site. Turbidity 
plumes result from the mining and discharge. 
Potential temporary effects result from the turbid-
ity plumes, which can frighten and result in ad-
verse effects for the marine fauna. Potential per-
manent effects arise from the removal of sub-
strates and physical disturbance causes habitat 
and area loss, habitat alteration and seabed deg-
radation. 

Sand and gravel extraction is carried out on the 
basis of operational plans on portions of the au-
thorised approval fields. 

Gas production: 

Exploratory and production wells are drilled for 
the exploration and exploitation of gas deposits. 
Drilling through the rock lying above the deposit 
results in drilling abrasion. This is brought to the 
surface by means of drilling fluids. The drilling 
fluids have either a water or oil base. If a water-
based drilling fluid is used, it is discharged into 
the sea together with the cuttings. If oil-based 
drilling fluids are used, they are disposed of on 
land together with the cuttings. 

Seismic methods are used in the exploration of 
hydrocarbon reservoirs, which lead to chase ef-
fects in marine mammals. 

Operationally discharges of material into the sea 
result from the discharge of production and spray 
water, wastewater from the sewage treatment 
plant, and the shipping traffic caused. Production 
water is essentially reservoir water that may con-
tain components from underground, such as 
salts, hydrocarbons and metals. As the deposit 
ages, the amount of gas in production water in-
creases. Production water can also contain 
chemicals that are used in mining to improve ex-
traction or to prevent corrosion of production 
equipment. The production water is discharged 
into the sea after treatment in accordance with 
the state of the art and compliance with national 
and international standards. 

Fisheries and marine aquaculture 

In the area of the southern silt floor, the sediment 
provides a particularly suitable habitat for this 
species, which can be quite clearly defined spa-
tially. The nephrops population in the North Sea 
is considered stable and is classified as "least 
concern" in the IUCN Red List . For the German 
fishing fleet, the nephrops fishery represents a 
valuable and reliable source of income. Adverse 
effects of fishing in this area mainly affect the 
seabed, sediment and the habitats affected by it, 
which can be affected by the trawls used. 

Table 3: Parameters for the consideration of fisheries.  

Fishing effort 
(German fleet) 

Approximately 8,000 hrs/year 
(2013) to 14,000 hrs/year 
(2018) 

12 (2014) - 18 (2015) vehicles 

Fishing gear used Bottom trawls 

Catches  200 - 350 t / year (plus non-
German fisheries) 
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Marine Research 

The designated areas for scientific marine re-
search (3 in the North Sea, 4 in the Baltic Sea) 
correspond to standard investigation areas 
("boxes") of the Thuenen Institute in the North 
Sea and the Baltic Sea. In the North Sea, the 
German Small-Scale Bottom Trawl Survey 
(GSBTS), which has been carried out since 
1987, has been collecting data on the develop-
ment of fish populations over many years. The 
data sets form an important basis for assessing 
long-term changes in the bottom fish fauna 
(commercial and non-commercial species) of the 
North Sea and the Baltic Sea caused by natural 
(e.g. climatic) influences or anthropogenic fac-
tors (e.g. fisheries). 

The GSBTS uses a standardised bottom trawl 
net or a high-density GOV otter trawl to sample 
small-scale bottom fish communities to deter-
mine abundances and distribution patterns. In 
parallel, epibenthos (using a 2 m beam trawl), in-
fauna (using a Van Veen grab) and sediments 
will be studied, and hydrographic and marine 
chemical parameters in habitats typical of the re-
gion will be recorded. 

Effects are to be expected from the equipment 
used, in particular on the soil/sediment and the 
habitats affected by it. To this end, fish of various 
ages and sizes are taken (cf. also Chapter 
5.5.3). 

Table 4: Parameters for the consideration of marine research  

Frequency of surveys per year/number 
of hauls/duration per haul (approximate 
values, vary from trip to trip) 

2 / in the range of approx. 40 - 50 (only GSBTS) / 30 min. 

Gear used (target species)  Standardised bottom trawlers, using high-density otter trawls 
(bottom fishing communities)  

2-metre beam trawl (epibenthos) 

Van Veen grab (Infauna) 

Catches  Total quantities for all (sampled) boxes (partly with other re-
search activities) in double-digit tonnes 

 
Nature conservation / marine landscape / 
open space 

The nature conservation rules in the spatial plan 
are not expected to have any significant adverse 
environmental effects. 

The rules contribute to the long-term preserva-
tion and development of the marine environment 
in the EEZ as an ecologically intact open space 
over a large area. The scope of the rules is of 
particular importance in this context, with the 
EEZ accounting for 37.92% of the area of the 
North Sea. The nature conservation priority ar-
eas contribute to securing open spaces by ex-
cluding uses which are incompatible with nature 
conservation. This helps to avoid possible dis-
turbances caused by the conversion of wind en-
ergy and to ensure the protection of the marine 
environment. Keeping the protected areas free 

of building structures also contributes to the pro-
tection of open spaces and the marine land-
scape on a large scale. 

The designation of the main distribution area of 
harbour porpoises and the main concentration 
area of loons as reserved areas is of outstanding 
conservation importance for the protection of the 
disturbance-sensitive group of loons and har-
bour porpoise species. 

The guiding principles of the careful and eco-
nomical use of natural resources in the EEZ, as 
well as the application of the precautionary prin-
ciple and the ecosystem approach, are intended 
to avoid or reduce damage to the balance of na-
ture. 

The spatial plan thus contributes to achieving the 
objectives of the MSFD. However, the ability of 
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spatial planning to influence this is limited and 
cannot affect all objectives.  

National and alliance defence  

The ROP-E contains textual provisions on na-
tional and alliance defence. 

 Data sources  

The basis for the SEA is a description and as-
sessment of the environmental status in the 
study area. All protected resources must be in-
cluded. The data source is the basis for the as-
sessment of the likely significant environmental 
effects, the site and species protection assess-
ment and the assessment of alternatives. 

According to Article 8(1) Sentence 3 of the ROG, 
the environmental assessment refers to what 
can reasonably be required on the basis of the 
current knowledge and generally accepted as-
sessment methods, and the content and level of 
detail of the spatial plan. 

On the one hand, the environmental report will 
describe and assess the current state of the en-
vironment, and describe the likely development 
if the plan is not implemented. It will also forecast 
and assess the likely significant environmental 
effects of implementing the plan. 

The basis for the assessment of potential effects 
is a detailed description and assessment of the 
state of the environment. The description and as-
sessment of the current state of the environment 
and the likely development in the event the plan 
is not implemented will be carried out with regard 
to the following protected resources 

• Site/Soil • Bats 

• Water • Biodiversity 

• Plankton • Air 

• Biotope types • Climate 

• Benthos • Landscape 

• Fish • Cultural and other 
material resources 

• Marine mam-
mals 

• People, especially 
human health 

• Avifauna • Interactions be-
tween protected 
resources. 

2.28.1 Overview data source  

The data and knowledge has improved signifi-
cantly in recent years, in particular as a result of 
the extensive data collection in the context of en-
vironmental impact studies, the construction and 
operational monitoring for the offshore wind farm 
projects, and the accompanying ecological re-
search. 

This information also forms an essential basis for 
monitoring the 2009 spatial plans under Article 
45(4) of the UVPG. Accordingly, the results of 
the monitoring are to be made available to the 
public and taken into account when the plan is 
reinstated. The results of the accompanying plan 
for monitoring the current plans are summarised 
in the status report on the updating of spatial 
planning in the German North Sea and Baltic 
Sea EEZ, which is published in parallel (Chapter 
2.5). 

In general terms, the following data sources are 
used for the environmental report:  

• Data and findings from the operation 
of offshore wind farms 

• Data and findings from approval pro-
cedures for offshore wind farms, 
submarine cable systems and pipe-
lines 

• Results of the preliminary site inves-
tigations 

• Results from the monitoring of 
Natura 2000 areas 

• Mapping instructions for Article 30 
biotope types 

• MSRL initial and progress assess-
ment 

• Findings and results from R&D pro-
jects commissioned by the BfN 
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and/or the BSH and from accompa-
nying ecological research 

• Results from EU cooperation pro-
jects, such as Pan Baltic Scope and 
SEANSE 

• Studies/Technical literature 
• Current red lists 
• Comments from the technical au-

thorities 
• Comments from the (specialist) pub-

lic 

A detailed overview of the individual data and 
knowledge sources is included in the annex to 
the framework of the study. 

2.28.2 Indications of difficulties in compiling 
the documents  

In accordance with No. 3a of Annex 1 to Article 
8(1) of the ROG, indications of difficulties en-
countered in compiling the information, such as 
technical gaps or lack of knowledge, must be 
presented. There are still gaps in knowledge in 
some places, particularly with regard to the fol-
lowing points: 

• Long-term effects from the operation of 
offshore wind farms 

• Effects of shipping on individual pro-
tected resources 

• Effects of research activities 

• Data for assessing the environmental 
status of the various protected resources 
in the outer EEZ. 

In principle, forecasts on the development of the 
living marine environment after the ROP has 
been carried out remain subject to certain uncer-
tainties. There is often a lack of long-term data 
series or analytical methods, e.g. for combining 
extensive information on biotic and abiotic fac-
tors, in order to better understand the complex 
interrelationships of the marine ecosystem. 

In particular, there is a lack of detailed area-wide 
sediment and biotope mapping outside the na-
ture reserves of the EEZ. As a result, there is a 
lack of a scientific basis on which to assess the 
effects of the possible use of strictly protected bi-
otope structures. At present, sediment and bio-
tope mapping is being carried out on behalf of 
the BfN and in cooperation with the BSH, re-
search and higher education institutions and an 
environmental office, with a focus on the nature 
conservation areas. 

In addition, there is a lack of scientific assess-
ment criteria for protected resources, both with 
regard to the assessment of their status and with 
regard to the effects of anthropogenic activities 
on the development of the living marine environ-
ment, in order to fundamentally consider cumu-
lative effects over time and space. 

Various R&D studies on assessment ap-
proaches, including those for underwater noise, 
are currently being carried out on behalf of the 
BSH. The projects serve the continuous further 
development of a uniform, quality-assured basis 
of marine environmental information for as-
sessing the potential impacts of offshore instal-
lations. 

The environmental report will also list specific in-
formation gaps or difficulties in compiling the 
documents for the individual protected re-
sources. 

 Application of the ecosystem ap-
proach  

The application of the ecosystem approach con-
tributes to the achievement of "sustainable spa-
tial planning that reconciles the social and eco-
nomic demands on the spatial environment with 
its ecological functions and leads to a sustaina-
ble, balanced order over a large area" (Article 
1(2) of the ROG). The application of the ecosys-
tem approach is a requirement under Article 2(3) 
No. 6 p. 9 of the ROG with the aim of controlling 
human activities, sustainable development and 
supporting sustainable growth (cf. Art. 5(1) of the 
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Maritime Spatial Planning Directive (MSPD) in 
conjunction with Art. 1(3) of the MSFD). 

Recital 14 of the MSPD specifies that spatial 
planning should be based on an ecosystem ap-
proach in accordance with the MSFD. It is also 
clear here—as in Preamble 8 of the MSFD—that 
sustainable development and use of the seas 
should be compatible with good environmental 
status. 

In accordance with Article 5(1) of the MSPD: 
“When establishing and implementing maritime 
spatial planning, Member States shall consider 
economic, social and environmental aspects to 
support sustainable development and growth in 
the maritime sector, applying an ecosystem-
based approach, and to promote the coexist-
ence of relevant activities and uses.” 

Article 1(3) of the MSFD specifies that “Marine 
strategies shall apply an ecosystem-based ap-
proach to the management of human activities, 
ensuring that the collective pressure of such ac-
tivities is kept within levels compatible with the 
achievement of good environmental status and 
that the capacity of marine ecosystems to re-
spond to human-induced changes is not com-
promised, while enabling the sustainable use of 
marine goods and services by present and future 
generations.” 

The ecosystem approach allows a holistic view 
of the marine environment, recognising that hu-
mans are an integral part of the natural system. 
Natural ecosystems and their services are con-
sidered together with the interactions resulting 
from their use. The approach is to manage eco-
systems within the "limits of their functional ca-
pacity" in order to safeguard them for use by fu-
ture generations. In addition, understanding eco-
systems enables effective and sustainable use 
of resources. 

A comprehensive understanding, protection and 
improvement of the marine environment and an 
effective and sustainable use of resources within 
the bearing capacity limit will safeguard marine 

ecosystems for future generations. The ecosys-
tem approach can therefore contribute—at least 
in part —to good status in the marine environ-
ment. 

Based on the so-called 12 Malawi Principles of 
the Biodiversity Convention, the ecosystem ap-
proach has also been substantiated by the HEL-
COM-VASAB working group on maritime spatial 
planning and specified for maritime spatial plan-
ning. The key elements formulated there repre-
sent a suitable approach for structuring the ap-
plication of the ecosystem approach in the spa-
tial plan for the German EEZ. 

The combination of content-related and process-
oriented key elements is intended to promote an 
overall picture that is as comprehensive as pos-
sible: 

� Best available knowledge and practice; 
� Precautions; 
� Alternative development; 
� Identification of ecosystem services; 
� Prevention and mitigation; 
� Relational understanding; 
� Participation and communication; 
� Subsidiarity and coherence; 
� Adaptation.  

 
The application of the ecosystem approach aims 
at a holistic perspective, the continuous develop-
ment of knowledge about the oceans and their 
use, the application of the precautionary princi-
ple and flexible, adaptive management or plan-
ning. One of the greatest challenges is dealing 
with gaps in knowledge. Understanding the cu-
mulative effects that the combination of different 
activities can have on species and habitats is of 
great importance for sustainable use. It is im-
portant for the planning process to promote com-
munication and participation processes in order 
to use the broadest possible knowledge base of 
all stakeholders and to achieve the greatest pos-
sible acceptance of the plan. 

Figure 11 shows the understanding of the appli-
cation of the ecosystem approach. This takes 
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place equally in the planning process, the ROP 
and in the Strategic Environmental Assessment 
(SEA). The SEA has proven to be the central in-
strument for applying the ecosystem approach 

and offers versatile points of contact in the con-
tent- and process-oriented key elements (see 
below).

 

Figure 11: The ecosystem approach as a structuring concept in the planning process, the ROP and the Stra-
tegic Environmental Assessment  

The ecosystem approach is anchored in the 
mission statement as the basis of the spatial 
plan. Its importance is also explicitly empha-
sised in the following principles: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) and Monitoring (8.2)  

• Principle of nature conservation 
Preservation of the EEZ as a natural 
area (5) 

The graphic and textual rules on marine nature 
conservation make a fundamental contribution 
to the protection and improvement of the state 
of the marine environment (see ROP model). In 
addition, the ROP's rules promote the resili-
ence of the marine environment to the effects 
of economic uses and to the changes caused 
by climate change. 

Due to a lack of data and knowledge, it is not 
possible to conclusively quantify the bearing 
capacity of the ecosystem. This represents a 
task for the future development of the ecosys-
tem approach. Even if quantification is not pos-
sible at present, SEA and cumulative consider-
ation must ensure that the ROP and the defini-
tions of economic uses contained therein do 
not exceed the limits of ecosystem functioning. 

The assessment of the likely significant envi-
ronmental effects of the implementation of the 
spatial plan is methodologically described in 
Chapter 1.5.2The ecosystem approach does 
not itself constitute an assessment but does 
encompass a large number of important as-
pects and instruments for sustainable spatial 
planning. Of these, the SEA serves compre-
hensively to identify, describe and assess the 
impacts on the marine environment. 

Application of the key elements 

The ecosystem approach is highly complex 
due to its diversity and the comprehensive view 
of the relationship between the marine environ-
ment and economic uses. The key elements 
also interact with each other, underlining the in-
terconnectedness and holistic perspective. Fig-
ure 12 portrays the relationships between the 
key elements. This approach becomes tangible 
and applicable when viewed at the level of the 
individual key elements, in particular those of 
the HELCOM/VASAB Directive (2016). 

The application in the spatial plan for the Ger-
man EEZ is based on the understanding that 
this approach needs to be continuously devel-
oped. Existing gaps in knowledge and the need 
for conceptual broadening result in the need to 
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consider the ecosystem approach as a perma-
nent task of further development. 

 

Figure 12: Networking between the key elements  

Best available knowledge and practice 

"The allocation and development of human 
uses shall be based on the latest state of 
knowledge of the ecosystems as such and the 
practice of safeguarding the components of the 
marine ecosystem in the best possible way." . 

The use of the current (sound) level of 
knowledge is fundamentally indispensable for 
planning processes and forms the basis of the 
planning understanding for updating the spatial 
plan. This key element thus also affects the 
other elements mentioned, such as the precau-
tionary principle, the avoidance and reduction 
of impacts and the understanding of interrela-
tionships. 

As part of the updating process, the knowledge 
base is supplemented by the sector-specific 
expertise of the stakeholders through an early 
and comprehensive participation process. The-
matic workshops and technical discussions 
with various stakeholders were held even be-
fore the concept for the update was developed. 

The Scientific Advisory Board (WiBeK) for the 
continuation of maritime spatial planning in the 

North Sea and Baltic Sea EEZ advises, from a 
scientific perspective, on questions of content, 
the procedure and the participation process. 

Results from projects and findings on proce-
dures for plan preparation in neighbouring 
countries within the framework of international 
cooperation are taken into account for the pro-
cess of plan preparation. In addition to improv-
ing the level of knowledge, this contributes to 
the key element of "subsidiarity and coher-
ence". 

In-house research and development, such as 
databases and other tools, are developed, val-
idated and applied at the BSH for a wide range 
of uses: e.g. MARLIN and MarineEARS. These 
can support the planning process and the sub-
sequent plan monitoring with well-founded in-
formation and make an important contribution 
to the continuous improvement of the level of 
knowledge. 

The following stipulations of the spatial plan 
promote the use of the current level of 
knowledge in economic uses as a basic guide-
line: 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Marine research: Principle of Protec-
tion of the Marine Environment (5). 

The SEA is based on very detailed and com-
prehensive data on all relevant biological and 
physical aspects and conditions of the marine 
environment—in particular from EIA studies 
and monitoring of offshore wind farm projects 
according to StUK—scientific research activi-
ties, and from national and international moni-
toring programmes. 

Precautions 

"A far-sighted, anticipatory and preventive 
planning shall promote sustainable use in ma-
rine areas and shall exclude risks and hazards 
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of human activities on the marine ecosystem. 
Those activities that according to current scien-
tific knowledge may lead to significant or irre-
versible impacts on the marine ecosystem and 
whose impacts may not be in total or in parts 
sufficiently predictable at present require a spe-
cific careful survey and weighting of the risks." 
. 

The precautionary principle has a high priority 
in spatial planning, particularly because of the 
complexity of marine ecosystems, far-reaching 
chains of effects and existing gaps in 
knowledge. This is already emphasised in the 
ROP's mission statement. 

The provisions of the spatial plan make it clear 
that the precautionary principle is taken into ac-
count as a fundamental requirement in the 
case of economic uses (Principle 5 Nature con-
servation/marine landscape/open space) and 
in the case of subsequent uses: 

• Maritime transport: Objective Priority 
areas Maritime transport (1) 

• General requirements for economic 
uses: Objective Decommissioning (3) 
Principle of Site Conservation (2) and 
Best Environmental Practice (8.1) 

• Lines Marine environment Principle (8) 
• Fisheries and Marine Aquaculture: 

Sustainable Management Principle (2) 
• Nature Conservation: Principle Preser-

vation of the EEZ as a Natural Area 
(5). 

The SEA examines the significance of the ef-
fects of the ROP's provisions on uses on the 
protected resources (Chapter 3). 

Alternative development 

"Reasonable alternatives should be developed 
to find solutions to avoid or mitigate adverse ef-
fects on the environment and other areas, as 
well as on ecosystem goods and services." . 

The consideration of alternatives was given a 
high priority in the process of updating the spa-
tial plans and was integrated into the contribu-
tion at an early stage. 

In the conception for the further development of 
the spatial plans three planning options were 
developed as overall spatial planning alterna-
tives, which represent the utilisation require-
ments of the different sectors from different 
perspectives: 

• Planning option A: Perspective on tra-
ditional uses 

• Planning option B: Climate protection 
perspective 

• Planning option C: Marine nature con-
servation perspective 

The alternatives presented as planning options 
are integrated approaches which take into ac-
count spatial and content-related dependen-
cies and interactions over a large area. 

The early and comprehensive consideration of 
several planning options represents an essen-
tial planning and review step in the updating of 
the spatial plans. 

A preliminary assessment of selected environ-
mental aspects was carried out before this en-
vironmental report was prepared. The prelimi-
nary assessment of selected environmental as-
pects in the sense of an early examination of 
variants and alternatives should support the 
comparison of the three planning options from 
an environmental point of view. 

The design and preliminary assessment of se-
lected environmental aspects were consulted, 
so that the knowledge and assessments of the 
stakeholders involved were contributed to the 
planning process. 

An alternative assessment is carried out in the 
SEA (cf. Chapter 8), where the focus is on the 
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conceptual/strategic design of the plan, and in 
particular on spatial alternatives. 

Identification of ecosystem services 

"In order to ensure a socio-economic evalua-
tion of effects and potentials, the ecosystem 
services provided need to be identified." . 

The identification of ecosystem services is an 
important step for the further development of 
the spatial plan and the ecosystem approach in 
maritime spatial planning. Ecosystem services 
can contribute to a broader understanding and 
illustrate the multiple functions that ecosystems 
can provide. Particularly noteworthy are their 
function as natural carbon sinks and other con-
tributions to climate protection and adaptation. 
This need should be taken into account in fu-
ture updates of the spatial plan and the devel-
opment of the necessary tools should be con-
tinued. 

With the specialist application MARLIN (Marine 
Life Investigator), BSH is currently developing 
a large-scale, high-resolution information net-
work on marine ecological data from environ-
mental investigations within the framework of 
environmental impact studies, preliminary site 
investigations and monitoring of offshore wind 
farm projects. Various data analyses at differ-
ent spatial and temporal levels are possible in 
order to support the tasks of the BSH in line 
with requirements. MARLIN also combines the 
integrated marine ecological data with various 
environmental data to support the understand-
ing of the effects and interrelationships of ma-
rine ecosystem services. 

In the future, MARLIN will serve as a validated 
basis for ecosystem modelling to better assess 
the impact of cumulative effects. For example, 
in future it will be possible to consider all off-
shore wind farm processes and to carry out 
large-scale studies. Building on this, it may 
then be possible to identify ecosystem ser-
vices. MARLIN's holistic approach enables 
new approaches to the analysis and modelling 
of ecological patterns and processes and cre-

ates a platform for the development and appli-
cation of advanced tools for marine manage-
ment and regulation. 

Prevention and mitigation 

“The measures are envisaged to prevent, re-
duce and as fully as possible offset any signifi-
cant adverse effects on the environment of im-
plementing the plan.” . 

The ROP's mission statement defines the con-
tribution to the protection and improvement of 
the state of the marine environment, also by 
specifying how to avoid or reduce disturbances 
and pollution from uses. 

The provisions of the spatial plan illustrate this 
consideration with measures to avoid and miti-
gate adverse effects of individual uses: 

• Shipping: Principle of Protection of the 
Marine Environment (3) 

• General requirements for economic 
uses: Principle of Best Environmental 
Practice (8.1) 

• Offshore wind energy: Protection of 
the Marine Environment (6.1) 

• Management: Principles Avoidance of 
Crossings (5) and Marine Environment 
(8) 

• Raw material extraction: Principle of 
the Loon (3) 

• Nature conservation: Principles Re-
served Area for Loons (2) and Re-
served Area for Harbour Porpoise (3) 

In the SEA, measures to avoid, reduce and off-
set significant adverse effects of the implemen-
tation of the spatial plan are presented in detail 
in Chapter 7. 

Relational understanding 

"It is necessary to consider various effects on 
the ecosystem caused by human activities and 
interactions between human activities and the 
ecosystem, as well as among various human 
activities. This includes direct/indirect, cumula-
tive, short/long-term, permanent/temporary 
and positive/negative effects, as well as inter-
relations including sealand interaction." . 
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The understanding of interrelations and inter-
dependencies is of great importance for the 
tasks of spatial planning and the planning pro-
cess. In this sense, the mission statement of 
the ROP-E emphasises the holistic approach 
and includes the consideration of land-sea re-
lations. 

In the Strategic Environmental Assessment, 
this is taken up and examined in Chapters 
4.9Interactions and 0Cumulative considera-
tion. 

For technical support, the BSH is currently de-
veloping the specialist application MARLIN 
(Marine Life Investigator) as a large-scale, 
high-resolution information network for marine 
ecological data from environmental investiga-
tions within the framework of environmental im-
pact studies, preliminary site investigations and 
monitoring of offshore wind farm projects. Var-
ious data analyses at different spatial and tem-
poral levels are possible in order to support the 
tasks of the BSH as required. MARLIN also 
combines integrated marine ecological data 
with various environmental data. MARLIN's ho-
listic approach enables new directions for the 
analysis and modelling of ecological patterns 
and processes and creates a platform for the 
development and application of advanced tools 
for marine management and regulation. This 
will support the understanding of impacts and 
interrelationships. 

Further experience, e.g. on cumulative consid-
eration, has been gained in European cooper-
ation projects (Pan Baltic Scope, SEANSE) 
and will be incorporated into the further con-
ceptual development, as will findings from the 
participation process. 

An overview of the project results can be found 
on the respective pages: 

• http://www.panbalticscope.eu/re-
sults/reports/ 

• https://northseaportal.eu/downloads/ 

Participation and communication 

“All relevant authorities and stakeholders as 
well as a wider public shall be involved in the 

planning process at an early stage. The results 
shall be communicated.” . 

This key element is an example of the network-
ing and relationships between the key ele-
ments. The knowledge gained can contribute to 
all other key elements. 

As part of the updating process, participation 
and communication have been carried out in-
tensively right from the start. Early and compre-
hensive participation therefore contributes sig-
nificantly to broadening the knowledge base 
through the sector-specific expertise of stake-
holders and evaluations received. 

The basis for this was the development of a 
participation and communication concept. In 
the course of the update, topic-specific work-
shops and technical discussions were held with 
representatives at sectoral level. On 18 and 19 
March 2020, the concept and draft of the study 
framework were consulted in the participation 
meeting (scoping). 

Interim results and information on stakeholder 
meetings are communicated on the BSH's blog 
"Offshore aktuell" (wp.bsh.de). 

Additional support for the process is provided 
by the Wissenschaftlicher Begleitkreis (Wi-
BeK). Since 2018, for the continuation of mari-
time spatial planning in the Exclusive Economic 
Zone in the North and Baltic Seas, the WiBeK 
has been advising from a scientific perspective 
on questions of content, the course of the pro-
cedure and the participation process, among 
other things. 

Subsidiarity and coherence 

“Maritime spatial planning with an ecosystem-
based approach as an overarching principle 
shall be carried out at the most appropriate 
level and shall seek coherence between the dif-
ferent levels.” . 

Spatial planning aims to produce coherent 
plans in the North and Baltic Seas through co-
ordination with coastal countries and partners 
from neighbouring countries. Many years of bi-
lateral exchange, participation in the HELCOM 
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and VASAB working group on maritime spatial 
planning and cooperation in international pro-
jects on maritime spatial planning contribute to 
this. 

Project results and findings on procedures for 
plan preparation in neighbouring countries 
within the framework of international coopera-
tion are taken into account for the process of 
plan preparation. The international consultation 
procedures represent a further contribution. 

The ROP-E's mission statement sets out this 
cooperation as a contribution to coherent inter-
national maritime spatial planning and coordi-
nated planning with coastal countries. 

At the level of definitions, Principles 3 and 4 for 
pipelines emphasise this sectoral coordination 
requirement for the planning of cross-border 
linear structures. 

In the context of SEA, the cross-border impacts 
on the neighbouring areas of the neighbouring 
states are considered (Section 4.11). 

Adaptation 

“The sustainable use of the ecosystem should 
apply an iterative process including monitoring, 
reviewing and evaluation of both the process 
and the outcome.” . 

Monitoring and evaluation within the framework 
of spatial planning for the German EEZ take 
place at various levels. 

The first step will be to evaluate the plan and its 
implementation. A monitoring and evaluation 
concept will be developed for this purpose. 

In addition, in Chapter 10 the SEA lists the 
planned measures for monitoring the effects of 

the implementation of the spatial plan on the 
environment. 

The effects of economic uses on the marine en-
vironment are to be investigated and evaluated 
at project level by means of effect monitoring. 
This is laid down in Principle 8.2 of the General 
Requirements for Economic Uses in the ROP. 

Summary 

In summary, and beyond this, the key elements 
and their implementation in the planning pro-
cess, the ROP, and the SEA all show how the 
ecosystem approach as an overall concept 
supports the holistic perspective of spatial plan-
ning and thus contributes to the protection and 
improvement of the state of the marine environ-
ment.  

 Taking climate change into ac-
count  

Anthropogenic climate change is one of the 
greatest challenges facing society and is of 
particular importance for changes in the 
oceans and their use. Figure 13 shows the links 
between climate change, the marine ecosys-
tem, uses and maritime spatial planning, and 
also how they are a tool for achieving sustain-
able development goals. 

In changing seas, the consideration and inte-
gration of climate impacts in MSP is of great 
importance in order to do justice to the precau-
tionary and forward-looking nature of MSP and 
to develop long-term sustainable plans. 
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Figure 13: Representation of the interrelationships between climate change, marine ecosystems and mar-
itime spatial planning, according to  

Climate change will alter the physical, chemical 
and biological conditions in the North and Baltic 
Seas. This will inevitably have an impact on 
marine ecosystems, their structure and 
functions, which may also change ecosystem 
services. The changes may also have a direct 

impact on the uses to which they are put, e.g. 
shipping, renewable energy or extraction of raw 
materials. 

The following table shows projections for some 
relevant parameters. 

 
Table 5: Climate projections for selected parameters 1, ², 3 

 North Sea Baltic Sea 

Increase in mean sea surface 
temperature for 2031-2060 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

1 – 1.5 °C 1.5 – 2 °C 

Increase in mean sea surface 
temperature for 2071-2100 (in 

the 50th percentile of the RCP8.5 

scenario compared to 1971-2000)1 

2.5 – 3 °C 2.5 – 3.5 °C 

Global sea level rise 2100 
(RCP8.5 scenario vs. 1986-2005)2 

61 - 110cm 61 - 110cm 

Increase in extreme wind 
speeds (RCP8.5 scenario compared 

to 1971-2000)3 

0 - 0.5 m/s No majority significant 
increases  

As a contribution to climate protection, the offshore 
wind energy provisions should be mentioned at the 
outset. Assuming that the current CO2 factor of 
electricity from offshore wind energy is continued , 

by 2040, this results in an average annual CO2 

avoidance potential of 62.9 Mt CO2 equivalents per 
year for the period between 2020 and 2040. By way 
of comparison, the annual emissions from power 
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plants in the energy industry in 2016 were 294.5 Mt 
CO2 equivalents per year.  

Table 6 shows the abatement potential for the years 
2020 and 2040 and the annual average for the 
entire period.

 

Table 6: Calculation of the CO2 avoidance potential of the offshore wind energy provisions 

  

Installed 
capacity 

Full load 
hours 

Annual electric-
ity production 

CO2 avoidance 
factor 

CO2 

avoidance 

  GW h/a GWh/a g CO2eq/kWh Mt CO2eq/a 

2020 7.2 3800 27360 701 19.2 

2040 40 3800 152000 701 106.6 

Average CO2 

avoidance per 
year         62.9 

 

Furthermore, keeping the priority areas of nature 
conservation free and the potential of 
ecosystems as natural carbon sinks contributes 
to climate protection. The designation of priority 
and reserved areas of nature conservation can 
also serve to strengthen the resilience of ecosys-
tems and thus support the precautionary princi-
ple. 

The mission statement shows that the use of cli-
mate-friendly technologies in the ocean supports 
energy security and the achievement of national 
and international climate targets. 

The development of risk and vulnerability 
analyses to climate change and adaptation 
measures in the relevant sectors should be 
communicated to spatial planning. The holistic 
perspective of spatial planning can help to 

coordinate the compatibility of measures with 
other uses and marine nature conservation and 
to avoid conflicts. To promote this, a dialogue 
could be initiated to ensure that a joint discussion 
takes place in a spatial planning forum with 
stakeholders from the sectors. 

For climate change to be fully integrated into 
MSP, institutional strengthening, including 
international cooperation in the North and Baltic 
Seas, is necessary. Projects in particular offer 
the opportunity to develop coherent approaches 
with neighbouring countries or to use joint data 
pools, for example. 

One focus should be on the conceptual 
development of marine ecosystem services and, 
above all, the potential of natural carbon sinks. 
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, following can be summarised for the North Sea 
marine ecosystem: 

• Since the early 1980s, there have been 
slow changes in the biotic marine 
environment. 

• Since 1987/88, sudden changes in the biotic 
marine environment have been observed. 

The following aspects or changes can influence 
the interrelationship of the various components 
in the biotic marine environment: Changes in 
species composition (phyto- and zooplankton, 
benthos, fish), introduction and partial establish-
ment of non-native species (phyto- and zoo-
plankton, benthos, fish), changes in abundance 
and dominance ratios (phyto- and zooplankton), 
changes in available biomass (phytoplankton), 
extension of the growth phase (phytoplankton, 
copepods), Delay in the growth phase after a 
warm winter (spring diatom bloom), food organ-
isms of fish larvae have brought forward the start 
of growth (copepods), decline of many species 
typical of the area (plankton, benthos, fish), de-
cline in the food base for upper predators (sea-
birds), shift of stocks from southern to northern 
latitudes (cod), shift of stocks from northern to 
southern latitudes (porpoises).
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3 Anticipated development if 
the plan is not implemented  

According to Annex 1 No. 2b) to Article 8 ROG, 
a forecast of the development of the condition of 
the environment must be included in the environ-
mental report even if the plan is not imple-
mented. 

 Shipping  

Shipping is one of the traditional uses at sea, 
alongside fishing. Several shipping routes run 
through the coastal sea and the EEZ, and are 
extremely important for German foreign trade 
and international transit traffic due to their central 
location in the North Sea and the Baltic Sea. 

Prior to the adoption of the spatial development 
plans in 2009 and the associated definition of pri-
ority and reserved areas for shipping, only traffic 
separation areas (VTG) were established in the 
North Sea by the International Maritime Organi-
sation (IMO) to protect ships and minimise the 
risk of collision. 

Particularly with the emergence of the first off-
shore wind turbines and the increasing number 
of applications from the wind energy industry, the 
need to safeguard clear shipping routes and 
therefore the added value of the provisions in 
maritime spatial planning became clear. 

The legal situation of shipping is strongly influ-
enced by international regulations, particularly 
the law on the United Nations Convention on the 
Law of the Sea of 10 December 1982 (Treaty 
Law Convention on the Law of the Sea), in which 
freedom of navigation is guaranteed under Arti-
cle 58. Internationally applicable rules and 
standards are also laid down by the IMO. The 
definition of traffic separation areas is particu-
larly important for spatial planning. These lay 
down mandatory lane routing in one-way traffic 
with separate lanes at potential danger points. 

The law concerning the duties of the Federal 
Government in the Field of Maritime Navigation 
(Seeaufgabengesetz - SeeAufgG) and particu-
larly the various ordinances issued on the basis 
of this law form the legal basis of measures for 
averting dangers to the safety and ease of 
transport, and preventing dangers arising from 
maritime navigation, including harmful effects on 
the environment. 

Important international conventions concerning 
environmental protection in maritime transport 
can be found in the Convention for the Preven-
tion of Pollution from Ships, as amended by the 
1978 Protocol (MARPOL 73/78), which contains 
regulations concerning the discharge of waste 
water and ship's waste and the gradual reduction 
of air pollutant emissions. 

Since the North Sea and the Baltic Sea are SOx 
emission control areas (SECA), the sulphur 
emission limits are very low. From 2021, the 
North Sea and the Baltic Sea will also become 
NOx emission control areas (NECA). 

The International Convention for the Control and 
Management of Ships' Ballast Water and Sedi-
ments is an international agreement that was 
adopted in 2004 within the International Maritime 
Organisation. The aim of the Convention is to 
mitigate damage to the marine environment 
caused by ballast water, particularly in order to 
prevent the introduction of non-native species. 

The OSPAR Convention for the Protection of the 
Marine Environment of the North-East Atlantic 
(1992) and the North East Atlantic Environmen-
tal Strategy (2010) include measures concerning 
the 'clean ship approach', air pollution (e.g. NOx, 
SOx), ship noise, the introduction and spreading 
of non-native species and other measures for 
preventing, preparing for and combating pollu-
tion from ships. 
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Development of shipping 

The average traffic density resulting from the 
analysis of AIS data shows that there is an 
increasing need for space, not least driven by 
construction site, maintenance and supply trips 
for the expanding offshore wind industry, the in-
creasing number of cruise ships and increased 
demand for anchorage and shipping space. 

In its maritime traffic forecast for 2030, the BMVI 
published the predicted development of the 
turnover volume of German seaports (BMVI, 
2014). The turnover volume is predicted to 
increase from 438 million tonnes to 712 million 
tonnes between 2010 and 2030. This refers to 
the turnover of German and foreign ports and 
their hinterland traffic which uses  the German 
transport infrastructure. The main drivers for the 
predicted turnover increase are the overall con-
tinuing trend towards globalisation and the 
strong export orientation of the German econ-
omy. However, this assumed increase in turno-
ver and shipping traffic on the whole is subject to 
uncertainty, and may be significantly lower due 
to changes to the economic situation and crises. 

With regard to the technical development of 
ships, particularly the IMO regulations are strong 
drivers. For example, various purification plants 
or alternative fuels are used to comply with the 

NOx and SOx emission limits. The IMO strategy 
for reducing CO2 emissions which was adopted 
in April 2018 will also require alternative fuels 
and greater energy efficiency (DNV GL 2019). 

Effects of shipping on the marine environ-
ment 

Shipping has different effects on the marine en-
vironment. These include illegal disposal of oil at 
sea, propulsion-related emissions, waste dis-
posal, noise emissions, the consequences of 
shipwrecks, discharges of toxic substances such 
as TBT and the introduction of exotic species. 
The effects can be of a supra-regional, tempo-
rary or permanent nature, and can be summa-
rised as follows: 

• supra-regional, temporary effect due to 
oil input, emissions and introduction of 
toxic substances; 

• supra-regional, permanent effect due to 
the introduction of exotic species. 

The following table provides an overview of the 
effects of shipping and their potential conse-
quences on the protected assets. The effects 
must mainly be classified as prior effects (Chap-
ter 2) and as effects that will still occur if the plan 
is not implemented. 
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Table 15: Potential effects of shipping  
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Sound 

Impairment/ 
scaring 
effect 

  x     x                         

Emissions  
and discharges 
of hazardous 
substances (ac-
cidents) 

Impairment/ 
damage 

x x x   x   x x x x   x     x     

Physical distur-
bance during 
anchoring 

Impact on 
the seabed 

xt             x t   x t x t         x   

Emission of air 
pollutants 

Impairment 
of air quality 

    x x   
 

            x x x     

Introduction 
and spread  
of invasive spe-
cies 

Change  
in species 
composition 

x x x       x   x                 

Dumping  
of waste/ 
discharges 

Impairment/ 
damage 

x x x   x   x  x       x     x     

Risk of collision Collision     x x x                         

Visual agitation Impairment/  
chickening 
out effect 

  x x                             
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3.1.1 Seabed/ Area  

The seabed is influenced by the following effects 
of shipping: 

Introduction of pollutants: 

For operational reasons, shipping generates pol-
lutants that contribute to sediment and water pol-
lution. The introduction of oil causes pollution in 
water and sediment to varying degrees with pol-
lutants which are partially toxic. Depending on 
the quantity, type and composition, oil slicks of 
varying sizes can form which are spread over 
large areas depending on the weather condi-
tions, and can sink to the sea bed. 

Physical disturbance during anchoring: 

When ships anchor, the anchors penetrate the 
seabed and mix the sediments, which has a local 
and temporary influence on the structure of the 
sediment. 

The above-mentioned effects are independent of 
the non-implementation or implementation of the 
plan. 

3.1.2 Benthos and biotope types  

The following explanations are limited to the ef-
fects of shipping on benthic communities. Since 
biotopes are the habitats of a regularly recurring 
community of species, impairments to biotopes 
have a direct effect on the biotic communities. 

The effects of shipping on benthos are due to the 
following factors.  

• Introduction of oil. Even the smallest 
amount of oil pollution represents a risk 
to living organisms, and the effects of 
chronic oil pollution on birds are well doc-
umented. On the other hand, there are 
only a few studies which examine the ef-
fects of chronic oil pollution on other or-
ganisms. Among other things, the few 
studies show reduced species diversity 
and number of individuals in molluscs. 
Bernem (2003) mainly examines the ef-
fects on coastal areas, and identifies salt 

marshes as particularly endangered hab-
itats. Studies of the effects on the ben-
thos of deeper marine areas such as the 
EEZs are not known, although oil can 
drift below the surface of the water and 
sink to the sea bed. 

• Introduction of toxic substances.  
The effects of TBT on aquatic organisms, 
primarily in coastal waters, have been 
known since the beginning of the 1970s, 
and should not really be affected by the 
biocidal action of the chemical. TBT has 
been shown to have an endocrine effect, 
i.e. it interferes with the endocrine system 
of organisms.  
TBT is capable of causing a pathomor-
phosis known as imposex, not only in bi-
valve molluscs but also in diescious gas-
tropods. Imposex describes the mascu-
linisation of females in snail populations. 
In the female whelk (Buccinum undatum) 
it also leads to the development of male 
reproductive organs. In the final stage of 
imposex development, rapidly growing 
male genitals lead to sterilisation in the 
majority of species, and often the death 
of the affected females (Watermann 
et al., 2003), and entire populations can 
eventually become extinct (Weigel, 
2003). This ultimately led to an extensive 
international ban on organotin anti-foul-
ing agents in 2008. 

• Physical disturbances during anchoring. 
When ships are anchoring, local and 
temporary disturbance of the seabed 
takes place, and therefore a small-scale 
impact on benthic communities. 

• Introduction of non-native species. An in-
creasing tendency toward first-time intro-
ductions of non-native species has been 
observed since 1970. In addition to aqua-
culture, which makes targeted use of al-
ien species in some cases, the main con-
tributors have been shipping traffic via 
ballast water, via sediment from ballast 
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tanks and via the hulls of ships (Gollasch, 
2003). The range of introduced species 
extends from macro-algae to inverte-
brates. If the alien species find optimal 
living conditions, mass reproduction can 
occur, which can cause a considerable 
amount of ecological and economic dam-
age. However, none of the newly intro-
duced species have led to drastic nega-
tive impacts in recent years. The species 
that lead to the greatest negative eco-
nomic impacts, such as the Chinese 
woolly hand crab (Eriocheir sinensis) and 
the shipworm (Teredo navalis), which 
has now caused considerable damage 
since it became firmly established, or var-
ious species of phytoplankton, have al-
ready been resident here for a long time 
(Gollasch, 2003) The Ballast Water Con-
vention has been in force since 2017, 
and regulates the introduction and 
spread of organisms with the ballast wa-
ter of ocean-going vessels. The current 
ballast water exchange in the North Sea 
is only possible under certain conditions. 
Species are released with bio-accumula-
tion, but these are sessile species that re-
quire suitable environmental conditions 
(solid substrates) to settle and establish 
themselves when released. The introduc-
tion of alien species via fouling from ships 
is also becoming more of an issue, in-
cluding smaller pleasure vessels. 

 
 
By way of a summary, the main impacts of ship-
ping on marine benthos are as follows: 

• supra-regional, temporary effects due to 
oil introduction, emissions and the intro-
duction of toxic substances, anchoring 

• supra-regional, permanent effect due to 
the introduction of non-native species. 

The above-mentioned effects on benthic com-
munities and biotopes arise independently of the 

non-implementation or implementation of the 
plan. 

3.1.3 Fish  

The effects of shipping on fish include underwa-
ter noise, the introduction of hazardous sub-
stances, the dumping of waste and the introduc-
tion and propagation of invasive species.  

The majority of ships, particularly the bigger 
ships, emit mostly low-frequency underwater 
sound, which depends on the type of ship, the 
ship's propeller and the hull design, among other 
things (POPPER & HAWKINS 2019). The sound 
emitted by ships could have an impact on fish 
fauna. The hearing ability of fish differs consid-
erably. Some species, such as clupeiforms, 
have very good hearing because their inner ear 
is connected to the swimming bladder. When 
sound hits the swimming bladder, the vibration 
which is generated is mechanically transmitted 
to the ear. Clupeiforms are therefore probably 
more sensitive to underwater sound than fish 
species without a swimming bladder, such as 
flatfish and sand eels. For example, hearing al-
lows fish to locate prey, escape predators or find 
a reproductive partner (POPPER & HAWKINS 

2019). The noise could particularly affect fish 
that communicate using self-produced sounds 
(LADICH 2013, POPPER & HAWKINS 2019). Con-
tinuous underwater noise could particularly 
mask communication, especially during spawn-
ing (DE JONG et al. 2020). Some fish species, 
such as herring and cod, also showed typical 
avoidance reactions to shipping traffic, such as 
changing swimming direction, increased diving 
or horizontal movements (MITSON 1995, SIM-

MONDS & MACLENNAN 2005). The responses of 
fish to the direct and indirect effects of shipping 
are generally inconsistent (POPPER AND HAS-

TINGS 2009) and can differ between species. 
Even the response of a single species to ship-
ping noise can change depending on its stage of 
life (DE ROBERTIS & HANDEGARD 2013). The liter-
ature contains references to possible behav-
ioural changes caused by ship noise, but the 
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findings are not conclusive enough to draw con-
clusions about their relevance. Scientific reviews 
of the existing literature about the possible ef-
fects of ship noise on fish clearly indicate the lack 
of comparability, transferability and reproducibil-
ity of the results (POPPER & HAWKINS 2019). 
Long-term studies of the effects of continuous 
noise emissions on fish in their natural habitat 
are also needed in order to draw conclusions at 
population level (WEILGART 2018, DE JONG et al. 
2020). 

As well as acoustic stimuli, the introduction of 
pollutants is also worth mentioning as an effect 
of shipping traffic. Shipping can have a severe 
impact on the marine environment as a result of 
accidents and the potential release of pollutants, 
particularly heavy oil. Several factors such as 
the type, condition and quantity of oil determine 
the degree of impairment (VAN BERNEM 2003). 

Pelagic species may be able to avoid oil-contam-
inated areas, as observed in laboratory tests on 
salmon (VAN BERNEM 2003), and bottom-dwelling 
fish species may be damaged by prolonged con-
tact with oily sediments. Potential consequences 
include the intake of hydrocarbons from sedi-
ment, the occurrence of certain diseases (includ-
ing fin rot) and the decline of stocks. There is no 
known scientific evidence from the natural habitat 
that could be used to assess the relevance of 
these effects. 

Fish eggs and juveniles are generally more vul-
nerable than adults, because their sensory skills 
are not yet developed or not fully developed, and 
they are also less mobile.  

Another effect of shipping is the introduction of 
non-native species. An increasing tendency to-
ward first introductions of alien species has been 
observed since 1970. Vessel traffic via ballast 
water and via the outer hulls of ships has also 
contributed to this (GOLLASCH 2003). In principle, 
non-native fish species can be introduced into 
the North Sea and potentially establish them-
selves (GOLLASCH 2002). If the alien species find 

suitable living conditions, mass reproduction can 
occur, which in turn can lead to the displacement 
of native species due to competition for food and 
habitats. Studies of alien species primarily con-
centrate on benthic invertebrates (see BMU 
2018). Fish could particularly propagate by 
means of the transportation of eggs and larvae 
in ballast water (LLUR 2014). The introduction of 
alien fish species with invasive potential by ship-
ping is not known in the German North Sea EEZ. 

Marine pollution is a global threat to the marine 
ecosystem, and can also have negative effects 
in the North Sea. With 85%, plastic is the domi-
nant category of waste on the seabed of the 
North Sea (THÜNEN 2020). An estimated 
600,000 m³ of plastic waste is found in the North 
Sea (BUNDESREGIERUNG 2020), of which about 
one third is attributable to shipping and fisheries 
(BFN 2017). The fish also ingest plastic with food 
and spread it via the food web. At present, there 
are no systematic studies on the effects of plas-
tics on fish fauna that would make a differenti-
ated assessment possible. The Thünen Institute 
of Fishery Ecology is examining the risk posed 
by plastics in the marine environment in the 
PlasM project, probably until 2021. The results 
are not yet available. 

 

3.1.4 Marine mammals  

The effects of shipping on marine mammals can 
be caused by noise emissions, pollution during 
normal operation or accidents involving ships, 
among other things. During normal operation, 
shipping represents a potential hazard to marine 
mammals. The effects are area-specific and of 
low, medium or even high intensity. The effects 
are also temporary or recurrent in an area-spe-
cific way, such as along busy shipping routes. 

Direct disturbance of marine mammals by sound 
emissions is more likely to occur, especially 
along busy traffic separation areas, such as 
north of the East Frisian Islands. Unlike other ce-
tacean species, harbour porpoises are not 
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known to be attracted by ships. Harbour por-
poises generally tend to be shy. Harbour por-
poises and seals are also not known to collide 
with ships. It is assumed that interference may 
occur by masking communication, particularly in 
the case of bearded whales, which echolocate 
and communicate at low frequency ranges which 
overlap with ship sounds. Information can be 
found in numerous studies, but the results 
thereof are often not comparable, transferable 
and reproducible (Erbe et al., 2019). Further-
more, the possible effects of disturbance from 
ship noise are difficult to quantify, and differenti-
ate from other sources of disturbance. Marine 
mammals have also developed adaptation 
mechanisms to maintain communication in noisy 
areas. The known adaptations of cetaceans to 
the acoustic environment in the oceans include 
the so-called Lombard Effect. The Lombard Ef-
fect is described as the ability to maintain com-
munication between members of the same spe-
cies by changing the volume, vocalisation rate 
and frequency of sounds, even in noisy environ-
ments, and has been verified in various groups 
of animals. Cetaceans such as the harbour por-
poise are also able to increase the volume and 
frequency of vocalisation and change the fre-
quency range. This adaptation is a vital survival 
strategy which allows them to search for food ef-
fectively and efficiently, escape predators, main-
tain contact between a mother and a calf, and 
also seek out members of the same species 
(Erbe et al., 2019). 

In the event of shipwrecks, environmentally haz-
ardous substances such as oil and chemicals 
can be released. Direct mortality as a result of oil 
pollution is only expected in major oil disasters 
(GERACI and ST AUBIN 1990; FROST and LOWRY, 
1993). Oil spills can cause lung and brain dam-
age in marine mammals. The long-term effects 
of oil spills which have been observed have in-
cluded increased juvenile mortality in seals. 

The loss of cargo can also lead to contamination 
with toxic substances. Even during normal ship 

operation, oil and oil residues, lipophilic cleaning 
agents from tank cleaning, ballast water contain-
ing non-indigenous organisms and solid waste 
are released into the marine environment 
(OSPAR, 2000). Pollutants discharged into the 
sea by ships can accumulate in the food chains 
and therefore contribute to pollution and contam-
ination. Effects on marine mammals from the ac-
cumulation of pollutants in the food chains are 
also possible. 

According to the current state of knowledge, the 
effects at population level are difficult to assess. 
It is therefore advisable to always act in accord-
ance with the precautionary principle in the event 
of any use (Evans, 2020). 

The non-implementation of the plan would not af-
fect the existing or described impacts of shipping 
on harbour porpoises, harbour seals and grey 
seals. 

3.1.5 Seabirds and resting birds  

The effects of shipping on seabirds and resting 
birds include visual disturbance, attracting ef-
fects and collisions, pollution and the introduc-
tion of invasive species. 

Visual agitation can cause scaring or avoidance 
reactions in species that are sensitive to disturb-
ance. According to a recent study by FLIEßBACH 

et al (2019), red-throated divers, black guille-
mots, black-throated divers, velvet scoters and 
red-breasted mergansers are among the most 
sensitive species to shipping traffic. The most 
common reaction is to take flight. The escape 
distances vary depend on the species and the 
individual, and may be associated with various 
individual and ecological factors (FLIEßBACH et 
al. 2019). The sensitivity of black throated divers 
to ships is also known from other studies 
(GARTHE & HÜPPOP 2004, Schwemmer et al. 
2011, Mendel et al. 2019, Burger et al. 2019). 

Direct effects on seabirds caused by visual dis-
turbance are to be expected, particularly along 
busy traffic routes or traffic separation areas. 
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The effects of visual disturbance caused by ship-
ping on seabirds and resting birds depend on the 
regional and temporal occurrence of shipping. 
Findings on the reactions of divers to ships indi-
cate that the duration and intensity of the scaring 
reaction may depend on the type of ship and re-
lated factors such as the ship speed (BURGER et 
al. 2019). 

Shipping can release oil and oil residue, lipo-
philic detergents from tank cleaning, ballast wa-
ter containing non-native organisms and solid 
waste into the marine environment (OSPAR 
2000).  
WIESE AND RYAN (2003) found signs of chronic 
oil pollution in seabirds. Almost 62% of all dead 
seabirds found along the south-eastern coasts of 
Newfoundland between 1984 and 1999 were 
contaminated with oil from ship operations. Auks 
were the birds that were most frequently contam-
inated with oil. 

The loss of cargo can also lead to contamination 
with toxic substances. Pollutants that are dis-
charged into the sea from ships can accumulate 
in the food chain and therefore contribute to pol-
lution and contamination. Shipwrecks can also 
cause massive discharges of environmentally 
hazardous substances such as oil and chemi-
cals. 

Various effects are known to be caused by oil 
spills. After the accident of the "Prestige" in 
2003, for example, the breeding success of cor-
morants was discovered to be reduced by up to 
50% in breeding colonies affected by oil pollution 
in comparison to undisturbed breeding colonies 
(VELANDO et al. 2005a). Indirect effects of the 
"Prestige" accident on the breeding success of 
the Cormorant were also observed: high levels 
of contamination in sediment, plankton and ben-
thos reduced the sand eel population. The re-
duction in the number of sand eels has in turn 
affected the breeding success of the cormorant. 
In 2003, for example, the long-term data re-
vealed that fewer breeding pairs than expected 

bred successfully. The chicks were also ex-
tremely weak due to lack of food or reduced food 
quality (VELANDO et al. 2005b). 

The above-mentioned effects on seabirds and 
resting birds are independent of the non-imple-
mentation or implementation of the plan. 

3.1.6 Migratory birds  

For migratory birds, the effects of shipping may 
be caused by visual stimuli and the introduction 
of pollutants. Migratory birds can be attracted at 
night by ships’ lighting. This particularly applies 
to nights with poor visibility conditions caused by 
clouds, fog and rain, among other things, possi-
bly resulting in collisions. 

Migratory birds are not very likely to be endan-
gered by oil or pollutants. Only migratory birds 
such as seabirds which interrupt their migration 
by landing on the water to feed or to wait out bad 
weather conditions (such as headwinds and 
poor visibility) would be affected. As a result,  the 
birds would die from oily plumage and the intake 
of oil into the gastro-intestinal tract due to their 
cleaning behaviour or the consumption of oily 
food. 

The above effects on migratory birds are inde-
pendent of the non-implementation or implemen-
tation of the plan. 

3.1.7 Bats and bat migration  

The effects of shipping on bats are largely un-
known. There are only isolated reports of bats 
found on ships. WALTER et al (2005) have sum-
marised these observations/findings on ships as 
part of the investigations for offshore wind en-
ergy projects. According to these, it is assumed 
can have ships can have an attracting effect on 
bats. 

Insects can be attracted to ships by lighting and 
heat generation, as a result of which bats 
searching for food can be attracted by the in-
sects. It is also assumed that migrating bats also 
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land on ships to rest. However, this does not 
necessarily mean that there is a risk of collision. 

No other direct or indirect effects of shipping on 
bats are known. At most, the above-mentioned 
attraction effects can be regional and temporary. 

The above-mentioned effects on bats are inde-
pendent of the non-implementation or implemen-
tation of the plan. 

3.1.8 Air  

Shipping causes pollutant emissions, particularly 
nitrous oxides, sulphur dioxides, carbon dioxide 
and soot particles. These can have a negative 
impact on air quality. However, this is independ-
ent of the non-implementation or implementation 
of the ROP. 

3.1.9 Climate  

The pollutant emissions from shipping described 
in chapter 3.1.8contribute to climate change. 
The global proportion of greenhouse gas emis-
sions caused by shipping is 2.2%. (BMU, 2020). 

However, this is independent of the non-imple-
mentation or implementation of the ROP. 

3.1.10 Cultural and other material assets  

In the context of navigation, measures for deep-
ening, relocating or widening fairways by means 
of dredging, for example, can lead to the destruc-
tion of the neighbouring underwater cultural her-
itage. Furthermore, the underwater cultural her-
itage site is threatened, particularly in shallow 
waters, because ship propellers can cause tur-
bulence in the sediment, which has an erosive 
effect on archeological layers. Destruction can 
also be caused by anchoring, particularly in the 
case of structural measures involving anchored 
construction vessels. 

Indirectly, the increasing tendency since 1970 of 
the introduction of non-native species via ballast 
water and on the hulls of ships (Gollasch 2003) 
represents the biggest threat to underwater cul-

tural heritage. Three species of shipworm are ac-
tive in native waters, including the most well-
known species the common shipworm, which 
was detected in the Baltic Sea as early as 1872 
and has since caused major damage to wooden 
harbour structures, shipwalls and piles. The 
spread of this species is limited by tolerance 
ranges with regard to salinity, water temperature 
and oxygen (cf. Björdal et al. 2012, 208; Lippert 
et al. 2013, 47). However, shipping can cause 
the introduction of other destructive organisms 
that have adapted to a different tolerance range 
and can advance into previously unaffected ar-
eas. 

Recreational diving in the EEZ as an indirect 
consequence of recreational boating is also 
worth mentioning. In the past, objects were re-
moved from historical wrecks or even deliber-
ately dismantled, as was the case in the example 
of the wreck of the SMS Mainz, which was looted 
by Dutch divers in 2011 (Huber & Knepel 2015). 

In the past, wrecks from the first and second 
world war periods was carried out by the Explo-
sive Ordnance Disposal Service on the suspi-
cion that ammunition might still be on board. In 
this case, a balance must be struck between 

safety aspects and protecting cultural heritage. 

 Wind energy at sea  

The increasing demand for space due to off-
shore wind energy and the ambitious targets of 
the German government for the utilisation of off-
shore wind energy have been the main reasons 
for drawing up the 2009 spatial development 
plans for the German North Sea and Baltic Sea 
EEZ. The preparation of the regional develop-
ment plans was an explicitly mentioned means 
of promoting the expansion of renewable energy 
sources. 

When the 2009 regional development plans 
were adopted, an initial offshore wind farm, the 
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alpha ventus test field, with 12 individual tur-
bines, was nearing completion. In the meantime, 
21 wind farms with a total of 1,399 turbines and 
an installed capacity of around 7.2 GW are in 
(trial) operation. 

The first offshore wind turbines had a nominal 
capacity of 2.3 to 5 MW. Bigger rotors and sub-
structures which can support heavier loads have 
led to a significant increase in nominal capacity 
over the course of time. 

Specialist planning: 

The 2019 FEP (which is currently being updated 
and amended) includes a current sectoral plan 
for controlling the planning of the expansion of 
offshore wind energy and the electricity grid con-
nections. 

The current draft FEP defines areas N-1 to N-13 
for offshore wind energy in the North Sea EEZ in 
order to achieve the expansion target of 20 GW 
by 2030. The increased expansion path for off-
shore wind energy results from the draft law 
amending the Offshore Wind Energy Act and 
other regulations adopted by the Federal Cabi-
net on 3 June 2020. Various impacts on the ma-
rine environment may occur in connection with 
the construction and operation of wind energy in-
stallations, including loss of local habitat due to 
permanent land sealing, scaring and barrier ef-
fects and a resulting loss of habitat for birdlife. 
The potential impacts of maintenance and ser-
vice traffic must also be taken into consideration. 

In order to assess the requirements for offshore 
wind energy, the following possible impacts will 
be examined: 

Table 16 Potential effects of offshore wind energy (t = temporary). 
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3.2.2 Seabed/ Area  

The use of "wind energy at sea" has the following 
effects on the seabed: 

Wind turbines 

The wind turbines and platforms have a locally 
limited environmental impact with regard to the 
seabed, which is the subject of the protection. 
The sediment is only permanently affected in the 
immediate vicinity by the introduction of the foun-
dation elements (including scouring protection, if 
necessary) and the resulting land use. To protect 
against scouring, either scour protection in the 
form of so-called mudmats or stone packing is 
deployed around the foundation elements, or the 
foundation piles of deep foundations are embed-
ded deeper into the seabed accordingly. Wind 
turbines and platforms are currently installed al-
most exclusively as deep foundations. However, 
the use of other foundation structures such as 
gravity foundations or suction bucket founda-
tions can also be taken into consideration. In 
deep foundations, the foundation of a wind tur-
bine or platform is anchored to the seabed using 
one or more steel piles, which are generally 
driven into the ground. Suction bucket founda-
tions obtain their stability by creating a negative 
pressure in the cylindrical foundation structure, 
which does not need to be driven. Above the 
seabed a lattice-shaped frame structure consist-
ing of steel tubes and struts, the so-called jacket 
structure, is usually used as a stiffening structure 
for both deep foundations and for suction bucket 
foundations. 

Construction-related effects: When the founda-
tions of the wind turbines and platforms are be-
ing installed, sediment is briefly churned up and 
turbidity plumes are formed. The extent of resus-
pension mainly depends on the fine-grain con-
tent of the seabed. Since the surface sediment 
of the North Sea EEZ within the priority and re-
served areas mainly consists of fine and medium 
grain sand and coarse sand in some locations, 
the sediment that is released will quickly settle 

directly at the construction site or in its immedi-
ate vicinity. The anticipated impairments caused 
by increased turbidity will be limited to a small 
area. Pollutants and nutrients from the sediment 
may be released into the soil water for a short 
time. The potential introduction of pollutants into 
the water column by churned up sediment is 
negligible due to the relatively low fine-grain con-
tent (silt and clay) and the low pollutant load, and 
also the relatively rapid resedimentation of the 
sand. This also applies against the background 
that the sandy sediments are naturally (e.g. dur-
ing storms) churned up and moved by sea waves 
touching the ground and appropriate currents. 
Effects in the form of mechanical stress on the 
seabed caused by displacement, compaction 
and vibration that are anticipated during the con-
struction phase are estimated to be minor be-
cause of their small scale. 

Due to the type of installation, the seabed is only 
permanently sealed locally to a very limited ex-
tent by the insertion of the foundation elements 
of deep-foundation wind turbines or platforms. 
The areas that are affected essentially consist of 
the diameter of the foundation piles, plus any 
scour protection that may be required. In the 
case of transformer and converter platforms, 
which are almost exclusively supported on jacket 
structures (without scour protection), the area 
that is required (sealing) is approx. 600 m2 to 900 
m², depending on the size of the platform. Wind 
turbines are also almost exclusively deep foun-
dation installations. By far the most common 
type of foundation in this case is the monopile. 
With a monopile diameter of 8.5 m, including 
scour protection, a surface area of approx. 1400 
m2 is required. The area that is required for suc-
tion bucket foundations is approximately the 
same of that of a monopile. 

In the case of a gravity-based platform, the area 
that is sealed because of the installation is sig-
nificantly greater than in the case of deep foun-
dations. Including scour protection measures, 
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the area that is required is probably ten to twenty 
times that of a deep-foundation platform. 

Due to operational conditions, the interaction of 
the foundation and the hydrodynamics in the im-
mediate vicinity of the installation may lead to 
permanent turbulence and rearrangement of the 
sandy sediments. Scouring may also occur in the 
immediate vicinity of the installations. According 
to previous experience, flow-induced permanent 
sediment rearrangement can only be expected 
in the immediate vicinity of the platform. Accord-
ing to the findings of the accompanying geologi-
cal investigations in the "alpha ventus" offshore 
test field (LAMBERS-HUESMANN & ZEILER 2011) 
and on the FINO1 and FINO3 research plat-
forms, this will occur locally around the individual 
foundation piles (local scour). Because of the 
prevailing properties of the seabed and the pre-
dicted small extent of the scouring, no significant 
changes to the substrate are anticipated. 

Undersea cable systems 

For construction reasons, the turbidity of the wa-
ter column increases because of sediment uplift 
during cable-laying work, and is distributed over 
a bigger area because of the influence of tidal 
currents. The extent of the resuspension mainly 
depends on the laying method and the con-
sistency of the seabed. Due to the prevailing 
sediment composition in the North Sea EEZ, 
most of the sediment that is released will settle 
directly at the construction site or in the immedi-
ate vicinity thereof, during which the suspension 
content will decrease back to the natural back-
ground values due to dilution effects and sedi-
mentation of the churned-up sediment particles. 
The impairment that is anticipated because of in-
creased turbidity remains locally limited. The re-
sults of investigations of different methods in the 
North Sea reveal that the seabed levels off rela-
tively quickly in some cases due to the natural 
sediment dynamics along the affected routes. In 
the short term, pollutants and nutrients can be 
released from the sediment into the subsurface 
water. The possible release of pollutants from 
the sandy sediment is negligible due to the low 
proportion of fine grains and the low concentra-
tions of heavy metals in the sediment. The antic-
ipated effects in the form of mechanical disturb-
ance of the seabed due to displacement, com-
paction and vibration during the construction 
phase are estimated to be minor because of the 
small scale thereof. 

For operational reasons, energy losses may oc-
cur in the form of heat given off into the surround-
ing sediment. The heat emission results from the 
thermal losses of the cable system during energy 
transfer. 

By way of a summary, the potential impacts of 
the currently planned wind energy installations, 
platforms and undersea cable systems on the 
protected seabed are local and independent of 
regional planning. 
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ROP and FEP - Priority and reserved areas 

The current planning status for the expansion of 
offshore wind energy is set out in the FEP 2019, 
which - from a geographical point of view - co-
vers the priority areas of wind energy of the 
ROP-E. For this study area, the impacts de-
scribed above were therefore examined during 
the course of preparing the FEP 2019. As a re-
sult, no significant impacts on the seabed as a 
protected resource were found, particularly since 
the affected areas mainly consist of poorly struc-
tured seabed with a homogeneous sediment dis-
tribution consisting of fine and medium grain 
sand. 

If the FEP is not implemented, the result would 
probably be an installation that was less coordi-
nated and possibly a greater number of cable 
systems or longer undersea submarine cable 
systems. This could lead to the use of a bigger 
area and therefore an increase in the possible 
effects on the protected seabed or surface area 
in comparison to the implementation of the FEP. 
If the FEP is not implemented, there would prob-
ably also be a greater number of cable crossings 
with undersea cables that are already in opera-
tion. This would require an increased amount of 
rock filling, even in areas with a predominantly 
homogeneous sandy seabed. In the case of the 
crossing disused telecommunication cables, 
these are usually cut, meaning that the cut cable 
ends have to be prevented from floating by at-
taching concrete weights. This would result in 
additional seabed sealing and the introduction of 
artificial hard substrate. 

In addition to priority areas, the ROP-E also pro-
vides for reserved areas for the North Sea EEZ. 
If the plan is not implemented, the development 
of offshore wind energy in these areas is likely to 
be less coordinated.  

3.2.3 Benthos and biotope types  

Benthic communities and biotopes would also be 
partially affected by the impacts of different uses 

if the plan is not implemented. It can also be ex-
pected that the warming of the water which has 
already been triggered by climate change will 
continue in the future. This also has an impact 
on benthic biotic communities. This may lead to 
the colonisation of new species or an overall shift 
in the range of species. However, this develop-
ment is independent of whether or not the plan 
is implemented. 

If the plan is not implemented, wind farm plan-
ning that was less geographically coordinated 
would be expected. As a result of non-implemen-
tation of the plan, a comparatively greater 
amount of land use could be expected, and 
therefore a greater potential impact on the ben-
thos and biotopes compared with implementa-
tion of the plan. Possible impacts result from the 
installation of the foundations for the wind tur-
bines and platforms. During the construction 
phase, impacts on benthic communities could 
occur through direct disturbance of near-surface 
sediments, the introduction of pollutants, sedi-
ment resuspension, the formation of turbidity 
plumes and an increase in the amount of sedi-
mentation. 

Changes could occur to the composition of the 
existing species in the vicinity of the foundations 
of the installations and platforms due to the arti-
ficial hard substrate that is introduced. 

Since the provisions of the plan are aimed at 
minimising the use of the seabed, it would prob-
ably be more difficult to ensure that the benthos 
and biotopes were protected if the plan were not 
implemented than if it were. 

3.2.4 Fish  

The impact of OWPs on the fish population due 
to construction, installation and operation is ge-
ographically and also partially temporally limited, 
and mainly concentrates on the area of the 
planned project. The effects of the different wind 
farm phases are described in detail in the follow-
ing. 
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Construction-related effects 

- Noise emissions due to the ramming of 
the foundations 

- Sedimentation and turbidity plumes 

Construction-related noise emissions are ex-
pected to be caused in the vicinity of the project 
by the use of ships, cranes and construction plat-
forms and by the installation of the foundations 
and the scour protection (if required). It is known 
from the literature that underwater ramming im-
pacts produce a high level of sound pressure in 
the low-frequency range. All of the fish species 
which have been investigated so far and their 
stages of life can perceive sound as particle 
movement and pressure changes (KNUST et al. 
2003, KUNC et al. 2016, WEILGART 2018, POPPER 

& HAWKINS 2019). Depending on the intensity, 
frequency and duration of acoustic events, 
sound could have a direct negative effect on the 
development, growth and behaviour of fish or be 
superimposed onto environmental acoustic sig-
nals, which are sometimes crucial for fish sur-
vival (KUNC et al. 2016, WEILGART 2018, JONG et 
al. 2020). However, most of the evidence to date 
on the effects of sound on fish comes from labor-
atory studies (WEILGART 2018). There have been 
few studies of the range of perception and pos-
sible species-specific behavioural reactions in 
the marine habitat to date. The construction-re-
lated effects of wind farms on the fish population 
are limited in terms of geography and time. 
Short, intensive sound events during the con-
struction phase - particularly during the installa-
tion of the foundations – will probably cause fish 
to be scared away. In the Belgian EEZ, DE 

BACKER et al (2017) showed that the sound pres-
sure generated during pile-driving was sufficient 
to cause internal bleeding and barotrauma of the 
swimming bladder in cod Gadus morhua. This 
effect was observed at a distance of 1,400 m or 
closer to a pile-driving source without any sound 
insulation (DE BACKER et al. 2017). Investiga-
tions such as this indicate that significant disturb-
ances or even the killing of individual fish in the 

vicinity of the ramming points are possible. Hy-
droacoustic measurements have shown that 
construction measures (pile-driving and other 
construction activities) in the "alpha ventus" test 
area resulted in a considerably reduced popula-
tion of pelagic fish in relation to the surrounding 
area (KRÄGEFSKY 2014). However, the fish are 
likely to return once the noise-intensive con-
struction measures are completed after the tem-
porary displacement. Studies on the effects of 
sound effect on fish by NEO et al. (2016) showed 
that most of them returned to their normal behav-
iour 30 minutes after the auditory stimuli. 

The construction work on the foundations of wind 
turbines, the transformer platform and the inter-
nal cabling of the wind farm causes sediment 
turbulence and turbidity plumes, which can 
cause physiological disturbances to the fish 
fauna, especially the fish spawn, even though 
they are temporary and species-specific. How-
ever, sediment upheavals, turbidity plumes and 
sedimentation are not expected to have signifi-
cant effects on the fish population. Detailed in-
formation on this topic can be found in Section 
3.4.3 

Installation-related effects 

- Land use 
- Introduction of hard substrate  
- Fishing ban 
- Operating noise 

The construction of the foundations of the WTGs 
and technical platforms, plus the scour protec-
tion, means that habitats are being built over and 
will no longer be available for fish. This results in 
permanent habitat loss for demersal fish spe-
cies and their food source, macrozoobenthos, 
due to local overbuilding. However, this loss of 
habitat loss is limited to the immediate, small-
scale location of the individual WTGs and plat-
forms. 

The construction of wind farms changes the 
structure of the seabed of the North Sea, which 
is often uniformly sandy, by newly introduced 
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hard substrate (foundations, scour protection). 
The majority of observations have shown that ar-
tificial reefs attract fish (METHRATTA & DARDICK 

2019). However, it has not yet been conclusively 
clarified whether this is the result of a concentra-
tion effect on fish that would otherwise be found 
elsewhere, or the result of increased productivity 
(GLAROU et al. 2020). Bigger catches of cod and 
pollock have been made near Norwegian oil plat-
forms than before they were built (VALDE-
MARSEN 1979, SOLDAL et al. 2002). In the North 
Sea, increasing numbers of large adult predators 
such as cod Gadus morhua and pollock Pol-
lachius virens are being observed above wrecks 
and stone fields (EHRICH 2003). Increased den-
sities of flatfish have been found in the vicinity of 
artificial reefs (POLOVINA & SAKI 1989). According 
to expert reports and video recordings of the ac-
companying monitoring, many fish species using 
the artificial hard substrate are found at the 
monopiles of the existing "Horns Rev I" wind 
farm (LEONHARD et al. 2011). As well as this pos-
itive effect, changes to the dominance relation-
ships and size structure within the fish commu-
nity as a result of the increase in the number of 
large predatory fish could lead to increased feed-
ing pressure on one or more species of prey fish. 

The attractiveness of artificial substrates for fish 
is dependent upon the size of the hard substrate 
that is introduced (OGAWA et al. 1977). The ef-
fective radius is assumed to be 200 to 300 m for 
pelagic fish and up to 100 m for benthic fish 
(GROVE et al. 1989). STANLEY & WILSON (1997) 
found increased fish densities within a 16 m ra-
dius of an oil rig in the Gulf of Mexico. When this 
is transferred to the foundations of the wind tur-
bines, due to the distance between the individual 
turbines it can be assumed that each individual 
foundation, regardless of the type of foundation, 
acts as a separate, relatively unstructured sub-
strate and the effect does not cover the entire 
area of the wind farm. 

COUPERUS et al. (2010) found a concentration of 
pelagic fish that was up to 37 times greater in the 

vicinity (0-20 m) of wind turbine foundations us-
ing hydroacoustic methods in comparison to the 
areas between the individual wind turbines. REU-

BENS et al. (2013) found significantly higher con-
centrations of pouting Trisopterus luscus at the 
foundations than above the surrounding soft 
substrate, which mainly fed on the vegetation on 
the foundations. GLAROU et al (2020) evaluated 
89 scientific studies on artificial reefs, 94% of 
which showed that artificial reefs have positive or 
no effect on the abundance and biodiversity of 
the fish population. In 49% of the studies, a local 
increase in the abundance of fish was recorded 
after the construction of artificial reefs. The rea-
sons for an increased abundance of fish on arti-
ficial reefs and in OWPs could be the fact that 
more food is available locally and protection from 
currents and predators is provided (GLAROU 

et al. 2020). 

The elimination of fishing due to the antici-
pated traffic ban in the wind farms could have a 
further positive effect on the fish community. This 
would eliminate the associated negative effects 
of fishing, such as disturbance or destruction of 
the seabed and the catching and by-catching of 
many species. Because of the absence of fishing 
pressure, the age structure of the fish population 
within the project area could revert to a more nat-
ural distribution, so that the number of older indi-
viduals increases. In addition to the absence of 
fishing, an improved food basis for fish species 
with a wide variety of diets would also be con-
ceivable. The growth of sessile invertebrates on 
wind turbines could favour benthos-eating spe-
cies and provide fish with a bigger and more var-
ied food source (LINDEBOOM et al. 2011). This 
could improve the condition of the fish, which in 
turn would have a positive effect on their fitness. 
Research is currently needed to transfer cumu-
lative effects of this nature to the population level 
of the fish. To date, the effects on the fish popu-
lation which could result from the discontinuation 
of fishing in the vicinity of offshore wind farms 
have not been directly investigated, or results 
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are still outstanding for some fish species 
(GIMPEL 2020). 

For the operational phase of the OWPs, it can be 
assumed that the prevailing meteorological con-
ditions in the North Sea will basically allow the 
WTGs to be operated almost permanently. The 
noise emitted by the WTGs will therefore proba-
bly be permanent. Studies by MATUSCHEK et al 
(2018) on the operational noise of wind farms 
showed that low-frequency noise can be meas-
ured at a distance of 100 m from the respective 
turbine. As the distance from the turbine in-
creases, the noise levels towards the centre of 
the wind farm decreased in all wind farms. How-
ever, outside the wind farms, at a distance of 1 
km, higher levels were measured than in the 
centre of the wind farm. In general, the investi-
gations revealed that the underwater sound 
emitted by the turbines cannot be clearly distin-
guished from other sound sources, such as 
waves or noise from ships (MATUSCHEK et al. 
2018). Previous studies on the effects of contin-
uous noise emissions on fish have not been able 
to provide clear evidence of negative effects 
such as persistent stress reactions (WEILGART 

2018). 

3.2.5 Marine mammals  

Construction-related: Harbour porpoises, grey 
seals and seals can be at risk from noise emis-
sions during the construction of offshore wind 
turbines and the transformer station unless 
avoidance and reduction measures are taken. 
Impulse sound or continuous sound can be en-
tered depending on the type of foundation. The 
introduction of impulse noise, which is generated 
when piles are being driven with hydraulic ham-
mers, for example, has been thoroughly investi-
gated. The current state of knowledge about im-
pulse noise makes a significant contribution to 
the development of technical noise reduction 
systems. On the other hand, little knowledge is 
available about the introduction of continuous 
sound resulting from the driving of foundation 
piles using alternative methods. 

The Federal Environment Agency (UBA) recom-
mends compliance with noise protection values 
during the installation of foundations for offshore 
wind turbines. The sound event level (SEL) out-
side of a circle with a radius of 750 m around the 
pile-driving or insertion point must not exceed 
160 dB (re 1 µPa). The maximum peak sound 
pressure level must not exceed 190 dB if possi-
ble. The UBA recommendation does not include 
any further concretisation of the SEL noise pro-
tection value (http://www.umweltdaten.de/pub-
likationen/fpdf-l/4118.pdf, as of May 2011). 

The noise protection value recommended by 
UBA has already been worked out by means of 
preliminary work in various projects (UNIVERSITY 

OF HANNOVER, ITAP, FTZ 2003). For precaution-
ary reasons, "safety margins" have been taken 
into consideration, e.g. for the inter-individual 
distribution of hearing sensitivity which has been 
documented to date, and particularly because of 
the problem of repeated exposure to loud sound 
impulses such as the ones that will occur when 
foundations are being rammed (ELMER et al., 
2007). At present, only a small amount of reliable 
data is available for evaluating the effect duration 
of exposure to pile-driving sounds. However, 
pile-driving operations, which can last several 
hours, are much more potentially damaging than 
a single pile-driving operation. It currently re-
mains unclear what kind of deduction should be 
applied to the above-mentioned limit value 
should be applied to a series of individual events. 
A deduction of 3 dB to 5 dB for each tenfold in-
crease in the number of pile-driving impulses is 
being discussed among experts. Because of the 
uncertainties shown here in the evaluation of the 
effect duration, the limit value that is used in li-
censing practice is less than the limit value pro-
posed by SOUTHALL et al (2007). 

As part of the development of a measurement 
specification for recording and evaluating under-
water noise from offshore wind farms, the BSH 
has concretised the specifications from the UBA 
recommendation (UBA 2011) and the findings of 
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the research projects with regard to noise pro-
tection values and standardised them as much 
as possible. In the  measurement regulations for 
underwater sound measurements from the BSH, 
the SEL5 value is defined as the assessment 
level,  
i.e. 95% of the measured individual sound event 
levels must be less than the statistically deter-
mined SEL5 value (BSH 2011). The comprehen-
sive measurements carried out as part of the ef-
ficiency check show that the SEL5 value is up to 
3 dB higher than the SEL50 value. Therefore, by 
defining the SEL5 value as an assessment level, 
a further tightening of the noise protection value 
was made in order to take the precautionary prin-
ciple into consideration. 

In its overall assessment of the available expert 
information, the BSH therefore assumes that the 
sound event level (SEL5) outside of a circle with 
a radius of 750 m around the pile-driving or intro-
duction site must not exceed 160 dB (re 1 µPa) 
in order to be able to rule out adverse effects on 
harbour porpoises with the required certainty. 

Initial results concerning the acoustic resilience 
of harbour porpoises have been obtained as part 
of the MINOSplus project. After sonication with 
a maximum reception level of 200 pk-pk dB re 1 
µPa and an energy flux density of 164 dB re 1 
µPa2/Hz, a temporary hearing threshold shift 
(so-called TTS) was detected for the first time in 
a captive animal at 4 kHz. It was also shown that 
the hearing threshold shift lasted for more than 
24 hours. Behavioural changes were already 
registered in the animal from a reception level of 
174 pk-pk dB re 1 µPa (LUCKE et al. 2009). How-
ever, in addition to the absolute volume, the du-
ration of the signal also determines the effects 
on the exposure limit. The exposure limit de-
creases as the duration of the signal increases, 
i.e. damage to the hearing of the animals can oc-
cur in the event of prolonged exposure, even at 
lower volumes. Based on these latest findings, it 
is clear that harbour porpoises suffer a hearing 

threshold shift above 200 decibels (dB) at the lat-
est, which may also lead to damage to vital sen-
sory organs. 

The scientific findings that have led to the rec-
ommendation or setting of so-called noise limits 
are mainly based on observations of other ceta-
cean species (SOUTHALL et al. 2007) or on ex-
periments on harbour porpoises in captivity us-
ing so-called airguns or air pulsers (LUCKE et al. 
2009). 

Without the use of noise-reducing measures, 
considerable impairment to marine mammals 
during the pile-driving of the foundations cannot 
be ruled out. The driving of the piles of the wind 
turbines and the transformer station will there-
fore only be permitted in the specific approval 
procedure if effective noise reduction measures 
are used. Principles will be included for this pur-
pose. These principles state that the piledriving 
work when installing the foundations of offshore 
wind energy plants and platforms may only be 
carried out if strict noise reduction measures are 
complied with. In the specific approval proce-
dure, extensive noise reduction measures and 
monitoring measures will be arranged in order to 
ensure that the applicable noise protection val-
ues (noise event level (SEL) of 160 dB re 1µPa 
and maximum peak level of 190 dB re 1µPa at a 
distance of 750 m around the pile-driving or in-
troduction point) are complied with. Suitable 
measures must be taken to ensure that no ma-
rine mammals are present in the vicinity of the 
piledriving site. 

Current technical developments in the field of re-
ducing underwater noise show that the use of 
suitable systems can significantly reduce or 
even completely prevent the effects of noise in-
put on marine mammals (Bellmann, 2020). 

Taking the current state of knowledge into con-
sideration, the licensing procedure will contain 
conditions as part of the specification of the 
types of foundation to be constructed with the 
goal of avoiding effects on harbour porpoises 
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caused by noise to as great an extent as possi-
ble. The extent of the necessary conditions will 
result from the checking of the structural design 
in a location and project-specific way at approval 
level on the basis of the species protection law 
and territorial protection law requirements. 

The noise abatement concept of BMU has also 
been in force since 2013. The approach of the 
BMU noise abatement concept is habitat-re-
lated. According to the noise abatement con-
cept, pile-driving work must be temporally coor-
dinated in such a way that sufficiently large ar-
eas, especially within the German EEZ in the 
North Sea and especially within the protected ar-
eas and the main concentration area of the har-
bour porpoise during the summer months are 
kept free from effects caused by impact noise. 

The approval notices of the BSH include two or-
ders for the protection of the marine environment 
from noise emissions caused by piledriving work: 

a) Noise reduction at source: Mandatory 
use of low-noise working methods in ac-
cordance with the state of the art for driv-
ing foundation piles, and mandatory limi-
tation of noise emissions during piledriv-
ing. The ordinance is primarily intended 
to protect marine species from pulsating 
noise input by avoiding deaths and inju-
ries. 

b) Avoidance of significant cumulative ef-
fects: The spread of noise emissions 
must not exceed a defined area percent-
age of the German EEZ and the nature 
conservation areas. This ensures that 
habitats of a sufficiently high quality are 
available to the animals at all times for 
evasion purposes. The primary purpose 
of the order is to protect marine habitats 
by avoiding and minimising disturbances 
caused by pulsating noise input. 

The order under a) specifies the noise protection 
values to be complied with and the maximum du-
ration of the pulsating sound input, the use of 

technical noise reduction systems and deter-
rence and the extent of the monitoring of the pro-
tective measures. 

Under order b), provisions are made for avoiding 
and reducing significant cumulative effects or 
disturbances to the harbour porpoise population 
which may be caused by pulsating sound im-
pacts, among other things. The provisions are 
derived from the BMU concept for the protection 
of harbour porpoises in the German North Sea 
EEZ (BMU, 2013). 

• It must be ensured with the necessary 
certainty that at any given time, no more 
than 10% of the area of the German 
North Sea EEZ and no more than 10% of 
a nature conservation area adjacent to 
sound-intensive pile-driving for the foun-
dation of the piles are affected by disturb-
ance-inducing sound impacts. 

• During the sensitive period of the harbour 
porpoise from 1 May to 31 August, it 
must be ensured with the necessary cer-
tainty that no more than 1% of sub-area I 
of the nature reserve "Sylt Outer Reef - 
Eastern German Bight" with its special 
function as a breeding area is affected by 
disturbance-inducing noise from noise-
intensive pile-driving for the foundation of 
the piles. 

In order to ensure that marine habitats are pro-
tected, the BMU noise abatement concept of 
(2013) states that, depending on the location of 
a project in the German EEZ or its proximity to 
nature conservation areas, additional measures 
are required during foundation work. Additional 
measures will be issued by the BSH within the 
scope of the third construction approval, taking  
the site-specific and project-specific characteris-
tics into consideration. 

In general, the noise pollution considerations 
made for harbour porpoises from the construc-
tion and operation of wind turbines and platforms 
also apply to all other marine mammals that are 
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present in the immediate vicinity of the struc-
tures. 

Particularly during piledriving, direct disturb-
ances of marine mammals at individual level are 
expected locally around the pile-driving site and 
for a limited period of time, whereby (as ex-
plained above) the duration of the work also has 
an impact on the exposure limit. In order to pre-
vent any resulting hazard to the marine environ-
ment, the specific approval procedure must in-
clude an order to limit the effective pile-driving 
time (including evasive measures) to a minimum. 
The effective pile-driving time (including evasive 
measures) to be adhered to in each case will be 
specified later in the licensing procedure on a 
site-specific and installation-specific basis. 
Within the framework of the enforcement proce-
dure, the right to coordinate noise-intensive work 
with other construction projects is also reserved 
in order to prevent or reduce cumulative effects. 

On the basis of the function-dependent im-
portance of the areas for harbour porpoises and 
taking the noise abatement concept of the BMU 
(2013) into consideration for avoiding disturb-
ances and cumulative effects, the provisions 
made in the regional development plan (FEP, 
2019), the specifications within the scope of the 
suitability check and the conditions imposed 
within the scope of individual approval proce-
dures for reducing noise input, the potential ef-
fects of noise-intensive construction work on 
harbour porpoises are not considered to be sig-
nificant. By protecting open space in nature con-
servation areas, defining the reserve area and 
implementing the specifications of the BMUB's 
noise abatement concept, the impairment of im-
portant feeding and breeding grounds for har-
bour porpoises is ruled out. 

According to the current state of knowledge, the 
operational noise from the wind turbines and the 
transformer platform has no effect on highly mo-
bile animals such as marine mammals. Investi-
gations within the scope of the operational mon-

itoring for offshore wind farms have not yet pro-
vided any indications that avoidance has been 
caused by wind farm related shipping traffic. To 
date, avoidance has only been detected during 
the installation of the foundations, which may 
possibly because of the large number of vehicles 
on the construction site and their different oper-
ating conditions. 

The standardised measurements of the continu-
ous sound input caused by wind farm operation, 
including the wind farm-related shipping traffic, 
have shown that low frequency noise can be 
measured at a distance of 100 m from the re-
spective wind turbine. However, as the distance 
from the wind turbine increases, the noise of the 
turbine only differs slightly from the ambient 
noise. At a distance of 1 km from the wind farm, 
noise levels that are higher than those in the mid-
dle of the wind farm are always measured. The 
investigations have clearly shown that the under-
water sound emitted by the turbines cannot be 
clearly identified from other sound sources, such 
as waves or ship noise, even at short distances. 
It was also hardly possible to distinguish be-
tween the wind farm-related shipping traffic and 
the general ambient noise which is introduced by 
various sound sources such as other shipping 
traffic, wind and waves, rain and other uses 
(MATUSCHEK et al. 2018). 

All of the measurements showed that not only 
the offshore wind turbines emit sound into the 
water, but also various natural sound sources 
such as wind and waves (permanent back-
ground sound) can be detected in the water in a 
broadband manner and contribute to the broad-
band permanent background sound. 

In the measurement regulation for the recording 
and evaluation of underwater noise (BSH, 2011), 
a level difference of at least 10 dB is required 
between pulsating and background noise for a 
technically unambiguous calculation of impulse 
noise during pile-driving. On the other hand, for 
the calculation or evaluation of continuous sound 
measurements there is no minimum requirement 
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in this respect due to a lack of experience and 
data. Within the airborne sound range, a level 
difference of at least 6 dB is required between 
plant and background noise in order to achieve 
an unambiguous assessment of installation 
noise and operating noise. If this level difference 
is not achieved, a technically unambiguous as-
sessment of the installation noise is not possible, 
or the installation noise is not clearly distinguish-
able from the background noise level. 

The results from the measurements of underwa-
ter sound that are available show that a 6 dB cri-
terion such as this based on airborne sound can 
only be fulfilled in the close proximity to one of 
the installations at most. However, this criterion 
is no longer fulfilled even a short distance from 
the edge of the wind farm. As a result, from an 
acoustic point of view, the sound emitted by the 
operation of the wind turbines outside the project 
areas does not clearly differ from the existing 
ambient noise. 

The biological relevance of continuous sound on 
marine species, particularly harbour porpoises, 
has not yet been conclusively clarified. Continu-
ous noise is the result of emissions from various 
anthropogenic uses, but also from natural 
sources. Reactions by animals in close proximity 
to a source such as a moving ship are to be ex-
pected, and can occasionally be observed. Such 
reactions are even essential for survival to avoid 
collisions, for example. On the other hand, reac-
tions that have not been observed in close prox-
imity to sound sources can no longer be as-
signed to a specific source. 

The vast majority of behavioural changes are the 
result of a wide range of effects. Noise can cer-
tainly be a possible cause of behavioural 
changes. However, behavioural changes are pri-
marily controlled by the survival strategy of the 
animals, for preying on food, for escaping from 
predators and for communicating with members 
of the same species. For this reason, behav-
ioural changes always occur in a situational way 
and in a different form. 

The literature contains references to possible 
behavioural changes caused by ship noise, but 
the results are not valid for drawing conclusions 
about the significance of behavioural changes or 
even for developing and implementing suitable 
mitigation measures. 

However, scientific reviews of the existing litera-
ture on the possible effects of ship noise on ce-
taceans but also on fish clearly point to the lack 
of comparability, transferability and reproducibil-
ity of the results (Popper & Hawkins, 2019, Erbe 
et la. 2019). 

It is known from oil and gas platforms that the 
attraction of different fish species leads to an en-
richment of the food supply (Fabi et al., 2004; 
Lokkeborg et al., 2002). The recording of har-
bour porpoise activity in close proximity to plat-
forms has also shown an increase in harbour 
porpoise activity associated with foraging during 
the night (TODD et al., 2009). It can therefore be 
assumed that the possible increase in food sup-
ply in the vicinity of wind turbines and the trans-
former platform is very likely to have an attractive 
effect on marine mammals. 

As a result of the SEA, it can be concluded that, 
according to the current state of knowledge, no 
significant impacts on the protected marine 
mammal species must be expected from the 
construction and operation of wind turbines and 
the transformer platform. 

Non-implementation of the plan would have had 
an influence on the existing or described effects 
of wind energy production on harbour porpoises, 
harbour seals and grey seals to the extent that it 
would not have been possible to plan the expan-
sion in an orderly manner, taking specific objec-
tives and principles into consideration. 

3.2.6 Seabirds and resting birds  

Construction-related: During the construction of 
offshore wind energy plants, effects on seabirds 
and resting birds must be assumed, although the 
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nature and extent of these effects are limited in 
terms of time and geography. 

In the case of species which are sensitive to dis-
turbance, avoidance of the construction site can 
be expected, the intensity of which varies ac-
cording to the species, and can very probably be 
attributed to the construction-related shipping 
traffic. 

Construction-related turbidity plumes occur lo-
cally and for a limited time. Attracting effects 
caused by the illumination of the construction 
site and the construction site vehicles cannot be 
ruled out. 

Operational and system-related: wind energy in-
stallations which have been constructed may 
constitute an obstacle in the airspace and may 
also cause collisions between the vertical struc-
tures and sea birds and resting birds (GARTHE 

2000). It is difficult to estimate the extent of such 
incidents to date, since it is assumed that a large 
proportion of the colliding birds do not collide 
with a fixed structure (HÜPPOP et al. 2006). How-
ever, the risk of collision is estimated to be very 
low for disturbance-sensitive species such as 
red-throated and black-throated divers, since 
they do not fly directly into or near the wind farms 
due to their avoidance behaviour. Furthermore, 
factors such as manoeuvrability, flight altitude 
and the proportion of time spent flying determine 
the collision risk of a species (GARTHE & HÜPPOP 

2004). The collision risk for seabirds and resting 
birds must therefore be assessed differently for 
each species. 

The relevant height parameters of the turbines 
are an important key figure for assessing the 
possible risk of collision for sea birds and resting 
birds with wind turbines at sea. Bandwidths for 
the height parameters of the turbine types which 
are currently installed or potential types of tur-
bine were included in the ROP in accordance 
with the current technical developments of wind 
energy installations (cf. Chapter 4.2). This takes 
wind farm projects into consideration which are 

already in operation, as well as those which will 
be going into operation in zones 1 and 2 within 
the scope of the transitional system and the ini-
tial commissioning years of the central system. 
Installations which could potentially be installed 
in future wind farm projects in zones 3 to 5 rep-
resent another range of turbines. For wind farm 
projects in zones 1 and 2 which have already 
been implemented or will be implemented in the 
future, data or assumptions are available for 5 to 
12 MW turbines with a hub height of 100 to 160 
m and, based on rotor diameters of 140 m to 220 
m, a total height of 170 m to 270 m. For wind 
farm projects in zones 3 to 5, assumptions are 
made for 12 to 20 MW turbines, which have a 
hub height of 160 to 200 m and, based on rotor 
diameters of 220 m to 300 m, a total height of 
270 m to 350 m. This means that the lower rotor-
free area from the surface of the water to the 
lower blade tip would be between 30 m to 50 m 
for wind farms in zones 1 and 2 and between 30 
m to 50 m for wind farms in zones 3 to 5. 

As part of StUKplus, the "TESTBIRD" project 
used rangefinders to determine the flight altitude 
distribution of a total of seven species of sea 
birds and resting birds. In the majority of the 
flights that were recorded, the European herring 
gulls, herring gulls and great black-backed gulls 
flew at altitudes of 30 - 150 m. On the other hand, 
species such as the black-legged kittiwake, the 
common gull, the little gull and the gannet were 
mainly observed at low altitudes up to 30 m 
(MENDEL et al. 2015). A recent study at the 
Thanet Offshore wind farm in England also ex-
amined the flight altitude distribution of the gan-
net, the black-legged kittiwake and the European 
herring gull, the great black-backed gull and the 
herring gull using the rangefinder (SKOV et al. 
2018). The flight level measurements of great 
black-backed gulls and gannets revealed 
heights comparable to those determined by 
Mendel et al. (2015). Black-legged kittiwakes, on 
the other hand, were mostly observed at an alti-
tude of about 33 m. 
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Large and small gulls are generally very manoeu-
verable, and can react to wind turbines with appro-
priate evasive manoeuvres (GARTHE & HÜPPOP 

2004). This was also shown in the study by SKOV 

et al. (2018), which examined not only the flight al-
titude but also the immediate, small-scale and 
large-scale avoidance behaviour of the species 
under consideration. The investigations using ra-
dar and thermal imaging cameras also revealed 
low nocturnal activity, which means that there is 
only a low risk of collision for the species in ques-
tion at night. 

The terns listed in Annex I of the V-RL are ex-
tremely agile flyers and prefer low flying altitudes 
(GARTHE & HÜPPOP 2004). Only low collision 
risks can therefore generally be assumed for 
these species. 

For species susceptible to disturbance, it can be 
assumed that wind farm areas will be avoided 
during the operating phase of the wind farms to 
a species-specific and area-specific extent. 

Red-throated divers and black-throated divers 
show very pronounced avoidance behaviour to-
wards offshore wind farms. Current results from 
the wind farm projects in the EN5 area show sig-
nificant mean avoidance distances of at least 10 
km (BIOCONSULT SH 2017, BIOCONSULT SH 

2018, BIOCONSULT SH 2019, BIOCONSULT SH 

2020) and approx. 15 km (IFAÖ 2018) from the 
wind farm projects in the EN5 area. Effects on 
the distribution of divers up to a distance of 
10 km from the wind farm could be demonstrated 
for the wind farm projects in the EN4 area (IBL 

UMWELTPLANUNG et al. 2017a, IBL UMWELTPLA-

NUNG et al. 2018, IBL UMWELTPLANUNG et al. 
2019). Effects up to 2 - 4 km were determined for 
the EN1 to EN3 areas (IFAÖ et al. 2017). In a 
current study conducted by the FTZ on behalf of 
the BSH and the BfN, which took into account 
data from wind farm monitoring in the EEZ as 
well as research data and data from Natura 2000 
monitoring, a statistically significant decrease in 
the abundance of divers up to 10 km from the 
periphery of a wind farm was determined for all 

built-up areas in the EEZ  
(GARTHE et al. 2018). This was also the result of 
a study commissioned by the BWO, which used 
a modified data basis and other statistical analy-
sis methods compared to the FTZ study (BIO-

CONSULT SH et al. 2020). The DIVER research 
project used an independent method to deter-
mine avoidance effects with the telemetry of di-
vers in the German EEZ, in addition to the usual 
digital aircraft-based recording of sea birds and 
resting birds. The telemetric investigations of the 
DIVER research project also show significant 
avoidance effects up to a distance class of 10 - 
15 km for wind farms in the EN4 and EN5 areas 
(BURGER et al. 2018). The large-scale digital aer-
ial surveys carried out west of Sylt as part of the 
HELBIRD research project showed statistically 
significant avoidance effects up to a distance of 
16.5 km from a wind farm, with the biggest in-
crease in diver density was found within 10 km 
of the wind farm (MENDEL et al. 2019). With all of 
the above-mentioned parameters, it should be 
noted that these distances do not represent total 
avoidance, but partial avoidance with increasing 
diver densities up to the relevant distances from 
a wind farm. One thing that all of the studies 
have in common is the observation that divers 
avoid the actual wind farm area (footprint). 

In order to quantify the loss of habitat, early de-
cisions concerning individual approval proce-
dures were based on a scaring distance of 2 km 
(defined as complete avoidance of the wind farm 
area including a 2 km buffer zone) for divers. The 
assumption of a habitat loss of 2 km was based 
on data from the monitoring of the Danish wind 
farm "Horns Rev" (PETERSEN et al. 2006). The 
current study by GARTHE et al. (2018) shows the 
distance more than doubling to an average of 5.5 
km. This scaring distance, which is also known 
as calculated total habitat loss, is based on the 
purely statistical assumption that there are no di-
vers within 5.5 km of an offshore wind farm. The 
study commissioned by the BWO showed a cal-
culated total habitat loss ('theoretical habitat 
loss') of 5 km for wind farm projects in the entire 
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study area under consideration and therefore 
provided a comparable result. In the individual 
consideration of a northern and a southern sub-
area, a calculated total habitat loss of 2 km in the 
southern sub-area indicated that there were re-
gional differences. However, for wind farm pro-
jects in the northern sub-area, which includes the 
main concentration area, the calculated overall 
value of 5 km was confirmed (BIOCONSULT SH et 
al. 2020). 

All available results from research and monitor-
ing show unanimously that the avoidance behav-
iour of divers towards wind farms is much more 
pronounced than was previously assumed. 

For other species such as gannets, razorbills, lit-
tle gulls and fulmars, findings are available re-
garding small-scale or partial avoidance behav-
iour towards wind farms (e.g. DIERSCHKE et al. 
2016, SKOV et al. 2018, IFAÖ et al. 2017, IBL UM-

WELTPLANUNG et al. 2017a, IBL UMWELTPLA-

NUNG et al. 2018). 

For the Common Guillemot, which is widespread 
in the German North Sea, previous findings 
indicate that reactions to offshore wind farms 
depend on a number of factors. DIERSCHKE et al. 
(2016) compiled findings on the behaviour of 
seabirds from 20 European wind farms. From the 
studies that were taken into consideration, it was 
found that Common Guillemots appear to react 
differently depending on the location of an 
offshore wind farm. In the wind farms that were 
examined, complete avoidance of the OWP 
area, partial avoidance behaviour into adjacent 
areas or no avoidance behaviour at all was 
observed (DIERSCHKE et al. 2016), differences 
that the authors attribute to the availability of 
food at the respective site. MENDEL et al. (2018) 
add a seasonal aspect to the avoidance behav-
iour of guillemots. Using digital flight transect 
studies in the area north of Helgoland, the au-
thors found differences in the avoidance behav-
iour before and during the breeding season. In 
spring, for example, a significant reduction in 
density up to 9 km from the wind farm projects 

north of Helgoland was observed, while no effect 
radius was found during the breeding season. 
MENDEL et al. (2018) relate these differences to 
the reduced action radius and the attachment to 
the breeding colony on Helgoland during the 
breeding season. In spring, however, Common 
Guillemots are independent of a specific action 
radius and generally have a more westerly ori-
ented distribution (MENDEL et al. 2018). In a re-
cent study, PESCHKO et al. (2020) confirm the 
breeding season behaviour observed by MEN-

DEL et al. (2018) using tagged Guillemots in the 
same study area. From the monitoring of wind 
farm projects in the German EEZ, there are cur-
rently indications of partial avoidance effects up 
to 6 km in the EN8 area (IBL et al. 2018). How-
ever, these results take into account studies from 
a complete annual cycle and are not seasonally 
broken down. Scientific findings on seasonal and 
site-related avoidance behaviour during the high 
season of winter and autumn are not currently 
available. 

It is also expected that fish stocks will recover 
during the operational phase by means of a reg-
ular ban on fishing within the wind farms accom-
panied by a ban on vessels. In addition to the 
introduction of hard substrate, this could there-
fore increase the range of fish species present 
and provide an attractive food supply for foraging 
seabirds. 

If the ROP is not carried out, there would be less 
spatially coordinated planning of wind farm pro-
jects. This would probably increase land use, 
which in turn could have an effect on disturb-
ance-sensitive species. Furthermore, the ROP is 
based on planning principles which provide for 
the spatial and temporal coordination of con-
struction projects in order to be able to reduce 
temporary factors affecting seabirds and resting 
birds, such as construction-related additional 
shipping traffic. 

Even if similar factors would basically have an 
effect on the protection of seabirds and resting 
birds whether or not the ROP is carried out, the 
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protection of seabirds and resting birds would be 
more difficult to ensure in the absence of plan-
ning principles and their coordinating specifica-
tions.  

3.2.7 Migratory birds  

Construction-related: The main effects during 
the construction phase are light emissions and 
visual disturbance. These can have different, 
species-specific scaring and barrier effects on 
migrating birds. However, lighting for construc-
tion equipment can also have the effect of at-
tracting migrating birds and increase the risk of 
collision. 

Installation and operation-related: The potential 
impact of offshore wind farms during the opera-
tional phase may be that they represent a barrier 
to migrating birds or a risk of collision. Flying 
around or other disturbances to flight behaviour 
can lead to higher energy consumption, which 
can affect the birds' fitness and consequently 
their survival rate or breeding success. Bird 
strike events may occur on vertical structures 
(such as rotors and supporting structures of wind 
turbines, substations and converter platforms). 
Poor weather conditions - especially at night and 
in strong winds - and high levels of migration in-
crease the risk of bird strikes. There are also 
possible glare or attracting effects caused by the 
safety lighting of the installations, which can lead 
to birds becoming disoriented. Furthermore, the 
manoeuvrability of birds caught in wake currents 
and air turbulence at the rotors could be im-
paired. For the factors mentioned above, how-
ever, as with the scaring and barrier effects, it 
must be assumed that sensitivities and risks vary 
from species to species. 

In general, a threat to bird migration does not al-
ready exist if there is an abstract danger that in-
dividual birds may be harmed when passing 
through an offshore wind farm. A threat to bird 
migration only exists if there is sufficient evi-
dence to justify the prediction that the number of 
potentially affected birds is such that, taking into 

account their respective population sizes, it can 
be assumed with sufficient probability that indi-
vidual or several different populations will be sig-
nificantly impaired. The biogeographic popula-
tion of the migratory bird species in question is 
the reference point for the quantitative assess-
ment. 

It has been agreed that according to the current 
legal situation, individual losses of individuals 
during bird migration must be accepted. In par-
ticular, it must be taken into consideration that 
bird migration in itself involves many dangers, 
and subjects populations to a harsh selection 
process. The mortality rate can be around 60-
80% for small birds, while the natural mortality 
rate is lower for bigger species. Also, different 
species have different reproduction rates, mean-
ing that the loss of individuals may be of differing 
importance for each species. 

Due to a lack of sufficient knowledge, it has not 
yet been possible to determine a generally valid 
acceptance threshold. 

For the assessment of a possible collision risk 
for migratory birds with wind turbines at sea, the 
relevant height parameters of the turbines are an 
important key figure. Bandwidths for the height 
parameters of currently installed or potential tur-
bine types were included the ROP-E in accord-
ance with the latest technical developments in 
wind energy installations (cf. Chapter 4.2). On 
the one hand wind farm projects which are al-
ready operation are taken into consideration, 
plus the ones that will go into operation in zones 
1 and 2 within the scope of the transitional sys-
tem and the initial years of commissioning of the 
central system. Another range of turbines repre-
sents systems which could potentially be in-
stalled in future wind farm projects in zones 3 to 
5. For wind farm projects which have already 
been realised or future wind farm projects in 
zones 1 and 2, information or assumptions are 
available for 5 to 12 MW turbines which have a 
hub height of 100 to 160 m and, based on rotor 
diameters of 140 m to 220 m, a total height of 
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170 m to 270 m. For wind farm projects in zones  
3 to 5, assumptions are made for 12 to 20 MW 
turbines which have a hub height of 160 to 200 
m and, based on rotor diameters of 220 m to 300 
m, a total height of 270 m to 350 m. This means 
that the lower rotor-free area from the water sur-
face to the lower blade tip would be between 30 
m to 50 m for wind farms in zones 1 and 2 and 
between 30 m to 50 m for wind farms in zones 3 
to 5. 

Elevation profiles obtained from migration plan 
observations in areas EN1 to EN3 show a strong 
concentration at elevation areas up to 20 m and 
therefore below the rotor area of the turbines 
shown above. Whereas 85% of the birds ob-
served migrated within this height range in 
spring, this figure was almost three-quarters in 
autumn (AVITEC RESEARCH 2017). In the EN5 
area, the visible daytime migration occurred 
mainly (92 %) at flight altitudes of below 20 m. 
Overall, the proportion of flying movements in 
the potential risk area of the rotors (20 - 200 m) 
was 8.0 %. In the case of divers, geese and 
songbirds, more than one third of the individuals 
were registered in the potential risk area of the 
rotors (BIOCONSULT SH 2017). 

Previous investigations of bird migration using 
vertical radar in the North Sea EEZ have shown 
that the height distribution depends on the time 
of day. During the day, bird migration in spring 
was concentrated in lower altitudes, since more 
than half of all radar echoes recorded during 
daylight were at altitudes of up to 300 m. 
Whereas the number of bird echoes recorded 
during the day continuously decreased as the al-
titude increased, a bimodal distribution pattern 
was observed in the recorded bird movements in 
darkness. On the one hand, the majority of night 
flying took place at the lowest altitudes of up to 
100 m (35,018 flight movements; 13.2%) and on 
the other hand the highest altitudes between 
900-1,000 m (30,295 flight movements; 11.4%). 
About one third of the echoes were recorded at 
altitudes of up to 300 m, above 300 m to 700 m 

and above 700 m to 1,000 m (AVITEC RESEARCH 

2017). However, corresponding to the conditions 
in the spring, night-time bird migration was also 
recorded in the autumn with height profiles that 
deviated from the basic pattern. During the in-
tense bird migration night of 25/26 October, the 
majority of flying took place at the altitude range 
above 900 m to 1,000 m, which suggests that 
bird migration was underestimated during this 
night and a considerable (but unknown) propor-
tion of migrating birds flew over the area covered 
by radar measurements. Even during the very in-
tense bird migration night of 09./10.11., there 
was a relatively strong upwards shift in bird mi-
gration. Avitec Research (2017) therefore as-
sumes that its vertical radar system, with its data 
basis up to 1,000 m altitude, registers at least 2/3 
of all bird migration on average. In individual 
cases, depending on the vertical wind profile, the 
recorded proportion can be significantly higher 
during intense bird migration. On the other hand, 
more than half of all migratory birds will also be 
missed on nights with an altitude distribution that 
only slowly decreases or even increases with the 
altitude. However, this is usually only the case 
on a small number of nights. 

Migrating birds generally fly higher in good 
weather than they do in bad weather. The major-
ity of birds also usually start their migration in 
good weather, and are able to choose their de-
parture conditions so that they are likely to reach 
their destination in the best possible weather. In 
the clear weather conditions preferred by birds 
for their migration, the probability of collision with 
WTGs is therefore low, as most birds will fly 
above the range of the rotor blades and the tur-
bines will be clearly visible. On the other hand, 
unexpected fog and rain, which lead to poor vis-
ibility and low flight altitudes, represent a poten-
tial risk situation. The coincidence of bad 
weather conditions and so-called mass migra-
tion events is particularly problematic. According 
to information from various environmental im-
pact studies, mass migration events in which 
birds of different species fly over the North Sea 



Anticipated development if the plan is not implemented 71 

 

simultaneously occur about 5 to 10 times per 
year. An analysis of all existing bird migration 
studies from the mandatory monitoring of off-
shore wind farms in the North Sea and Baltic Sea 
EEZ (observation period 2008 - 2016) confirms 
that particularly intensive bird migration coin-
cides with extremely bad weather conditions for 
less than 1% of the migration periods (WELCKER 

2019b). 

As well as the risk of bird strikes, another risk for 
migrating birds may be that the presence of wind 
turbines could divert the migration route and 
therefore extend it. However, this does not affect 
bird migration in its entirety, since much of the 
migration takes place at altitudes that are be-
yond the influence of wind turbines. Many song-
birds migrate at altitudes between 1,000 and 
2,000 m. Waders are also known to migrate at 
very high altitudes (JELLMANN 1989). However, 
significant numbers migrate at altitudes of <200 
m and are therefore within the sphere of influ-
ence of wind turbines. Many of the species which 
migrate at low altitudes belong to the group of 
waterfowl and seabirds, which are able to land 
on the water to rest and possibly eat. Any de-
tours will therefore have little impact on species 
such as these. Migrating land birds that are not 
capable of landing on water may have problems. 
It should be kept in mind that migratory birds are 
capable of impressive non-stop flights, particu-
larly when species that do not land on water are 
migrating across seas. For example, the non-
stop flight performance of many species, includ-
ing small birds, is more than 1,000 km (TULP et 
al. 1994). It is therefore unlikely that the addi-
tional energy requirement that may be required 
would jeopardize bird migration if a diversion 
was necessary in the North Sea EEZ, provided 
that no continuous barriers are created in the 
main direction of migration. 

If the ROP is not carried out, there would be less 
geographically coordinated planning of wind 
farm projects. This would probably increase land 
consumption. Furthermore, the ROP-E is based 

on planning principles which provide for geo-
graphical and temporal coordination of construc-
tion projects. 

Although similar factors would basically affect 
migratory birds regardless of whether the ROP is 
carried out, the protection of migratory birds 
would be more difficult to ensure in the absence 
of planning principles and their coordinating re-
quirements. 

3.2.8 Bats and bat migration  

No reliable information is currently available 
about possible migration corridors and migration 
behaviour of bats over the North Sea. In general, 
the following effects of the use of offshore wind 
energy can affect bats: 

Construction-related: The construction work dur-
ing the construction of WTGs involves an in-
creased volume of shipping. The lighting of the 
ships and the construction site can have an at-
tracting effect on bats migrating across the sea. 
There would then be a risk of collision with the 
ships and the construction site. 

Plant and operation-related: During the opera-
tional phase, the lighting of the installations may 
cause attracting effects that could lead to colli-
sions. 

The same effects may occur on bats regardless 
of whether or not the plan is implemented. 

3.2.9 Air  

The construction and operation of the wind tur-
bines and platforms and the laying of undersea 
cable systems will increase the amount of ship-
ping traffic. However, there are no measurable 
effects on air quality. The air to be protected will 
therefore develop in the same way regardless of 
whether or not the plan is implemented. 

3.2.10 Climate  

Negative impacts on the climate from offshore 
wind energy are not expected, since there are no 
measurable climate-related emissions during 
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construction or operation. The CO2 reductions 
associated with the development of offshore 
wind energy (cf. Chapter 1.8) are expected to 
have positive effects on the climate in the long 
term. 

 

 

3.2.11 Landscape  

The implementation of offshore wind farms has 
an impact on the landscape, since it is changed 
by the construction of vertical structures. The 
plants must also be illuminated at night or in poor 
visibility conditions for safety reasons. This can 
also lead to visual impairments of the landscape. 
The construction of platforms can also lead to 
visual changes in the landscape. The extent to 
which the landscape is impaired by offshore in-
stallations depends on the respective visibility 
conditions to a considerable extent, but also on 
subjective perceptions and the basic attitude of 
the observer towards offshore wind energy. The 
vertical structures, which are untypical for the 
usual picture of a marine landscape, can be per-
ceived as interfering in some cases, but also as 
technically interesting in others. In any case they 
change the landscape and modify the character 
of the area. The actual visibility of the offshore 
wind farms is determined by the distance thereof 
from the coast or islands, the size of the wind 
farm in terms of area, the height of the wind tur-
bines, the visibility range based on the specific 
weather conditions, the height of the observer's 
location (e.g. beach, viewing platform, light-
house) and the performance of the human eye. 
Due to the considerable distance (more than 30 
km) between the WTGs and platforms which are 
planned and have already been installed and the 
coast, the turbines will only be visible from land 
to a very limited extent and only in good visibility 
conditions. This also applies to night-time safety 
lighting. 

To minimise visibility, a glare-free and low-reflec-
tion coating is a standard requirement for the ap-
proval of individual projects. It must also be 
taken into consideration that the platforms are al-
ways in close proximity to the offshore wind 
farms, so that the change in the landscape ap-
pearance is only slightly increased by these indi-
vidual structures in the immediate vicinity of the 
offshore wind farms. 

Overall, the impairment of the landscape by off-
shore installations from the coast can be classi-
fied as quite low. 

The development of the landscape if the ROP is 
not carried out is not expected to differ signifi-
cantly from the development if the ROP is carried 
out. However, it should be noted that the re-
quired land requirements can be minimized by 
the provisions of the ROP (and the land develop-
ment plan). The potential impacts on the land-
scape as a protected asset can therefore be re-
duced to a minimum by means of geographically 
coordinated, anticipatory and coordinated over-
all planning of the ROP and the FEP. Insufficient 
geographic coordination in the event of non-im-
plementation of the plan could lead to more frag-
mented wind farm areas, the use of more land 
and a slight increase in visibility from the coast. 

The undersea cable systems will not have nega-
tive impacts on the landscape during the operat-
ing phase due to being installed as undersea ca-
bles. 
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3.2.12 Cultural and other material assets  

The deep foundations of wind turbines result in dis-
turbances to the seabed due to construction, which 
can affect discovered and undiscovered cultural 
heritage. The cultural heritage is completely or par-
tially destroyed during excavation or pile-driving, or 
the context thereof is affected. Extensive second-
ary impacts on the protected assets of underwater 
cultural heritage from the construction vehicles can 
also be expected during construction work. 

The foundation can also be expected to obstruct 
flow and cause long-term formation of scour fun-
nels, especially on fine sandy seabeds, which 
means that cultural traces that remained undis-
covered during the construction work can freely 
erode. 

 

 Lines  

Lines within the meaning of the spatial develop-
ment plan include pipelines and undersea ca-
bles. Undersea cables include cross-border 
power lines and connecting lines for offshore 
wind farms as well as data cables. So-called un-
dersea wind farm-internal cables are not cov-
ered by this definition. Reference is made in this 
respect to specifications within the scope of the 
technical planning (FEP). 

The North Sea EEZs are crossed by pipelines 
which only cross the German continental shelf 
(so-called transit pipelines) and those which also 
go ashore on the German coast. The Norpipe, 
Eu-ropipe 1 and Europipe 2 pipelines transport 
gas from the Norwegian gas fields to Germany. 
These pipelines go ashore on the coast of Lower 
Saxony. Since 2009, a gas pipeline between the 
Danish Ravn oil field and the German production 
platform A6-A has been added in the Duck's Bill 
area. No further pipelines are currently planned. 

The reserved pipeline areas safeguard routes for 
existing and future pipelines and undersea ca-
bles. Current-carrying cables are the subject of 
specialist planning. 

Nine undersea cable systems are currently in op-
eration in the North Sea EEZ for connecting off-
shore wind farms. Five more systems are cur-
rently under construction. 

In the North Sea, grid connection systems are 
operated with direct and alternating current. The 
wind turbines produce alternating current, which 
is collected on the wind farm's own transformer 
platforms and transformed up to a voltage level of 
155 kV. The electricity is then transferred from the 
transformer platform via an AC cable (alternating 
current) to the transmission system operator's con-
verter platform. Alternatively, in the future the wind 
turbines will have a direct connection to the con-
verter platform by means of a 66 kV undersea ca-
ble system. The 66 kV direct connection was de-
fined as a standard connection concept in the FEP 
2019. 

In comparison, the DC transmission technology 
is more area-efficient due to the significantly 
higher transmission capacity compared to AC 
technology, combined with fewer environmental 
impacts caused by cable laying. 

Three transnational power cables, NorNed, 
Nord.Link and COBRAcable, are currently also 
operating in the North Sea EEZ. Large numbers 
of transnational data cables - usually fibre optic 
cables for telecommunications - cross the Ger-
man North Sea. There are also a number of ca-
bles in the seabed which have been taken out of 
service and were not removed after being aban-
doned. 

Pipelines have different impacts on the marine 
environment. Pipelines primarily affect the pro-
tected resources of soil, benthos and fish, where 
the potential effects of introducing hard sub-
strate, turbidity plumes and, for live cables, op-
erational heat emissions and possibly magnetic 
fields are evaluated. 

In order to evaluate the specifications for pipe-
lines, the following possible impacts are exam-
ined: 
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Table 17: Potential impacts of pipelines on the marine environment (t = temporary).  

 

3.3.1 Floor/ Area  

Pipelines 

The formation of a turbidity plume near the sea-
bed and minor changes to the morphology and 
sedimentary composition are likely during laying 
in the seabed. The resuspended sediments are 
transported and deposited by different distances 
in the vicinity of the pipeline depending on the 
grain size: The distances are significantly less 
than those determined for the sedimentation of 
turbidity plumes during the course of sand and 
gravel extraction. The concentrations of resus-
pended particulate material are of a comparable 
order of magnitude to those found in natural re-
suspensions of sediments caused by storms. 

The formation of undercuts ("freespans") can 
lead to a change in the sedimentary composition 
or grain composition. However, this is geograph-
ically limited. Depending on the type of sand and 
the geological structure of the subsoil, these un-
dercuts may stabilise or only be temporary. In 
the case of sand deficits, the substrate may 
change, e.g. due to the temporary presence of 
till, clay or the like on the seabed. 

To protect the pipeline from external corrosion, 
sacrificial anodes made from zinc and aluminium 
are attached at regular intervals, small quantities 

of which are dissolved and released into the wa-
ter column. Because they are very diluted, only 
trace concentrations thereof are present; these 
are adsorbed by sinking or resuspended sedi-
ment particles in the water, and settle on the sea-
bed. 

Undersea cables 

When undersea cables are being laid, changes 
to the soil morphology and the original sediment 
structure generally occur in the route area as 
a result of the cable laying. However the seabed 
along the affected routes can regenerate be-
cause of the natural sediment dynamics in the 
North Sea. 

In addition to the formation of a ground-level tur-
bidity plume, the re-suspension of sediment-
bound pollutants and increased pollutant intro-
duction by construction site traffic can occur. 

Magnetic effects during the operation of current-
carrying cables can be neglected or ruled out be-
cause the magnetic fields in alternating current 
cables (three-wire three-phase cables) and bipo-
lar direct current cables almost cancel each 
other out. Depending on the duration and 
strength of the wind speed, energy is lost during 
the transfer of power to the land-based grid, 
which leads to heating of the sediment around 
the cable. In accordance with the state of the art, 
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no oil-insulated cables are used. Lead cannot 
escape through the insulation. 

Operation-related Both direct current and three-
phase undersea cable systems heat up the sur-
rounding sediment radially around the cable sys-
tems. The heat emission results from the thermal 
losses of the cable system during power trans-
mission. 

These energy losses depend on a number of fac-
tors. The following output parameters have a sig-
nificant influence: 

• Transmission technology: Basically, greater 
heat emission due to thermal losses can be 
assumed with three-phase submarine cable 
systems than with direct current submarine 
cable systems with the same transmission 
capacity (OSPAR Commission 2010). 

• Ambient temperature in the vicinity of the ca-
ble systems: Depending on the water depth 
and the time of year, fluctuation of the natu-
ral sediment temperature can be assumed, 
which influences heat dissipation. 

• Thermal resistance of the sediment: 
Mainly water-saturated sands occur in the 
EEZ, for whose specific thermal resistance 
a size range of 0.4 to 0.7 KmW-1 is valid, 
taking into account various sources 
(Smolczyk 2001, Bartnikas & Srivastava 
1999, VDI 1991, Barnes 1977). According to 
this, more efficient heat removal can be as-
sumed for water-saturated coarse sands 
than for finer-grained sands. 

The depth at which the cable systems are laid is 
also decisive for temperature development in the 
sediment layer close to the surface. According to 
the current state of knowledge, no significant ef-
fects from cable-induced sediment heating can 

                                                
10 "The so-called 2 C criterion represents a precautionary 

value which, according to the BfN, ensures with sufficient 
probability on the basis of the current state of knowledge 
that significant negative impacts of cable heating on na-
ture or the benthic biocoenosis will be avoided. 

be expected if a sufficient installation depth is 
maintained and if state-of-the-art cable configu-
rations are used. Various calculations relating to 
sediment heating caused by the operation of un-
dersea cable systems were presented within the 
scope of environmental technical papers on the 
subject of the current-carrying cable systems of 
offshore wind farms. According to the applicant, 
the cable-induced sediment heating in the "Bor-
Win 3 and BorWin gamma" project will amount 
to approx. 1.3 K at a sediment depth of 20 cm for 
the direct current cables, provided that the ca-
bles are jetted in at least 1.50 m deep as speci-
fied in the FEP (PRYSMIAN, 2016). Temperature 
measurements on a wind farm-internal three-
phase cable system at the Danish offshore wind 
farm "Nysted" revealed sediment heating of max. 
1.4 K directly above the cable (transmission 
power of 166 MW) 20 cm below the seabed 
(MEISSNER et al. 2007). The intensive water 
movement near the bottom of the North Sea also 
leads to the rapid removal of local heat. 

Taking the above-mentioned results and predic-
tions into consideration, it can be assumed that 
at a laying depth of at least 1.50 m, compliance 
with the so-called "2 K criterion"10 can be as-
sumed, which has established itself as a precau-
tionary value in current official approval practice. 
In order to ensure compliance with the "2 K cri-
terion", i.e. a maximum temperature increase of 
2 degrees at 20 cm below the surface of the sea 
bed, an appropriate principle for sediment warm-
ing has already been included in the BFO-N and 
continued in the FEP  
(cf. e.g. planning principles 5.3.2.9, 5.4.2.9, 
5.5.2.13 BFO-N and planning principle 4.4.4.8). 

This principle defines the compliance with the 2 
K criterion in order to reduce potential adverse 

(http://www.stromeffizienz.de/page/fileadmin/off-
shore/documents/StAOWind_Work-
shops/Kabel_in_Schutzgebieten/Kabel_in_Schutzge-
bieten_Vortrag_Merck.pdf) 
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effects on the marine environment from cable-in-
duced sediment warming as far as possible. If 
the 2C criterion is adhered to in accordance with 
the planning principle, as things stand it can be 
assumed that no significant impacts, such as 
structural and functional changes, can be ex-
pected from cable-induced sediment heating on 
the seabed as a protected resource. Due to the 
low proportion of organic material in the sedi-
ment, no significant release of pollutants is ex-
pected from sediment heating. 

The above-mentioned impacts on the soil as a 
protected resource occur independently of the 
stipulations of the ROP. If the plan is not imple-
mented, however, geographically less coordi-
nated planning of the pipe systems would have 
to be expected. This would result in an increased 
number of line crossings or crossing structures, 
which would require the introduction of hard sub-
strate.  

Since the provisions of the plan are aimed at 
minimising the use of the seabed/ sensitive ar-
eas due to the predominant location outside of 
sensitive areas and the reduction of pipeline 
routes, it is likely to be more difficult to ensure 
soil protection if the plan is not implemented than 
if the plan is implemented. 

3.3.2 Benthos and biotope types  

With regard to benthos and biotopes, the com-
ments in Chapter 3.2.3 apply analogously. If the 
plan is not implemented, pipeline planning that is 
less geographically coordinated would have to 
be expected. The pipelines mainly run outside 
sensitive protected areas. An increased number 
of line crossings or crossing structures would 
also have to be expected, which would also re-
quire the introduction of hard substrate. Here, 
too, the habitat structures would change on a 
small scale, which in turn could lead to a shift or 
change in the species spectrum of the benthos. 

Since the provisions of the plan are aimed at 
minimising the use of the seabed/ sensitive ar-

eas due to the predominant location outside sen-
sitive areas and the reduction of pipeline routes, 
the protection of benthos and biotopes would 
probably be more difficult to ensure than if the 
plan were not implemented. 

3.3.3 Fish  

Pipelines 

The fish population may be temporarily disturbed 
by noise and vibration due to the use of both 
ships and cranes and due to the installation of 
pipeline systems (see also Chapter 3.2.4) during 
the construction phase of pipelines. Construc-
tion-related turbidity plumes may also occur 
near the sea bed, and local sediment shifts may 
take place which may damage fish, especially 
spawn and larvae. The ecological effects of the 
turbidity plumes on the fish are described in de-
tail in Section 3.4.3. The effects on fish in areas 
with sediment redistribution are short-term and 
geographically limited. 

Undersea cables 

Construction-related impairments of the fish 
fauna by underwater cables and pipelines are to 
be expected via noise emissions and turbidity 
plumes. Detailed information is provided in Sec-
tions 3.2.4 and 3.4.3. 

The rock fills in the vicinity of the planned pipe-
line crossings are expected to cause a local 
change in the fish community. A change in the 
fish community can lead to a change in the dom-
inance relationships and the food network. How-
ever, these effects are to be regarded as minor 
due to the small-scale nature of the planned ca-
ble crossings. 

With regard to the possible operational impacts 
of underwater cable systems of OWPs, such as 
sediment heating and electromagnetic fields, 
no significant effects on the fish population are 
expected either. Experience shows that sedi-
ment heating in the immediate vicinity of the ca-
bles will not exceed the precautionary value of 
2K at a sediment depth of 20 cm. Direct electric 
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fields do not occur with the planned type of cable 
due to the shielding. Induced magnetic fields of 
the individual conductors largely cancel each 
other out in the planned bundled installation with 
one outgoing conductor and one return conduc-
tor, and are significantly less than the strength of 
the Earth’s natural magnetic field. According to 
the TdV, the magnetic field generated during op-
eration of the Ostwind 2 cable system amounts 
to a maximum of 20 μT at the surface of the sea 
bed. In comparison, the natural geomagnetic 
field of the earth is 30 to 60 μT depending on the 
location. The field strength decreases rapidly as 
the distance from the cable increases. Particu-
larly diadromous species such as salmon and 
European eel could react sensitively to electro-
magnetic fields. However, various studies on the 
effects of electromagnetic fields on the Euro-
pean eel did not show clear results. In the Danish 
wind farm "Nysted" no behavioural changes of 
the eel could be recorded (BIO/CONSULT AS 

2004). However, both WESTERBERG AND LAGEN-

FELT (2008) and GILL AND BARTLETT (2010) rec-
orded short-term changes in their swimming ac-
tivity. Overall, the expected moderate and small-
scale changes in the magnetic field in the area 
of the cable make it unlikely that the migratory 
movements of marine fish will be blocked. How-
ever, magnetosensitive fish species could avoid 
the immediate vicinity of the cable. 

In the case of the three-wire three-current cables 
and bipolar direct current cables provided for in 
the German EEZ, magnetic effects during oper-
ation can be neglected or excluded, since the 
magnetic fields almost cancel each other out. No 
significant effects on sensitive fish species are 
therefore to be expected. 

3.3.4 Marine mammals  

Pipelines 

The laying, operation, maintenance and disman-
tling of pipelines in the sea can have an impact 
on marine mammals. The following should be 
mentioned: shipping traffic, noise emissions, 
sediment plumes and pollution. Effects on ma-
rine mammals can be ruled out with reasonable 
certainty during normal operation. During 
maintenance work, increased shipping traffic 
with noise emissions and pollution is possible. 

Construction-related: During the laying of pipe-
lines, temporary noise interference and sedi-
ment cloudiness plumes occur. The intensity and 
duration of the sound emissions mainly depend 
on the laying method. On the whole, however, 
disturbances for marine mammals caused by 
pipe-laying operations are small-scale, local and 
short-lived. 

The effects due to changes in sediment structure 
and damage to benthos during laying are negligi-
ble for marine mammals in any case. These 
changes take place on a small scale along the 
pipeline. Effects caused by long-term changes to 
the sediment structure and benthos are insignifi-
cant for marine mammals, since they mainly 
search for their prey organisms in the water col-
umn in widespread areas.  

Direct disturbance of marine mammals at individ-
ual level can occur during the laying and disman-
tling of pipelines. Effects from shipping traffic and 
particularly noise emissions during laying work 
are only expected to be regional and temporary. 
The formation of sediment plumes is largely ex-
pected to be local and temporary. Habitat loss 
for marine mammals at individual level could 
therefore only occur locally and for a limited pe-
riod of time. 

Operational: The pipelines laid on the seabed 
can have attracting effects on marine mammals, 
triggered by increased fish populations in the vi-
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cinity of the pipelines (these can in turn be at-
tracted by the colonisation of benthic organisms 
on the pipelines). 

During normal operation, pipelines do not have 
a significant impact on marine mammals. In the 
event of damage to the pipeline or inspection 
and maintenance work being carried out, re-
gional and temporary disruptions due to shipping 
traffic with noise emissions and pollutant leak-
age are possible. 

The effects of sediment and benthic changes are 
insignificant for marine mammals, since they 
mainly search for their prey organisms in the wa-
ter column in widespread areas. If the benthic 
species spectrum were to change along pipe-
lines laid on the sea floor, the change would pos-
sibly attract more fish. Increased fish occurrence 
could in turn attract marine mammals. 

During normal operation, the effects on the pop-
ulation level are not known. Due to the narrow, 
linear shape of pipelines, negative effects on the 
population level can be excluded with certainty. 

The non-implementation of the plan would not af-
fect the existing or described effects of pipelines 
on harbour porpoises, harbour seals and grey 
seals. 

Underwater cables 

Potential impacts during the laying and, in some 
cases, the dismantling of underwater cables for 
marine mammals are: shipping traffic, noise 
emissions and turbidity plumes. The potential 
operational effects on marine mammals from the 
generation of electric and magnetic fields in the 
immediate vicinity of underwater cables depend 
on the type of cable. 

Construction-related: The laying of cables 
causes temporary noise emissions that may 
cause disturbance to marine mammals. The du-
ration and intensity of the sound emissions vary 
depending on the installation method. However, 
the effects of noise emissions during installation 

are local and temporary. The intensity of the ef-
fects may vary between medium and high, de-
pending on the method of installation. This also 
applies to effects due to the formation of turbidity 
plumes. Changes to sediment structure and as-
sociated temporary changes in benthos have no 
effect on marine mammals, since they search for 
their prey in widespread areas in the water col-
umn. 

Operational: During operation, power cables can 
lead to heating of the surrounding sediments. 
However, this has no direct effect on highly mo-
bile animals such as marine mammals. 

On the whole, no significant effects are expected 
on marine mammals from cables used to dissi-
pate energy or by bundling cables in a shared 
cable route, either at individual or population 
level. 

The non-implementation of the plan would not af-
fect the existing or described effects of undersea 
cables on harbour porpoises, seals and grey 
seals. 

3.3.5 Seabirds and resting birds  

Pipelines 

Construction-related: When pipelines are laid, 
cloudy sediment plumes and local sediment and 
benthic changes occur temporarily. During the 
laying work, construction-related shipping traffic 
can lead to visual disturbance and can trigger 
scaring or avoidance reactions in the case of 
species that are sensitive to disturbance.  

Potential construction-related effects are only 
temporary and local for the duration and the im-
mediate proximity of the relocation. 

Operational: The effects of sediment and benthic 
changes are of little importance for seabirds and 
resting birds, since they mainly search for their 
prey organisms in the water column in wide-
spread areas. If the benthic species spectrum 
changes along pipelines laid on the seabed, the 
change would possibly attract more fish. In-
creased fish occurrence could in turn also attract 
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seabirds. During the operational phase, mainte-
nance-related shipping traffic can lead to visual 
disturbance and trigger temporary scaring or 
avoidance reactions in the case of species that 
are sensitive to disturbance. 

Submarine cable 

Construction-related: During the laying of sub-
marine cables, cloudy sediment plumes and lo-
cal sediment and benthic changes occur tempo-
rarily. During the laying work, construction-re-
lated shipping traffic can lead to visual disturb-
ance and trigger scaring or avoidance reactions 
in the case of species that are sensitive to dis-
turbance. 

Potential construction-related effects are only 
temporary and local for the duration and the im-
mediate proximity of the laying. 

Operational: Effects due to sediment and benthic 
changes are of little importance for seabirds and 
resting birds, since they mainly search for their 
prey organisms in the water column in wide-
spread areas. During the operational phase, 
maintenance-related shipping traffic can cause 
visual disturbance and trigger temporary scaring 
or avoidance reactions in the case of species 
that are sensitive to disturbance. 

Non-implementation of the plan 

Non-implementation of the plan would result in 
less geographically coordinated planning of lines 
and border corridors. The ROP is based on plan-
ning principles which provide for the geograph-
ical and temporal coordination of construction 
projects in order to minimise impacts on, among 
other things, the marine environment and there-
fore also sea birds and resting birds. 

Even if similar factors would basically have an 
effect on the protection of sea birds and resting 
birds during the implementation and the non-im-
plementation of the ROP, the protection of the 
marine environment and therefore of sea birds 

and resting birds would be more difficult to en-
sure in the absence of planning principles and 
their coordinating requirements. 

3.3.6 Migratory birds  

Pipelines 

The potential effects of pipelines on migratory 
birds are mainly limited to the construction 
phase. Illuminated construction vehicles can 
cause attracting effects, which can lead to colli-
sions. 

Underwater cables 

The potential effects of pipelines on migratory 
birds are mainly limited to the construction 
phase. Illuminated construction vehicles can 
cause attracting effects, which can lead to colli-
sions. 

The potential impact on bats is independent of 
the non-implementation or implementation of the 
plan. 

3.3.7 Bats and migrating bats  

The potential effects of pipelines on bats are 
mainly limited to the construction phase. Illumi-
nated construction vehicles can cause attracting 
effects, which can lead to collisions. 

The potential impact on bats is independent of 
the non-implementation or implementation of the 
plan. 

3.3.8 Air  

Pipelines 

The laying, maintenance and dismantling of 
pipelines involves shipping traffic. This in turn 
leads to pollutant emissions which can affect air 
quality. 

No significant adverse effects on air quality are 
expected. 
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Underwater cables 

The laying, maintenance and dismantling of un-
derwater cables involves shipping traffic. This in 
turn leads to pollutant emissions which can affect 
air quality. Significant adverse effects on air qua-
lity are not expected. 

3.3.9 Cultural and other material assets  

Construction-related effects of pipelines and un-
derwater cables on the underwater cultural her-
itage depend on the installation methods used. 
Both flushing and dredging operations can lead 
to the destruction of underwater cultural heritage 
on the seabed. As well as the direct effects of the 
installation methods that are used, indirect ef-
fects such as those caused by anchoring work or 
propeller wash must also be taken into consider-
ation. 

In the case of pipelines that are laid directly on 
the seabed and sink into the sediment over time, 
the direct impact can be regarded as low. Instal-
lation and operational impacts are not to be ex-
pected. 

 Raw material extraction  

Raw materials are extracted from the sea for 
both commercial purposes and also for coastal 
protection (particularly stone, gravel and sand 
extraction). Large areas have also already been 
covered by hydrocarbon exploration licenses, 
particularly in the North Sea. In the German EEZ, 
these are mainly natural gas deposits. The im-
portance thereof is particularly evident as far as 
the North Sea is concerned, where production at 
sea clearly exceeds that on land. 

The Federal Mining Act (BBergG) is the federal 
law for regulating mining law issues and in-
cludes, among other things, the exploration and 
extraction of raw materials. The purpose of the 
raw materials safeguarding clause in Section 48 
(1) sentence 2 BBergG is to apply non-mining 
regulations from other competent authorities in 
such a way that the exploration and extraction of 

raw materials is impaired as little as possible. 
Furthermore, §§ 48 ff. 48 et seq. of the BBergG 
also contains provisions for in favour of shipping, 
fisheries, the laying and operation of cables and 
pipelines and the marine environment which 
must be observed when exploring for or approv-
ing operating plans for operating in the area of 
the continental shelf. 

According to § 7 BBergG, permits grant the au-
thorised permit holder the exclusive right to 
search for mineral resources in a specific field. 
Pursuant to § 8 BBergG, permits particularly 
grant the exclusive right to extract a raw material. 
The refusal of a permit or authorisation is based 
on the existence of the reasons stated in § 11 or 
§ 12 BBergG. 

During implementation, the extraction of raw ma-
terials is regularly divided into different phases – 
the exploration, development, operation and af-
tercare phases. 

Exploration serves the purpose of searching for 
raw material deposits in accordance with § 4 
para. 1 BBergG. In the marine area it is regularly 
carried out by means of geophysical surveys, in-
cluding seismic surveys and exploration drilling. 
In the EEZ, the extraction of raw materials in-
cludes the extraction (loosening, release), pro-
cessing, storage and transport of raw materials. 

In accordance with the Federal Mining Act, min-
ing permits (permission, licence) must be ob-
tained for exploration in the area of the continen-
tal shelf. These grant the right to explore for 
and/or extract mineral resources in a specified 
field for a specified period. Additional permits in 
the form of operating plans are required for de-
velopment (extraction and exploration activities) 
(cf. Section 51 BBergG). For the establishment 
and management of an operation, main operat-
ing plans must be drawn up for a period not nor-
mally exceeding 2 years, which must be contin-
uously updated as required (Section 52 (1) sen-
tence 1 BBergG). 
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In the case of mining projects requiring an EIA 
Act, the preparation of a general operating plan 
is mandatory, and a planning approval proce-
dure must be carried out for its approval (§ 52 
(2a) BBergG). Framework operation plans are 
usually valid for a period of 10 to 30 years. 

Pursuant to § 57c BBergG in conjunction with the 
Ordinance on the Environmental Impact Assess-
ment of Mining Projects (UVP-V Bergbau), the 
construction and operation of production plat-
forms for the extraction of oil and gas in the area 
of the continental shelf require an EIA. The same 
applies to marine sand and gravel extraction on 
mining areas of more than 25 ha or in a desig-
nated nature reserve or Natura 2000 area. 

In the planning period from 2004 to 2009, mining 
permits for sand and gravel extraction in the Sylt 
outer reef area were available for the North Sea 
as follows: 

Authorisation field Weisse 
Bank  

until 
2039  

Authorisation field  BSK 1  until 
2033  

Authorisation field  OAM III  until 
2051  

 

In these areas, between 0.8 and 2.4 million 
tonnes of sand and gravel were mined each year 
from 1997 to 2006 using valid framework operat-
ing plans. 

Hydrocarbon exploration licences have been 
granted (NE3-0001-01, until the end of May 
2020;  

B 20 008/71, until the end of May 2021) in the 
south-western EEZ and in the western EEZ  
(NE3-0002-01, until the end of December 2021). 

For the extraction of natural gas in the "Duck's 
Bill" at the border with the Danish EEZ, a Ger-
man North Sea A6/B4 permit (until 2028) is avail-
able. At the time of planning, a production plat-
form was in operation there which ceased pro-
duction in the second half of 2020. 

Development of raw material extraction 

During the period from 2009 to 2019, no new 
permit or authorisation fields for sand and gravel 
extraction or hydrocarbons have been author-
ised in the German North Sea EEZ. 

For the German EEZ in the North Sea, a de-
crease in the area of hydrocarbon permit areas 
has been observed since the adoption of the 
2009 spatial development plans. 

All the fields of approval for hydrocarbons in the 
Duck's Bill have expired, with the exception of the 
German North Sea A6/B4 permit with the A6-A 
production platform. The permit for mining in the 
Weisse Bank field has expired (ruling of the 
Schleswig Higher Administrative Court, legally ef-
fective since 12 February 2019). Since 2009 
there has been no general operating plan for the 
BSK1 field. 

The following table shows the effects of raw ma-
terial extraction and potential impacts on the pro-
tected assets. 
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Table 18: Effects and potential impacts of raw material extraction  
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Raw materi-
als  
Sand  
and gravel 
mining/ Seis-
mic investiga-
tions 

Removal of 
substrates  

Habitat 
change 

x x           x x x           x   

Loss  
of habitat 
and land 

x x           x x x x         x   

Turbidity 
flags 

Impairment  x t                                 

Physiological 
effects  
and scaring 
effects 

  x t                               

Physical dis-
turbance 

Impact on 
the seabed 

x             x   x x             

Underwater 
sound during 
seismic sur-
veys 

Impairment / 
scaring effect 

  x t     x t                         

Potential temporary effects result from underwa-
ter noise during seismic investigations and tur-
bidity plumes during raw material extraction, and 
can lead to impairments and scaring effects. Po-
tential permanent effects due to substrate ex-
traction and physical disturbance result in habitat 
and area loss, habitat changes and seabed ex-
traction.  

3.4.1 Seabed/ Area  

Sand and gravel extraction 

In the North Sea EEZ, the extraction of gravel 
and sand is carried out over a large area with a 
suction trailer hopper dredger. For technical and 
navigational reasons, a suction trailer hopper 
dredger with a towing head which is usually 2 m 

wide passes over the extraction field several 
times until the maximum permissible extraction 
depth of 2 m is reached with an additional dredg-
ing tolerance of approx. half a metre. As a rule, 
approximately 2 to 4 m wide furrows with a max-
imum depth of 2.6 m are created, between which 
unaffected seabed remains. A residual thickness 
of the pumpable sediment must be maintained in 
order to preserve the original substrate for re-
population. 

Stone fields are excluded from extraction at 
a distance of 500 m. In case of selective sedi-
ment extraction, the gravel sands are sieved on 
board and the unused fraction (sand or gravel) is 
returned to the site. 
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During these sediment dredging operations, the 
seabed as a protected resource is affected in 
many ways: 

• Substrate removal and change of seabed 
topography 

• Change in hydrographic conditions 
• formation of turbidity plumes & sedimen-

tation of suspended material 
• Remobilisation of pollutants 

Substrate removal and alteration as well as al-
teration of the seabed topography: Due to the 
mining technique described above, the seabed 
is not evenly deepened by 2.6 m over the entire 
area, but a relief consisting of multiple crossing 
furrows and original seabed is created. This 
topographical and morphological change is ac-
companied by an influence on the seabed cur-
rent pattern. Basically, extensive extraction is in-
tended to ensure that the original substrate is re-
tained, provided that the sands, gravel sands 
and gravel that are suitable for extraction are of 
a sufficient thickness. Selective extraction 
("screening") results in a change to the sub-
strate; depending on the returned fraction, the 
original sediment type is refined or coarsened. 
Whereas the gravel fraction is locally stable and 
does not undergo any significant rearrangement, 
the returned sand is mobilised by the natural 
sediment dynamics. Due to the changed topog-
raphy, this results in a trapping effect of the fur-
rows in which relocated, generally finer-grained 
sand accumulates and permanently alters the 
substrate (BOYD et al., 2004; ZEILER et al., 2004). 

Formation of turbidity plumes and sedimentation 
of suspended material: Turbidity plumes occur at 
several points in the extraction process 
(HERRMANN and KRAUSE, 2000):  

• Due to the mechanical disturbance of the 
sediment in the seabed by the dredger head 

• The overflow water flowing back into the sea 
from the dredger 

• The dumping of unwanted sediment fractions 
(screening). 

The concentration of suspended material nor-
mally decreases very rapidly as the distance in-
creases (HERRMANN AND KRAUSE, 2000). How-
ever, increased turbidity is observed up to a dis-
tance of few hundred metres from the excavator, 
and in some cases can even be detected several 
kilometres away. The extent of the turbidity plume 
depends on the grain size and quantity of the re-
turned material as well as the flow and its direc-
tional stability. Depending on the grain size and 
water depth, sorting of the returned grain mixture 
takes place: the coarse particles are deposited 
first, most of which are covered by the finer parti-
cles. During the further course of the process, 
progressive sorting takes place as the finer sands 
are increasingly rearranged by the natural sedi-
ment dynamics; the coarser proportion of the 
sand remains in the vicinity of the return line and 
undergoes less rearrangement (ZEILER et al. 
2004, DIESING, 2003).  

Remobilisation of pollutants: The resuspension of 
sediment particles can lead to the release of 
chemical compounds such as nutrients and 
heavy metals. This potential pollutant introduction 
is negligible, since commercially used sands and 
gravels generally have a low content of organic 
and clayey components and therefore hardly any 
chemical interaction with the water column. The 
extraction activities are also temporally and geo-
graphically limited. At present, sand and gravel 
extraction takes place exclusively in extraction 
area OAMIII over a currently applied for extraction 
area of 17.5 km² (actual area requirement 5.3 
km²). With regard to the biotope of the species-
rich gravel, coarse sand and sediment beds oc-
curring in this area, monitoring has shown that the 
mining activities have not led to any fundamental 
change to the sediment structure or composition 
in the extraction area so far. The original sub-
strate in the area has been preserved, and the re-
sults show that this protected biotope is present 
in the same position within the extraction area 
(IFAÖ 2019). In the collateral clauses of the main 
operating plan OAM III (2019-2023), it was stipu-
lated that the reef types "Steinfeld/Blockfeld North 
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Sea" and "Marine erratic blocks" (radius 75 m) 
must be excluded from extraction and impairment 
by screening (reef types according to the Reef 
Mapping Instructions BFN, 2018). 

If this practice is adhered to, the current state of 
knowledge indicates that, given a constant level 
of extraction activity, no destruction or significant 
impairment of the species-rich gravel, coarse 
sand and sediment soils biotope in the marine 
area is to be expected. In order to ensure this 
even in the event of an increase in mining inten-
sity and before the approval of a subsequent 
main operating plan, the following must be 
demonstrated within the framework of appropri-
ate monitoring: 

• There are still a sufficient number of intact ar-
eas between the excavation tracks, so that 
the potential for re-colonisation with typical 
species-rich gravel, coarse sand and sedi-
ments is still demonstrably present, 

• The maximum permitted extraction depth is 
demonstrably not exceeded  

• The original substrate, in this case coarse 
sand and gravel for species-rich gravel, 
coarse sand and sediments, is demonstrably 
retained 

Since the occurrence of KGS soils in the SAR 
area is very variable on a small scale (see Figure 
15 b) verification using hydroacoustic methods 
within the scope of monitoring appears to be 
meaningful in order to obtain a detailed picture 
of the potential changes. 

Extraction of hydrocarbons 

In the German EEZ, the "A6-A" production plat-
form for the production of natural gas has been 
in operation since September 2000. The plat-
form is located at a water depth of 48 m. It is a 
six-legged, lattice-shaped steel construction with 
pile foundations (jacket construction).  

                                                
11 Plan-approval decision of the Oberbergamt for the Land 
of Schleswig-Holstein in Clausthal-Zellerfeld on the ap-
proval of the general operating plan for the construction and 
operation of a drilling and production platform in blocks 

According to the planning approval decision of 
the Clausthal-Zellerfeld Upper Mining Authority 
(now: LBEG - State Office for Mining, Energy 
and Geology) for the construction and operation 
of the A6-A drilling and production platform11, the 
following effects on the seabed protected re-
source are to be expected 

Construction-related: Effects can occur due to 
load-induced compaction and material changes 
in the sediments during the . During the introduc-
tion of cuttings/drilling fluid, temporary turbidity 
can occur.  

System-related: Effects may occur in the form of 
foundation-related compaction of the seabed, 
pollution caused by coatings and changes to the 
flow conditions via the platform.  

Operational: Corrosion coatings, sheathing  ma-
terials and sacrificial anodes used for corrosion 
protection may release harmful substances. The 
discharge of production water and waste water 
from the sewage treatment plant can have ef-
fects on the water and sediment.  

As a result of the extraction of natural gas depos-
its, long-term seabed subsidence of the order of 
several metres can also be expected, which has 
been described or predicted for Norwegian and 
Dutch oil and gas fields (FLUIT AND HULSCHER, 
2002; MES, 1990; SULAK AND DANIELSEN, 1989). 

As well as the current production in the KWN1 
area, there are also the permit fields NE3-0002-
01 at the border to the Dutch EEZ and fields 
NE3-0001-01 and B 20 008/71 north of the 
Borkum Reef Ground. Within the licence fields, 
new licences for gas production are expected to 
be issued in the future. By defining the KWN2-5 
reserved areas, areas for the construction of an 
infrastructure associated with the production 
area specified within the large-scale approval 
fields. This will allow, for example, better spatial 

A6/B4 in the German North Sea of 22 March 1999 - 21 - 
23/98 VI- W 60004 Bh. 29 - III - - 
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control of the locations of production platforms. 
Impacts on the seabed protected resource - as 
described above for the example of the A6-A 
production platform - can therefore be controlled 
and minimised. 

The current sand, gravel and hydrocarbon ex-
traction in the German North Sea is already tech-
nically secured by the competent authority. The 
effects described above would therefore still ex-
ist even if the plan were not implemented. How-
ever, the establishment of reserved areas will re-
sult in a greater geographical concentration of 
the use of raw material extraction and will be 
given greater importance in regional planning 
considerations in the future. The seabed pro-
tected resource is therefore more likely to be af-
fected in the reserved areas if the plan is imple-
mented than if it is not. 

3.4.2 Benthos and biotope types  

The following comments are limited to the effects 
of the uses on benthic communities. Since bio-
topes are the habitats of a regularly recurring 
community of species, impairments to biotopes 
have direct impacts on the biotic communities. 

Sand and gravel extraction 

A number of physical and chemical effects of 
sediment dredging (HERMANN and KRAUSE, 
2000) are possible, which are also relevant for 
the marine benthos: 

(a) Substrate removal and changes to soil topog-
raphy. The most serious ecological impact of 
sand and gravel extraction is the reduction of the 
infauna or epifauna. The aspects of settlement 
density and biomass of benthic organisms are 
normally more seriously affected than of the 
number of species. In Dutch studies by MOOR-

SEL AND WAARDENBURG (1990, 1991, at ICES 
WGEXT 1998), immediately after extraction, set-
tlement density was reduced by 70% and bio-
mass by 80%, whereas species numbers were 
reduced by only 30%. Depending on the intensity 

and duration of the change in environmental con-
ditions and sediment character, and the geo-
graphical distance for immigrant species, the re-
generation of benthic fauna can take periods of 
between one month and 15 years or more 
(HERRMANN and KRAUSE, 2000). Repopulation 
depends not only on physical factors such as wa-
ter depth, currents and swell as well as sedimen-
tological parameters, but also on the species 
composition. It is particularly important that the 
sediment character has not been changed by 
dredging. In general, the repopulation process 
can be divided into three phases (HERRMANN and 
KRAUSE, 2000): 

• Phase I: Rapid re-colonisation by species 
that were dominant even before extraction 
(predominantly opportunistic species); spe-
cies and individual numbers increase rapidly 
and may sometimes reach the initial level af-
ter a short time; however, the biomass re-
mains low 

• Phase II: The biomass remains significantly 
reduced over a longer period (several 
months to years). This may be due to the loss 
of older vintages of long-lived species (e.g. 
bivalve molluscs such as Mya arenaria, Ce-
rastoderma spp. and Macoma balthica) or to 
the fact that repopulation is hindered by the 
continued relocation of sediments disturbed 
by extraction. 

• Phase III: The biomass increases signifi-
cantly, and the cenoses regenerate com-
pletely. 

Very long-lasting changes in benthic commu-
nities are observed in mining areas where 
another sediment remains after dredging. 
The result is a permanent change in soil 
fauna, often towards soft soil communities 
(HYGUM, 1993, currently in HERRMANN and 
KRAUSE, 2000). In certain cases, there may 
also be a permanent change from soft bot-
tom to hard bottom with a corresponding 
change in fauna (HERRMANN and KRAUSE, 
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2000). According to ICES (2016), the repop-
ulation process is supported if the post-ex-
traction substrate has comparable properties 
to the pre-extraction substrate. 

Based on the benthic-ecological monitoring in 
2010, 2013 and 2018 of the "OAM III" gravel-
sand storage area in the vicinity of the "Sylt 
Outer Reef - Eastern German Bight" nature re-
serve (IFAÖ 2019), it was shown that if the pre-
vious extraction intensities within the extraction 
area are maintained, the original biotopes and 
particularly species-rich gravel, coarse sand and 
sediment beds will continue to occur in the same 
location. At present, there is no evidence that the 
previous extraction activities have led to a funda-
mental change in the sediment structure or com-
position in the extraction area. There are no sta-
tistically significant differences to the abundance 
and species composition of macrozoobenthos in 
the extraction and reference areas. As expected, 
only the total biomass in the extraction area is 
statistically significantly lower than in the refer-
ence area (IFAÖ 2019). On the whole, the inves-
tigations show that the original substrate has 
been preserved in the area and that regeneration 
capacity exists, particularly for species-rich 
gravel, coarse sand and sediments. A change to 
the geographical expansion of the species-rich 
gravel, coarse sand and sediments due to previ-
ous mining activities is not to be expected, since 
there has been no loss of coarse sand areas and 
character species. The temporary losses of ben-
thos in the extraction area will be compensated 
for within a relatively short period of time as a 
result of re-colonisation of the area with a com-
parable species community, so that no perma-
nent impairment of the extraction areas will be 
caused (IFAÖ 2019). 

In the incidental provisions of the main operating 
plan OAM III of 3 December 2019, it was also 
stipulated that a "Steinfeld/Blockfeld North Sea" 
defined by the Federal Agency for Nature Con-
servation (BfN, 2018) in accordance with the 

Reef Mapping Instructions (BfN, 2018) is ex-
cluded from extraction and that "marine boul-
ders" within a radius of 75 m are not affected. It 
was also determined that sufficient areas that 
have not yet been excavated remain between 
the excavation tracks so that the potential for re-
colonisation with typical species-rich gravel, 
coarse sand and sediments continues to exist 
and the original substrate is preserved. Appropri-
ate measures must also be taken for future main 
operating plans in the SKN1 and SKN2 areas. 

(b) changes to hydrographic conditions. 
Changes to soil topography can cause changes 
to hydrographic conditions and therefore also to 
water exchange and sediment transport. As a re-
sult of bathymetry changes, a local decrease in 
flow velocity may occur, leading to the deposition 
of fine sediments and local oxygen deficiency 
phenomena (NORDEN ANDERSEN et al., 1992). 
This may have consequences for seabed fauna. 
According to GOSSELCK et al. (1996), no effects 
on large-scale flow conditions are to be expected 
from sand and gravel mining, but small and 
mesoscale changes must be taken into consid-
eration. 

(c) turbidity plumes. Turbidity plumes can essen-
tially occur at three points in the extraction pro-
cess (HERRMANN and KRAUSE, 2000):  

• Due to mechanical disturbance of the sedi-
ment in the seabed by the dredger head 

• The overflow water flowing back into the sea 
from the dredger 

• The dumping of unwanted sediment fractions 
(screening). 

Although increased turbidity can be observed up 
to a few hundred metres away from the excava-
tor, and in some cases even several kilometres 
away, the concentration of suspended material 
usually decreases very quickly with distance 
(HERRMANN AND KRAUSE, 2000). A short-term 
occurrence of increased concentrations of sus-
pended material does not appear to be harmful 
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to adult bivalve molluscs. The growth of filtering 
bivalve molluscs can even be encouraged. How-
ever, the eggs and larvae of a species generally 
react more sensitively than the adults. 

Although the concentration of suspended parti-
cles can reach levels that are harmful to certain 
organisms, the impact on marine organisms 
must be regarded as relatively low, since such 
concentrations are limited in terms of duration 
and geography, and are rapidly reduced again 
by dilution and distribution effects (HERRMANN 

and KRAUSE, 2000). 

(d) Remobilisation of chemical substances. The 
resuspension of sediment particles can lead to 
the release of chemical compounds such as nu-
trients and heavy metals. The oxygen content 
may decrease when organic substances are 
brought into solution (HERRMANN and KRAUSE, 
2000). 

According to measurements during dredging in 
the Belt Sea, the concentration of inorganic ni-
trogen and phosphorus in the overflow water can 
be 3 to 100 times higher (HYGUM, 1993). With 
regard to nutrient levels, increases have been 
measured up to a distance of 180 m behind the 
dredger, with the highest concentrations rec-
orded within the first 50 m (HERRMANN and 
KRAUSE, 2000). An increase in heavy metal con-
centrations (manganese and copper) was de-
tected up to a distance of 12 m. 

The chemical effects are generally considered to 
be relatively low, as the commercially used 
sands and gravels generally have a low content 
of organic and clayey components and therefore 
show little chemical interaction with the water 
column. Furthermore, the mining activities are 
temporally and geographically limited. Waves 
and currents also cause rapid dilution of any in-
creases in the concentration of nutrients and pol-
lutants that may occur (ICES, 1992; ICES 
WGEXT, 1998). 

(e) sedimentation and sanding: The dispersion 
of sediment particles depends to a large extent 

on the fine particle content and the hydrographic 
situation (particularly swell, currents) 
(HERRMANN and KRAUSE, 2000). Drifting of sus-
pended particles has been demonstrated up to 
1,000 m from the dredging site in some cases. 
Most of the material, however, sediments at the 
extraction site or in the immediate vicinity 
thereof. Furthermore, studies by KENNY and 
REES (1996) showed that sediments that have 
been disturbed by dredging can remain more 
easily mobile for longer periods of time due to 
tides and waves. An extraction-induced increase 
in sediment mobility such as this can also lead to 
sedimentation phenomena and impair the devel-
opment of benthic organisms. 

The practice of "screening" (dumping of un-
wanted sediment fractions) can also lead to a 
change in the soil substrate towards mobile 
sandy areas. The effects of sediment fallout from 
the overflow of ships on the benthic communities 
of areas not directly affected by dredging can 
vary greatly. The following possibilities have 
been observed in previous studies (ICES 1992): 

• Initially, as in the dredging area, almost com-
plete death of the benthic fauna, but subse-
quent re-colonisation is faster. 

• The benthic fauna is damaged, but less se-
verely than in the extraction area, and sub-
sequent repopulation is faster. 

• The biodiversity and abundance are en-
hanced in the sedimentation area. 

• The impact is insignificant. 

The main risk of sedimentation is the burial of 
sessile benthic organisms such as bivalves and 
polychaetes. Crustaceans such as lobsters can 
also lose their habitat if the caves and crevices 
they inhabit are buried. Edible crabs, which are 
immobile during reproduction, are also at risk of 
burial and suffocation (ICES, 1992). 

In summary, the main effects of sand and gravel 
extraction on marine benthos are as follows: 

Direct effects: 
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• Temporary (short-term for opportunistic spe-
cies; medium-term for long-lived species), 
regional (small-scale) loss of individuals of 
the benthic infauna and epifauna due to sub-
strate removal. 

• Temporary (short-term), regional (small-
scale) damage to individuals, eggs and lar-
vae of benthic organisms due to turbidity 
plumes. 

• Temporary (short-term) and regional (small-
scale) impairment of benthic organisms due 
to the remobilisation of chemical substances. 

• Temporary (short-term) and regional (small-
scale) impairments of development, possibly 
also loss of individuals of benthic organisms 
due to sedimentation and overlying sand. 

Indirect effects: 

• Temporary (short-term) and regional (small-
scale) habitat loss for benthic organisms due 
to substrate removal if the sediment charac-
ter is not changed by dredging. 

• Permanent and regional (local) habitat loss 
due to possible changes in hydrographic 
conditions. 

• Temporary (short-term) and regional (small-
scale) impact on the food supply for benthic 
organisms by impairing primary production 
(phyto- and zooplankton) due to the remobi-
lisation of chemical substances. 

Extraction of hydrocarbons 

The conceivable impairments to benthic commu-
nities by offshore platforms for the production of 
natural gas can be divided into three areas. 
These include the construction- and plant-re-
lated and the operation-related effects. 

The majority of construction and plant-related ef-
fects can be found in Chapter 3.2.3 on offshore 
wind energy. 

By way of a summary, the main impacts of natu-
ral gas production on marine benthos are as fol-
lows: 

Direct effects: 

• Small-scale and short-term habitat loss for 
the duration of the installation of the founda-
tions due to sediment turbulence and turbid-
ity plumes. 

• Short-term and small-scale damage to indi-
viduals, eggs and larvae of benthic organ-
isms due to turbidity plumes 

• Short-term and small-scale impairment of 
benthic organisms due to possible remobili-
sation of chemical substances. 

• Small-scale and permanent habitat lost due 
to the pillars of the platform because of land 
use. 
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• Small-scale and permanent supply of artifi-
cial hard substrate due to the construction of 
the platform. 

• Small-scale and permanent changes to sed-
iment parameters due to the design of the 
platform. 

Indirect effects: 

Short-term and small-scale impact on the food 
supply for benthic organisms by impairing pri-
mary production (phyto- and zooplankton) due to 
possible remobilisation of chemical substances. 

3.4.3 Fish  

Sand and gravel extraction 

The extraction of sand and gravel in the North 
Sea can change habitats and mean a loss of 
habitat for the fish population. Substrate extrac-
tion also leads to turbidity plumes with conse-
quent sedimentation and resuspension of sedi-
ment particles, which can affect the fish popula-
tion. 

During the removal of substrates, the fish are 
usually scared away from their habitat. A loss of 
area depends on the geological condition of the 
removed material. A change to the sediment 
type after removal can make it difficult for some 
species to recolonise. Fish are significantly af-
fected by the effects of sand and gravel extrac-
tion, especially when the extraction areas over-
lap with the spawning grounds, which is only the 
case for a few species in the North Sea EEZ, 
such as the sand eel (HERRMANN & Krause 
2000). Sand eels burrow into sediments and lay 
their eggs there. As a main food source for har-
bour porpoises, grey seals and various species 
of sea birds, habitat loss for sand eels through 
the food web could also affect other protected 
species. Connections between the abundance of 
sand eels and the breeding success of birds 
have been demonstrated for kittiwakes, for ex-
ample (MACDONALD et al. 2019). Fish them-
selves are also indirectly affected by the loss of 
food resources, since the extraction of sand and 

gravel is accompanied by a reduction in the in-
vertebrate infauna and epifauna in the area. 

Sand and gravel extraction also causes sedi-
ment upheavals and turbidity plumes, which - 
although temporary and species-specific - can 
cause physiological impairments and scaring. 
Predators such as mackerel and horse mackerel 
hunting in open water avoid areas with high sed-
iment loads and thus avoid the danger of agglu-
tination of the gill apparatus (EHRICH & STRAN-

SKY 1999). A threat to these species as a result 
of sediment upheavals does not appear likely 
due to their high mobility. Neither is any impair-
ment of bottom-dwelling fish to be expected due 
to their good swimming properties and the asso-
ciated evasion possibilities. In the case of plaice 
and sole, even increased foraging activity was 
observed after storm-induced sediment disturb-
ance (EHRICH et al. 1998). In principle, however, 
fish are able to avoid disturbances due to their 
pronounced sensory abilities (lateral line organ) 
and their high mobility, so that impairments are 
unlikely for adult fish. Eggs and larvae whose re-
ception, processing and implementation of sen-
sory stimuli are not yet or only slightly developed 
are generally more sensitive than adults of the 
same species. After fertilisation, fish eggs form a 
dermis which makes them robust against me-
chanical stimuli, e.g. sediments that have been 
churned up. Although the concentration of sus-
pended particles can reach levels that are harm-
ful to certain organisms, the effects on fish must 
be regarded as relatively low, since concentra-
tions such as these are temporally and geo-
graphically limited, and are quickly reduced 
again by dilution and distribution effects 
(HERRMANN & KRAUSE 2000). 

This also applies to possible increases in con-
centrations of nutrients and pollutants due to the 
resuspension of sediment particles (ICES 
1992; ICES WGEXT 1998). The resuspension of 
sediment particles can lead to the release of 
chemical compounds such as nutrients and 
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heavy metals. The oxygen content may de-
crease when organic substances are brought 
into solution (HERRMANN & Krause 2000). The 
chemical impact is generally considered to be 
relatively low for the North Sea, since the com-
mercially used sands and gravels generally have 
a low content of organic and clayey components 
and therefore have little chemical interaction with 
the water column.  
With regard to the sedimentation of the re-
leased substrate, the main risk is covering fish 
spawn deposited on the seabed. This can result 
in a lack of oxygen supply to the eggs and, de-
pending on the efficiency and duration of the 
sedimentation process, can lead to damage or 
even death of the spawn. For most fish species 
present in the EEZ, no damage to the spawning 
stock is expected, since they either have pelagic 
eggs and/or their spawning grounds are in shal-
low water outside the EEZ. The early life stages 
may also be adapted to turbulence, which regu-
larly occurs in the North Sea due to natural phe-
nomena such as storms or currents. 

3.4.4 Marine mammals  

Sand and gravel extraction 

Sand and gravel extraction can cause sediment 
plumes as well as sedimentary changes and the 
associated damage to or alteration of benthic 
communities. Temporary effects on marine 
mammals due to noise emissions from vehicles 
involved in extraction would also be expected. 
Particularly turbidity plumes and changes in sed-
iment structure and benthos can affect the qual-
ity of the habitat for marine mammals. However, 
these are local and temporary and any disturb-
ance would therefore be negligible. 

The non-implementation of the plan would not af-
fect the existing or described effects of sand and 
gravel extraction on harbour porpoises, harbour 
seals and grey seals. 

Extraction of hydrocarbons 

Possible impacts on marine mammals from the 
construction and operation of offshore platforms 
for the production of natural gas can be caused 
by shipping traffic, noise emissions, pollution 
through leakage and sediment plumes. During 
normal operation, platforms are expected to 
cause sediment and benthic changes. Attraction 
effects on fish caused by changes to the compo-
sition of benthos can in turn lead to attraction ef-
fects for marine mammals (consumers). Harbour 
porpoises are not known to collide with plat-
forms. In the event of accidents, pollutants can 
enter the marine environment, which can lead to 
contamination of marine mammals. 

Direct disturbance to marine mammals at individ-
ual level can only occur during the construction 
phase of gas production platforms. However, ef-
fects from shipping traffic and, above all, noise 
emissions during the construction phase are 
only expected to be regional and temporary. The 
formation of sediment plumes can largely only be 
expected locally and also for a limited period of 
time. A loss of habitat for marine mammals could 
therefore occur locally and for a limited period of 
time. 

Indirect effects due to pollutant introduction dur-
ing normal operation and accumulation in the 
food chains should be prevented by appropriate 
measures according to the state of the art. Ef-
fects due to the release of pollutants in the event 
of an incident or accident cannot be excluded. 
These would mainly occur at specific points. 

The non-implementation of the plan would not af-
fect the existing or described effects of carbon 
capture on harbour porpoises, harbour seals and 
grey seals. 
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3.4.5 Seabirds and resting birds  

Sand and gravel extraction 

For seabirds, the extraction of sand and gravel 
may be affected mainly by turbidity plumes and 
visual disturbance caused by shipping traffic. In-
directly, sedimentary changes and associated 
changes in benthic communities may affect sea-
birds and resting birds via the food chain. These 
effects are generally minor for seabirds and rest-
ing birds, since the birds search for their prey or-
ganisms mainly in the water column in wide-
spread areas. 

Direct effects of turbidity plumes vary for sea-
birds depending on their feeding strategy. More-
over, the turbidity plumes only cause local turbid-
ity. 

Shipping traffic during excavation work can lead 
to avoidance behaviour for disturbance-sensitive 
species and therefore a temporary loss of habi-
tat. 

On the whole, the impact on seabirds and migra-
tory birds from shipping traffic and the formation 
of turbidity plumes as a result of dredging is lim-
ited regionally and to the duration of the extrac-
tion work. 

The above-mentioned effects on seabirds and 
resting birds are independent of the non-imple-
mentation or implementation of the plan. 
Extraction of hydrocarbons 

For seabirds and resting birds, the construction 
and operation of hydrocarbon extraction installa-
tions can cause potential effects from the use-
related shipping traffic in the form of visual dis-
turbance and sediment plumes. Sediment and 
benthic changes may also occur. Attraction ef-
fects on fish due to changes in the composition 
of the benthos can in turn lead to attraction ef-
fects for their consumers, in this case seabirds 
(LOKKEBORG et al. 2002, FABI et al. 2004). Acci-
dents can release pollutants and oil into the ma-
rine environment, which can also result in con-

tamination of seabirds. Depending on the tech-
nical implementation of hydrocarbon extraction, 
the effects on seabirds and resting birds may be 
comparable to those of offshore wind energy 
(see Chapter 3.2.6). 

The effects of usage-associated shipping traffic 
are to be expected above all for disturbance-sen-
sitive species such as divers, but are only re-
gional and temporary. 

The formation of sediment plumes can largely be 
expected to be local and also temporary. 

Effects of sediment and benthic changes are 
generally not very pronounced for seabirds, 
since they search for their prey organisms pre-
dominantly in the water column in widespread ar-
eas.  

According to current knowledge, the effects of 
hydrocarbon extraction on seabirds and resting 
birds are mainly temporary and geographically 
limited. For further potential impacts comparable 
to the impacts of offshore wind energy, please 
refer to Chapter 3.2.6 

The above-mentioned effects on seabirds and 
resting birds are independent of the non-imple-
mentation or implementation of the plan. 

3.4.6 Migratory birds  

Sand and gravel extraction 

The impact of sand and gravel extraction on mi-
gratory birds may be mainly due to the attracting 
effect of illuminated extraction vehicles. These 
effects can occur mainly at night in poor visibility 
and weather conditions, which can lead to colli-
sions. 

The above effects on migratory birds are inde-
pendent of the non-implementation or implemen-
tation of the plan. 
Extraction of hydrocarbons 

With the extraction of hydrocarbons, illuminated 
structures can have an attracting effect. Depend-
ing on the technical implementation of hydrocar-
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bon extraction, system-related effects compara-
ble to those of offshore wind energy may occur 
(see section 3.2.7). 

The above effects on migratory birds are inde-
pendent of the non-implementation or implemen-
tation of the plan. 

3.4.7 Air  

Sand and gravel extraction 

The shipping traffic associated with sand and 
gravel extraction will cause emissions of pollu-
tants that may affect air quality. Significant ad-
verse effects on air quality are not expected. 

Extraction of hydrocarbons 

The extraction of hydrocarbons is associated 
with emissions that can affect air quality. The 
emissions come in particular from shipping traffic 
(e.g. utilities) associated with offshore activities, 
drilling activities, construction activities (e.g. driv-
ing foundation piles) and from the operation of 
production platforms. For example, carbon diox-
ide, nitrogen oxides and volatile organic com-
pounds including methane are emitted during 
platform operation. Significant adverse effects 
on air quality are not expected. 

3.4.8 Cultural and other assets  

Basically, large-scale interventions in the sea-
bed, such as dredging for sand and gravel ex-
traction, increase the probability of finding ar-
chaeological traces. The primary risks are fully 
covered, previously unknown wrecks and pre-
historic sites. Dredging can also influence cur-
rent conditions and thus lead to local erosion, 
which gradually covers and eventually destroys 
new archaeological sites  
(cf. Gosselck et al. 1996). 

The same applies to the extraction of stone ma-
terial, which was already practised as offshore 
stone fishing from 1840-1930 and down to 
depths of 6-12 m from 1930-1976 (Bock et al. 
2003). As well as changes to current and erosion 
conditions, wrecks can also be directly affected 

when the ballast stones above a wreck find are 
removed. 

 Fisheries  

Traditionally, the entire North Sea and Baltic Sea 
EEZ has been used for fishing. In the North Sea 
EEZ, a distinction must be made between coastal 
and cutter fisheries and small-scale deep-sea 
fisheries. These differ mainly in the size of vessels 
and motorisation. Large industrial deep-sea fish-
eries, which land roughly half of the German catch 
with just a few vessels, do not take place in the 
German EEZ. 

In the North Sea, cutter fishing, mostly with ves-
sels of 18-24 metres in length, accounts for the 
majority of fishing. Small-scale deep-sea fishing, 
which only accounts for a small proportion of the 
German fishing fleet, is carried out deep-sea cut-
ters up to 32 metres in length, which are often 
more powerful. 

Fishing is mainly demersal (on the seabed) with 
beam trawls or bottom trawl nets, or pelagic with 
drag nets. 

Shrimp fishing (North Sea shrimp, crangon cran-
gon) accounts for the biggest proportion of fish-
ing operations and also the biggest catches in 
the North Sea, as well as flatfish such as plaice 
or sole. Smaller cutters are allowed to operate in 
the so-called "plaice box", in the eastern part of 
the EEZ and the coastal sea, but more powerful 
motorised vessels may only fish flatfish outside 
this area. Other target species for pelagic fisher-
ies are herring, mackerel, pollock and cod. 

Operations from neighbouring countries, partic-
ularly the Netherlands, Denmark and the United 
Kingdom, account for a large share of the 
catches, especially of shrimp, but also  bigger 
catches of sprat or sand eel. The latter, on the 
other hand, are of no significance for German 
fisheries. 

Geographically, several priority areas can be 
identified on the basis of VMS data, here from 
2014 (Thuenen, 2017): the shrimp fishery on the 
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eastern edge of the EEZ, plus the northern edge 
of the Sylt Outer Reef Conservation Area, as well 
as in the western half up to the Duck's Bill with a 
focus on the Southern Silt Bottom, which is a 
main fishing area for Norway lobster. 

 

 

Figure 41: Fishing effort in the territorial sea and EEZ 
based on VMS data 2014 for individual national fleets 
(DEU: Germany; NLD: Netherlands; DNK: Denmark; 
GBR: United Kingdom). (Thuenen, 2016)  

The development of fishing 

On the whole, fishing in the North Sea has been 
on the decline, with large reductions in yields, 
particularly with regard to fishing close to the bot-
tom and on the bottom of the seabed. The num-
ber of vessels in the German fishing fleet as 
a whole has fallen from 2315 (2000) to 1329, 
mainly due to the reduction in the number of ves-
sels in the Baltic Sea. 

Just a few (currently 7) globally operating deep-
sea trawlers land about half of the German 
catches. The majority of the remaining vessels, 
around 1,110, are small gillnet cutters (4 - 10 m 
long) operating near the coast of the Baltic Sea. 
These only account for about 4% of the catches. 
Around 200 shrimp cutters (9 - 27 m long) oper-
ate in the North Sea. Bottom trawling, especially 
for cod and pollock, is carried out by around 70 
cutters in the North Sea and the Baltic (Thünen 
Institute for Sea Fisheries 2018). 

Restrictions on fishing take place at the level of 
the EU's Common Fisheries Policy in terms of 
catches, fishing gear and fishing areas. Particu-
larly the annual fixing of quotas has a major im-
pact on the economic framework conditions of 
fishing enterprises. For example, the major re-
ductions in the herring and cod quotas in the Bal-
tic Sea for 2020, currently set on the basis of sci-
entific advice, are considered by many busi-
nesses to threaten their survival. The economic 
situation of fishing enterprises is expected to be-
come worse in the coming years. 
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Spatial restrictions with regard to target species, 
use of fishing gear or time limits, with proportions 
in the German EEZ in each case, have been 
adopted under EU law in the North Sea ("Schol-
lenbox") and the Baltic Sea ("Oderbank"). Fish-
eries management measures in the nature re-
serves based on joint recommendations by the 
states of the Scheveningen Group (North Sea) 
and the BaltFish Group (Baltic Sea) will be intro-
duced as part of the respective management 
plans for the NSG. For the North Sea, the draft 
Joint Recommendation for decision lies with the 
EU, and only a few proposals have been pre-
pared for the Baltic Sea. 

As well as the impact of the EU's Common Fish-
eries Policy on the fishing sector in the EEZ, the 
construction of offshore wind farms particularly 
has geographical implications for fishing. The 

establishment of safety zones for fixed infra-
structures (wind turbines, transformers and con-
verter platforms) has led to a widespread ban on 
traffic in and around the wind farms. The use of 
fishing gear such as bottom gears, trawls and 
driftnets is also generally prohibited in the safety 
zones. By 2019, large areas in the North Sea 
and Baltic Sea EEZs will already be closed to 
fishing. From a fishing point of view there will 
also be further restrictions on cable connections 
outside wind farms, which must not be fished 
over in certain areas for safety reasons. 

The following potential impacts may result from 
the use of the EEZ for fishing: 
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Table 19: Effects and potential impacts of fishing (t= temporary).  
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3.5.1 Seabed  

The fishing gear used in bottom-contacting fish-
ing (e.g. otter trawls, dredges and beam trawls) 
have an impact on the seabed as a protected re-
source. Beam trawl fishing is predominant in the 
German North Sea EEZ, with the greatest inten-
sity being in the southern North Sea. Often sev-
eral times a year, the seabed is churned up to an 
average depth of 10 cm, depending on the sea-
bed conditions (ICES, 2000). This intervention, 
which varies in terms of time and location, is sub-
ject to relatively rapid regeneration during the 
course of natural sediment dynamics, meaning 
that the drag marks usually disappear within a 
few days or weeks. Nevertheless, the use of bot-
tom trawls does result in some smoothing of the 
seabed by levelling ripple structures or small el-
evations. The movement of rocks can lead to 
changes in sediment structure and habitat level-
ling. 

The formation of turbidity plumes near the sea-
bed and the potential release of pollutants from 
the sediment are generally negligible due to the 
generally low silt and clay content, low heavy 
metal concentrations and the prevailing flow 
conditions. In intensively fished areas such as 
the Outer Silver Pit, grain refinement on the sea-
bed has been observed, which can be attributed 
not only to natural causes but also sediment re-
suspension by bottom trawls and subsequent 
resedimentation (TRIMMER et al., 2005). 

The effects on the seabed as a protected re-

source occur independently of the non-imple-

mentation or implementation of the plan. 

3.5.2 Benthos and biotope types  

Fishing for demersal fish species is important for 
benthos and biotopes. In order to catch fish living 
on the seabed, equipment is used which pene-
trates the seabed in some cases, and changes 
the animal community living there. The fishing 
gear that is used is the otter trawl, which is used 
to catch cod and shellfish, the beam trawl for 
catching flatfish (sole, plaice) and the dredge, 

which is used to catch mussels (WEBER et al., 
1990). Beam trawl fishing for catching flatfish 
and prawns is the main activity in the German 
North Sea EEZ. The seabed is churned up to a 
depth of 10 cm by the skids of the beam trawls 
and by the front gear (chains or chain mats) 
(LINDEBOOM et al., 1998). The otter boards of the 
otter trawl net have the same effect. They usually 
slide across the ground at an angle and leave 
furrows which can be up to 10 cm deep (ICES, 
2000) depending on the soil conditions. The in-
tensity of bottom fishing varies considerably, 
with the southern North Sea being the most in-
tensively targeted within the German EEZ. De-
pending on the behaviour of fishermen, it is not 
unusual for the seabed in this area to be fished 
up to ten or more times a year with beam trawls 
or similar gear (EHRICH, 1998). 

Fishing activities may kill epibenthos and endo-
benthos organisms because of the mechanical 
stress, or they may be removed from the system 
and returned overboard, usually damaged. The 
severity of the damage depends not only on the 
sediment type and the penetration depth of the 
fishing gear, but also on the species composition 
of the benthos and, of course, on the frequency 
with which an area is fished. During the fishing 
process, the majority of epibenthos and endo-
benthos organisms (about 90 per cent) pass 
through the mesh of the net and are therefore not 
landed on the deck of the vessels. An unknown 
proportion of the organisms are killed directly by 
the fishing gear. The survival rate of inverte-
brates returned overboard depends on the spe-
cies, and varies from < 10% (starfish) to 90% 
(Iceland cyprina). Creatures buried in silt rich 
soils are generally more sensitive to the shoals 
of beam trawls than creatures living in sand 
(SCHOMERUS et al., 2006). Otter trawls generally 
have less impact on creatures buried in the sea-
bed, since the otter trawls affect a smaller area 
than beam trawls. The sedentary epibenthos is 
affected by otter board fishing to a similar extent 
to which they are by beam trawls if the otter 
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trawls are equipped with chains instead of a 
lightweight roller harness as the basic harness. 

The effects of fishing gear on benthic communi-
ties can be divided into short-term and long-term 
effects (Weber et al., 1990): 

• Short-term consequences. Some of the crea-
tures released from the fishing gear are in-
jured or killed. The bigger and hard-shelled 
representatives, such as sea urchins and 
swimming crabs, are particularly susceptible 
to this. Smaller benthic creatures such as 
brittle stars and thin-shelled small mussels 
are hardly damaged at all (Graham, 1955). 
The exposed and damaged creatures are a 
welcome food for fish from the surrounding 
area. Margetts and Bridger (1971) made the 
observation that dabs seemed to be more 
numerous and feeding more actively in the 
dragline than in the surrounding area. 

• Long-term consequences. Fishing activities 
increase the mortality of sensitive species 
until only the opportunists can survive. The 
diversity decreases at the same time. The 
abundance increases for species which are 
not damaged by fishing activities to the ex-
tent that sensitive species disappear from 
the biotope. The production of organic matter 
could increase to begin with, since the older, 
slow-growing specimens are replaced by 
fast-growing, young ones. As trawl activity in-
creases, the younger animals will then also 
die, meaning that production will decline. 

In summarising, the main impacts of fishing on 
marine macrozoobenthos are as follows: 

• Loss of individuals, particularly long-lived 
and vulnerable species, caused by fishing 
gear 

• Reduction of sedentary epifauna 
• Decline in biodiversity 
• Shift in the size spectrum of the soil fauna 
• Habitat levelling by moving rocks. 
The above-mentioned impacts on benthic com-
munities and biotopes occur independently of 

the non-implementation or implementation of the 
plan. 

3.5.3 Fish  

Fishing 

Fishing throughout the North Sea involves some 
6600 vessels and is concentrated on more than 
100 fish populations (ICES 2018a). Some areas 
of the southern North Sea are fished up to ten 
times a year with fishing gear towed to the bot-
tom (ZIDOWITZ et al. 2017). In the southern North 
Sea, the main traditional fishing is for North Sea 
prawns in territorial waters. Flatfish fishing in the 
German EEZ targets pollock, cod, plaice and 
sole (ICES 2018a). In addition to the use of 
heavy seabed tackle, relatively small meshes 
are often used in these fisheries, which can re-
sult in very high by-catch rates of small fish and 
other marine organisms.  

The environmental impacts resulting from fishing 
are manifold and in some cases considerable. 
The basic problem is excessive fishing and over-
fishing of some populations (see also Chapter 
2.6.3 Pre-pollution). Population developments 
which are negative to critical are a major problem 
in the North Sea, as is the by-catch of young 
stocks, since this deprives the stocks of their fu-
ture reproductive potential. As a result, the full 
reproductive potential of North Sea commercial 
fish populations is often not available. As well as 
the direct mortality of target species, non-tar-
geted by-catch species are potentially threat-
ened by fishing. Sharks and rays are particularly 
sensitive to fishing pressure due to their very 
slow growth, late maturity and low fertility, with 
the potential consequence of population decline 
in the North Sea (ZIDOWITZ et al. 2017). Demer-
sal fishing also has a negative impact on inver-
tebrates, which are an important food source for 
many bony and cartilaginous fishes.   
Another effect of intensive fishing is the change 
in the age and length structure of the fish due to 
size-selective fishing methods. It is mainly bigger 
older individuals which are caught, meaning that 
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the proportion of smaller younger individuals in 
the fish community is increasingly predominant. 
This change to the fish community will probably 
have particular consequences for the reproduc-
tion of fish populations. In general, small fish pro-
duce fewer and smaller eggs than bigger fish of 
the same species. Their fry are also more sensi-
tive to a variable environment, and may there-
fore be subject to increased mortality (TRIPPEL et 
al. 1997). This impact of fishing can lead to pop-
ulation decline and changes within the commu-
nity (such as dominance relationships). 

As well as the direct effects of fishing, the dis-
charge of marine waste, particularly plastic 
waste, can have indirect negative effects on fish 
populations. Particularly abandoned fishing nets, 
which drift around for decades and continue to 
catch fish, represent a problem for fish popula-
tions. Mortality from abandoned fishing nets 
could contribute to population decline and repre-
sent a particular problem for endangered fish 
species.  

3.5.4 Marine mammals  

Fishing 

The majority of fishing in the North Sea is carried 
out using beam trawls and towed nets. The main 
threat to harbour porpoises in the North Sea is un-
wanted by-catch in nets (ASCOBANS, 2003, Ev-
ans 2020).  

The non-implementation of the plan would not af-
fect the existing or described impacts of fishing 
on harbour porpoises, seals and grey seals. 

 

 

Mariculture 

Marine mammals would be indirectly affected by 
the establishment of maricultures due to the de-
terioration of water quality and via the food 
chains: pollutants, particularly growth hormone 
supplements and antibiotics, could affect the im-
mune system of marine mammals. Changes at 
the bottom of the food chains could affect the en-
tire food chain and therefore the predators at the 
top of the food chain, such as marine mammals. 

According to the current state of knowledge and 
due to a lack of concrete planning, it is not pos-
sible to assess the impact of maricultures in the 
EEZ. 

The non-implementation of the plan would not af-
fect the existing or described effects of maricul-
ture on harbour porpoises, seals and grey seals. 

3.5.5 Seabirds and resting birds  

Fishing 

Fishing influences the occurrence of seabirds. 
Discards of by-catch from fishing activities pro-
vide additional food sources for some seabird 
species. This creates concentrations around 
fishing vessels. Particularly fulmars, skuas, 
lesser black-backed gulls, herring gulls, Euro-
pean herring gulls and great black-backed gulls 
benefit from discards. In one study, a trend to-
wards an increased number of birds (herring 
gulls, European herring gulls, common gulls and 
black-headed gulls) with an appropriately in-
creased number of fishing vessels was clearly 
identified (GARTHE et al. 2006). Seabirds and 
resting birds can also perish as by-catch in fish-
ing nets. 

The overfishing of important stocks that provide 
the food base for various species of seabird also 
limits the food supply. The indirect effects of food 
limitation or the switch to other fish species as 
a food source are a reduction in the reproductive 
success and impairment of the survival chances 
of many bird species. Particularly the effects of 
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overfishing and the decline in the sand eel pop-
ulation from the North Sea are well known (FRED-

ERIKSEN et al. 2006). For example, there are ob-
servations of reduced reproductive success in 
kittiwakes and guillemots from British breeding 
colonies, which are linked to the decline of sand 
eels as the main food for chicks. The spread of 
the sand eel-like pipefish in the North Sea, which 
is often used by parent birds instead of the sand 
eel to feed the chicks, is not scientifically proven 
to provide an equivalent diet. Because of the 
hard consistency of the pipefish, the young birds  
are not able to use them as food. As a result,  
they remain undernourished or starve to death  
(WANLESS et al. 2006). 

In summarising, the main impacts of fishing on 
seabirds are as follows: 

The effects of fishing can thus be temporally and 
geographically limited by the actual fishing pro-
cess, but can also be long-lasting and extensive 
due to changes in food availability and the range 
of prey. 

Aquaculture 

The management of aquaculture facilities in-
volves the transport of vessels and various off-
shore activities in the facilities, which cause vis-
ual and acoustic disturbance and scaring effects 
in small areas. 

The above-mentioned effects of fisheries and 
aquaculture on sea birds and resting birds are 
independent of the non-implementation or imple-
mentation of the plan. 

3.5.6 Migratory birds  

Fishing 

For migratory birds, fishing causes visual and 
acoustic disturbance and scaring effects that de-
pend on the frequentation of marine areas. Mi-
gratory water birds that interrupt their migration 
to feed also run the risk of being caught in fishing 
nets and drowning.  

Aquaculture 

The management of aquaculture facilities is 
linked to the transport of vessels and various off-
shore activities in the facilities, which cause vis-
ual and acoustic disturbance and scaring in 
small areas. 

The above-mentioned effects of fishing and aq-
uaculture on migratory birds are independent of 
the non-implementation or implementation of the 
plan. 

3.5.7 Cultural and other material assets  

Fishing with trawls can contribute to the destruc-
tion of archaeological layers and wreck finds. 
The trawls and their trawl boards penetrate the 
sediment of the seabed and can leave furrows 
up to 50 cm deep and 100 cm wide on a fine 
sandy bottom, which can even be seen in the 
side scan sonar image (Firth et al. 2013, 17). In 
individual cases, a targeted search is made for 
proximity to wrecks which, as hard substrate, 
form natural habitats and in the vicinity of which 
bigger fish populations can be expected. There 
are already many documented examples world-
wide of the destruction of underwater cultural 
heritage caused by trawling (Atkinson 2012, 
101). On the other hand, information on netted 
objects, if they are reported by fishermen, can 
also contribute to the discovery of underwater 
cultural heritage. 

 Marine Research  

Extensive research and environmental monitor-
ing activities take place in the German EEZ of 
the North Sea and the Baltic. According to Art. 
56 para. 1 UNCLOS, the coastal nation has sov-
ereign rights for the purpose of exploring and ex-
ploiting, conserving and managing the living and 
non-living natural resources of the waters above 
the sea-bed. 

The BSH itself has been operating the MARNET 
monitoring network since 1989 - with the majority 
of monitoring stations in the German EEZ and a 
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few more in the coastal seas of the North Sea 
and the Baltic. The systematic measurements 
are used for long-term marine environmental 
monitoring. Unmarked seabed frames with 
measuring instruments are installed around the 
stations at a distance of about 500 - 1000 m. 

In the North Sea, these also include the first 
FINO measuring mast (research platform in the 
North and Baltic Seas - FINO 1) which was con-
structed in 2004 near the future offshore wind 
farm alpha ventus, as well as FINO 3 near Dan 
Tysk. The measuring masts are used to measure 
the environmental conditions before the wind 
farms are constructed - as well as for monitoring 
changes, disturbances, effects and interactions 
after the offshore wind farms are constructed. All 
measuring masts are now located in or near the 
wind farms mentioned above. 

The Alfred Wegener Institute for Polar and Ma-
rine Research (AWI), the Thuenen Institutes, the 
Institute for Baltic Sea Research (IOW) and other 
research institutions operate measuring stations 
in the North Sea and the Baltic, conduct surveys 
on various research and monitoring issues and 
tasks. This is associated with different require-
ments regarding accessibility or avoidance of 
disturbances. 

Within the framework of the German Small-scale 
Bottom Trawl Survey (GSBTS), several standard 
investigation areas ("boxes") in the North Sea 
and the Baltic have been sampled since 1987 by 
the Thuenen Institute of Sea Fisheries (with the 
vehicles SOLEA, Walter Herwig III). 

The TI is investigating abundances and distribu-
tion patterns of bottom-dwelling fish in the North 
Sea on a small scale. To this end, annual fishing 
with a standardised bottom trawl net is carried 
out in 12 standard study areas ("boxes"), each 
measuring 10 x 10 nautical miles. The current 
data set forms an important basis for assessing 
long-term changes in the North Sea bottom fish 
population caused by natural (e.g. climatic) influ-
ences or anthropogenic factors (e.g. fishing). 

The GSBTS uses a standardised bottom trawl 
with a high-density otter trawl of the type GOV to 
sample small-scale bottom-feeding fish commu-
nities. In parallel, epibenthos (by means of a 2 m 
beam trawl), infauna (by van Veen grab) and 
sediments will be studied, and hydrographic and 
marine chemical parameters of habitats typical 
for the region will be recorded. 

The following impacts on the marine environ-
ment are possible through the use of marine sci-
entific research.  
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Table 20: Effects and potential impacts of marine research (t= temporary).  
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3.6.1 Seabed 

The various activities of marine research are as-
sociated with different environmental impacts 
depending on the type of methods and equip-
ment used. Fishing research activities which 
may lead to physical disturbance of the surface 
of the seabed by trawls are particularly important 
for the seabed as a protected resource (see 
Fisheries Chapter 0). Bottom trawls on sandy 
soils generally penetrate the seabed to a depth 
of several millimetres to centimetres. 

It cannot be ruled out that grain sorting may oc-
cur on the seabed as a result of the accumulation 
of previously churned up fine sandy sediment on 
the seabed surface due to regular fishing. The 
fact that the natural sediment dynamics, espe-
cially during intensive sand redistributions during 
storms, cause the upper decimetres to be mixed 
up completely, therefore restoring a largely nat-
ural sediment composition, speaks against this. 

One of the consequences of this is that drag 
lines are not usually permanently seen on the 
predominantly sandy seabeds of the EEZ. 

The formation of turbidity plumes near the sea-
bed and the possible release of pollutants from 
the sediment is negligible due to the generally 
relatively low proportion of silt and clay and the 
low concentrations of heavy metals. 

The effects on the seabed as a protected re-
source will occur independently of the non-im-
plementation or implementation of the plan. 

3.6.2 Benthos and biotope types  

The various activities of marine research are as-
sociated with different environmental impacts 
depending on the type of methods and equip-
ment used. For example, sampling can lead to 
damage of varying degrees and even the death 
of individual benthic organisms. Similarly, the 
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use of specific methods and equipment can re-
sult in a wide range of material emissions of var-
ious kinds to a small extent. In principle, it can be 
assumed that intensive research activities, espe-
cially on sensitive species or in sensitive habi-
tats, can lead to considerable environmental im-
pacts. Overall, however, it can be assumed that 
marine research is aimed at minimising environ-
mental impacts and is adapted to the require-
ments for the protection of endangered species. 

In summarising, the main impacts of research 
activities on marine macrozoobenthos are as fol-
lows: 

• local, temporary damage or loss of individu-
als due to sampling 

• local, temporary effect due to the increase in 
pollutant introduction. 

The above-mentioned impacts on benthic com-
munities and biotopes occur independently of 
the non-implementation or implementation of 
the plan. 

3.6.3 Fish  

The various marine research activities have dif-
ferent impacts on the fish population depending 
on the methods and the equipment that are 
used. For example, sampling can lead to varying 
degrees of damage and even the death of fish. 
Fish sampling could contribute to the decline of 
some species. Intensive research activities, par-
ticularly on sensitive species or in sensitive hab-
itats, could have significant environmental im-
pacts. However, marine research in the North 
Sea generally serves to identify negative devel-
opments in the ecosystem at an early stage and 
make targeted recommendations. In the long 
term, various marine research projects can 
therefore make an important contribution to pre-
serving the marine environment. 

3.6.4 Marine mammals  

The following potential impacts of research on 
marine mammals are possible: small-scale and 
time-limited effects from by-catch in fisheries re-

search, localised, time-limited impacts from fish-
ing vessels and sub-regional, time-limited im-
pacts from seismic and other noise-intensive re-
search activities. 

The non-implementation of the plan would not af-
fect the existing or described impacts of marine 
research on harbour porpoises and on harbour 
seals and grey seals. 

3.6.5 Seabirds and resting birds  

Marine research can have different impacts on 
seabirds and resting birds, depending the objec-
tives and design thereof. Fishing research fo-
cuses on by-catch and discard impacts. The use 
of vessels can lead to visual disturbance effects 
on disturbance-sensitive species, triggering 
avoidance behaviour. Fishing research can have 
indirect an impact on the marine food chain and 
influence the food supply for seabirds and rest-
ing birds. 

On the whole, marine research impacts can be 
described as small-scale and limited to the dura-
tion of the research activity. 

Due to the small-scale, time-limited activities of 
scientific research, significant impacts on sea-
birds can be reliably ruled out. 

The above-mentioned effects on seabirds and 
resting birds are independent of the non-imple-
mentation or implementation of the plan. 

3.6.6 Migratory birds  

The various activities of marine research are as-
sociated with different environmental impacts 
depending on the type of methods and equip-
ment used. For migratory birds, short-term and 
small-scale visual and acoustic disturbance ef-
fects may be relevant. However, these effects 
are small-scale and limited in time. 

Research activities may also be linked to the in-
stallation of building structures. These could 
have an impact at night in bad weather condi-
tions, when migratory birds are attracted by illu-
minated structures and could potentially collide. 
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The above-mentioned effects on seabirds and 
resting birds are independent of the non-imple-
mentation or implementation of the plan. 

3.6.7 Cultural and other material assets  

When the impact of marine research or even ar-
chaeological research is assessed, a distinction 
must be made between intrusive and non-intru-
sive research methods. Non-intrusive research 
methods, such as geophysical or acoustic map-
ping of the seabed, are generally not expected 
to have negative effects. On the contrary, the re-
sults could also be used for research into the un-
derwater cultural heritage. 

During the taking of soil samples by drill cores, 
archaeologically relevant layers could be pene-
trated, but the disturbance of these layers is in-
significant due to the small size of the area. Sam-
pling using excavator grabs can have a bigger 
impact on the potential cultural asset, but the in-
formation that is acquired during the recording 
and reporting of archaeological finds is usually of 
considerable value if any destruction occurred. 

 Nature conservation  

The German EEZ represents a special natural 
area with a wide diversity of species, biotic com-
munities and habitat-typical processes. 

Unlike the other types of use, marine nature con-
servation is not a use in the strictest sense, but 
rather an existing basic all-encompassing func-
tional requirement, which must be taken into ac-
count when other uses take advantage of it. The 
international character of marine nature should 
also be emphasized. Marine nature and all re-
lated processes are part of a large-scale, dy-
namic system that is not restricted by political 
boundaries. 

In accordance with Article 57 of the Federal Na-
ture Conservation Act (BNatSchG), the ordi-
nances of 22 September 2017 included the ex-
isting bird protection areas and FFH areas in the 
German EEZ in the national area categories and 
declared them nature conservation areas. Within 

this framework, they were partially regrouped. 
For example, the Regulation on the designation 
of the nature conservation area "Sylt Outer Reef 
- Eastern German Bight" (NSGSylV), the Regu-
lation on the designation of the nature conserva-
tion area "Borkum Reef Ground" (NSGBRgV) 
and the Regulation on the designation of the na-
ture conservation area "Dogger Bank" 
(NSGDgbV) now establish the nature conserva-
tion areas "Sylt Outer Reef - Eastern German 
Bight", "Borkum Reef Ground" and "Dogger 
Bank". 

Article l 6 (1) of the Habitats Directive stipulates 
that Member States must establish the neces-
sary conservation measures and, where appro-
priate, draw up management plans. On 17 No-
vember 2017, BfN initiated the participation pro-
cedure for the management plans for the nature 
conservation areas in the German North Sea 
EEZ. All three management plans came into 
force on 13.05.2020. 

As well as the conservation areas that were de-
fined by law on 22.09.2017, the planning also in-
cludes the nature conservation guidelines of the 
BMU, which is based on the position paper of the 
business unit of the Federal Environment Minis-
try on the cumulative assessment of the loss of 
diver habitat due to offshore wind farms in the 
German EEZ of the North and Baltic Seas in 
2009 (main distribution area of divers) and the 
concept for the protection of harbour porpoises 
from noise pollution during the construction of 
offshore wind farms in the German North Sea, 
Noise Abatement Concept of 1 January 2009 
December 2013 (main concentration area of har-
bour porpoises in the German EEZ from May to 
August). This is the basis upon which the as-
sessment criteria under species protection law 
were adjusted. 

3.7.1 Seabed 

National marine conservation areas and the as-
sociated management plans are intended to 
achieve or maintain the favourable conservation 
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status of habitat types such as "reefs" and "sand-
banks" and biotopes such as the "KGS beds", 
among other things. This can also reinforce the 
protection of the low occurrence of coarse sedi-
ments (gravel, coarse sand), residual sediments 
and boulders in the German EEZ. In addition to 
measures for reducing the negative impacts of 
trawling and the extraction of sand and gravel, 
other planned measures in the management 
plans are also associated with positive effects for 
the seabed as a protected resource, such as the 
reduction of adverse impacts from pollutant in-
puts. 

Since the spatial development plan supports na-
ture conservation by identifying priority areas, 
the protection of the seabed in national marine 
conservation areas would probably be less well 
ensured if the plan were not implemented. 

3.7.2 Benthos and biotope types  

The goal of designated nature reserves and con-
servation area measures is to safeguard the eco-
logical functions of protected species and habi-
tats. Among other things, this means that the de-
sired target statuses for the "reefs" and "sand-
banks" habitat types mentioned in the Habitats 
Directive and the corresponding benthic biotic 
communities are to be achieved by taking appro-
priate measures. If the plan were not imple-
mented, the positive effects on benthic habitats 
of designating nature conservation areas as pri-
ority areas would probably be less likely to be 
achieved. 

3.7.3 Fish  

Marine protected areas of sufficient size could 
have a positive impact on the fish community 
and help to prevent overexploitation of fish pop-
ulations. 

The "Borkum Reef Ground" and "Sylt Outer Reef 
- Eastern German Bight" nature reserves are of 
particular importance for fish as a protected spe-
cies. The FFH twaite shad species uses both 
marine conservation areas as a feeding habitat. 
The "Sylt Outer Reef - Eastern German Bight na-
ture reserve is a feeding and migration area for 
the FFH river lamprey species. The availability of 
food in the "Sylt Outer Reef - Eastern German 
Bight" nature reserve is occasionally very good 
because of frontal and upwelling areas, and 
probably also attracts potential host fish for the 
parasitic river lamprey. Overall, various fish spe-
cies, whether they are FFH, Red List (THIEL et al. 
2013) or commercially exploited species, can oc-
cur in marine conservation areas and benefit 
from them. Previous studies have shown an in-
crease in abundance, biomass and species di-
versity within marine conservation areas of suffi-
cient size and protection status ("no-take ar-
eas"/"no-trawl areas") compared with unpro-
tected areas (CARSTENSEN et al. 2014, MCCOOK 

et al. 2010, STOBART et al. 2009). In addition, the 
age-length structure could shift towards older, 
bigger individuals with better reproduction (CAR-

STENSEN et al. 2014). The result would be im-
proved recruitment and therefore increased 
productivity of the fish population. However, 
there is a need for research on the impact of na-
ture conservation areas on the fish community in 
the North Sea. A direct transfer of the available 
international findings is only possible to a limited 
extent, since important influencing variables 
such as other uses in the conservation area or 
climatic changes are generally ignored. In gen-
eral, according to scientific findings, the benefits 
for the fish population are greater in nature re-
serves without any uses whatsoever compared 
to partially protected areas (LESTER & HALPERN 
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2008, Sciberas ET al. 2013). In German marine 
conservation areas, other uses such as fishing 
or raw material extraction are permitted in some 
cases. However, the impacts of these uses on 
the twaite shad and the river lamprey species 
which are protected under the Protected Areas 
Ordinance have been assessed as low to negli-
gible (BFN 2017). Overall, according to current 
knowledge, the marine conservation areas in the 
North Sea can have a significant positive impact 
on the fish community. 

3.7.4 Marine mammals  

The protection of endangered and characteristic 
species and habitats is extremely important for 
maintaining healthy marine ecosystems and ma-
rine biodiversity. The extension of the Natura 
2000 network and the designation of the 
"Borkum Reef Ground", "Sylt Outer Reef - East-
ern German Bight" and "Dogger Bank" nature re-
serves contributes to the conservation or resto-
ration of populations of protected and character-
istic species and their habitats.  

3.7.5 Seabirds and resting birds  

The protection of nature and habitats contributes 
to maintaining or restoring populations and hab-
itats. In this context, nature reserves and other 
areas of particular importance have an important 
function in maintaining ecological links between 
the different levels of the food web. Adequate 
protection of habitats also serves in particular to 
protect endangered species and to conserve 
species. 

3.7.6 Migratory birds  

Many bird species migrating across the German 
North Sea rest on their way to their wintering or 
breeding grounds in the EEZ. The general im-
pacts of nature conservation on seabirds and 
resting birds described in section 3.7.5 therefore 
also apply accordingly to many migratory bird 
species. 

 Other uses without spatial spe-
cifications  

No spatial specifications are made for other 

uses. 

3.8.1 Defence  

3.8.1.1 Fish 

Particularly the fish population could be affected 
by underwater noise and the introduction of dan-
gerous substances by military uses. Depending 
on the level, underwater noise can lead to scar-
ing effects (shipping traffic) or even the death of 
individual fish (e.g. detonation). For detailed ef-
fects of underwater sound on the fish population, 
see Chapters 3.2.4and 3.1.3 In general, military 
activities, such as shooting exercises or subma-
rine manoeuvres, are temporally and geograph-
ically limited. 

Other adverse effects of military events could re-
sult from the release of toxins from the estimated 
1.3 million tonnes of munitions and wrecks on 
the seabed of the North Sea. Little is known 
about the extent to which progressive corrosion 
promotes the release of toxic substances and 
how this affects the health status of fish. The in-
itial results of the Thuenen Institute for Fishery 
Ecology showed no difference in the health sta-
tus of cod from the main dumping area for chem-
ical warfare agents east of Bornholm compared 
to an uncontaminated reference area (LANG et 
al. 2017). Nevertheless, an increased accumula-
tion of pollutants in fish cannot be ruled out. 
There is a need for research on the effects on 
different species and life stages, the reproduc-
tive capacity or the spread of toxic substances 
via the food web. 

3.8.1.2 Avifauna 

The general effects of national defence on birds 
may include, in particular, visual disturbance 
from shipping or low-flying air traffic. In general, 
military activities, such as shooting exercises or 
submarine manoeuvres, are geographically and 
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temporally limited. Direct and indirect effects via 
the food chain, for example, are also possible via 
the introduction of dangerous substances, such 
as the release of toxic substances. 

The general impact of national defence on birds 
does not distinguish between non-implementa-
tion or implementation of the plan.  

3.8.2 Leisure  

3.8.2.1 Fish 

Leisure activities can affect the fish fauna of the 
North Sea in a number of ways. Landings from 
recreational fishing do not generally have to be 
reported from the marine area to state institu-
tions, meaning that there are no scientifically us-
able catch statistics for the North Sea (BFAFi 
2007). According to HYDER et al. (2018), recrea-
tional fishing in the North Sea focus on cod, Eu-
ropean eel, sea bass, salmon, pollock and shark 
and ray species. The removal of individual fish 
by anglers and recreational fishermen could con-
tribute to the decline in the populations of the 
above species, with particularly negative effects 
on the populations of endangered species.   

Further impairments due to recreational activi-
ties are caused by underwater noise (for details, 
see Chapter 3.1.3) and the dumping of rubbish  
(see Chapter 3.5.3).  

3.8.2.2 Avifauna 

The general effects of recreation on birds can 
particularly be caused by visual disturbance from 
recreational traffic. There may also be direct and 
indirect effects via the food chain via the disposal 
and introduction of waste into the marine envi-
ronment.  

The general impact of recreation on birds does 
not distinguish between not implementing or im-
plementing the plan. 

 Interactions  

It is assumed that the interactions between the 
objects of protection will develop in the same 
way regardless of whether the plan is imple-
mented or not. Reference is made here to Chap-
ter 2.17. 
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4 Description and assess-
ment of the likely signifi-
cant effects of the imple-
mentation of the spatial de-
velopment plan on the ma-
rine environment  

In the following, the description and assessment 
of the environmental impacts of the plan focus 
on those protected assets, for which significant 
impacts cannot be excluded a priori by the im-
plementation of the spatial development plan. 

According to Section 8 ROG, the probable sig-
nificant impacts of ROP-E on the protected as-
sets must be described and evaluated. The spa-
tial development plan establishes a framework 
for downstream planning levels. 

Not taken into account are those protected as-
sets, for which a significant impairment could al-
ready be excluded in the previous Chapter 2. 
This applies to plankton, air, cultural heritage 
and other material assets, as well as human be-
ings, including human health. 

Possible impacts on the biodiversity of the pro-
tected asset are dealt with for each individual bi-
ological protected asset. Overall, the protected 
assets listed in Article 8 (1) ROG are examined 
before the species conservation and site protec-
tion assessments are presented. 

 Shipping  

The spatial development plan defines the priority 
areas for shipping SN1 to SN17 in the North Sea 
EEZ. 

In order to assess the environmental impact of 
shipping, it is necessary to examine what addi-
tional effects can be attributed to the provisions 
of the spatial development plan. 

The priority areas identified must be kept free of 
structural use. This control in the ROP will re-
duce collisions and accidents. Based on the pro-
visions of the ROP, the frequency of traffic in the 
priority areas is expected to increase due to dis-
placement and bundling effects. The vessel 
movements on the shipping routes SN1 to SN17 
vary considerably, with the most heavily used 
route SN1 sometimes carrying more than 15 
vessels per km² per day, while on the other, nar-
rower, routes there are usually about 1-2 vessels 
per km² per day (BfN 2017). 

The BSH has commissioned an expert report on 
the traffic analysis of shipping traffic, which is ex-
pected to include current evaluations. 

The general effects of shipping are presented in 
Chapter 2 as a prior exposure, especially for 
birds and marine mammals. 

As a precautionary measure, the definition of pri-
ority areas for shipping serves to minimise risk. 

4.1.1 Seabed/Site  

Since the impacts of shipping on the seabed oc-
cur independently of whether the plan is imple-
mented, the provisions of the ROP-E do not have 
any impacts other than those described in Chap-
ter 3.1.1. The principle of ROP-E, i.e. to reduce 
pressures on the marine environment by apply-
ing best environmental practice in accordance 
with international conventions, can help to pre-
vent pollutant discharges. 

In summary, significant negative impacts on the 
seabed can be excluded due to the ROP's provi-
sions on shipping. 

4.1.2 Water  

The impacts of shipping on the protected water 
resource arise independently of the implementa-
tion of the ROP. In this respect, significant im-
pacts on the protected asset can be excluded by 
the provisions for navigation. 
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4.1.3 Benthos and biotopes  

With regard to the use of shipping, there are no 
further concrete effects from the ROP specifica-
tions on benthos or biotopes compared with the 
general effects of use described in Chapter 
3.1.2Significant impacts on benthic biotic com-
munities and biotopes as a result of the ROP-E 
provisions on shipping can, thus, be ruled out. 

4.1.4 Fish  

No significant impact at the fish population level 
is expected from the shipping regulations. 

4.1.5 Marine mammals  

The priority area definitions for shipping are 
based, in particular, on existing shipping routes 
identified in the procedure for updating the ROP-
E. These definitions keep important shipping 
routes free of incompatible uses – in particular 
by structural facilities – which contributes to re-
ducing impacts. The definition of priority areas 
for shipping does not have a direct concentration 
and steering effect on shipping traffic. Shipping 
can continue to use the entire maritime space in 
the future. In this respect, the establishment of 
shipping priority areas will have no additional im-
pact on marine mammals as a whole compared 
to the current situation and the zero option. 

The ROP-E makes further statements regarding 
the reduction of the burden on the marine envi-
ronment by observing the IMO regulations and 
taking into account best environmental practice 
in accordance with the OSPAR and HELCOM 
Conventions and the current state of the art in 
shipping. In this way, negative impacts on the 
protected sassets are avoided. 

Based on the above statements and the presen-
tations in Chapter 3, it can be stated for the SEA 
that the provisions for shipping in the ROP are 
not expected to have any significant impacts on 
marine mammals, but rather, compared with not 
implementing the plan, adverse impacts are 
avoided, in particular by reducing conflicts of 
use. 

4.1.6 Seabirds and resting birds  

The general effects of shipping on seabirds and 
resting birds are described in Chapter 3.1.5 

The spatial planning definitions of priority areas 
for shipping reflect the main traffic flows in the 
EEZ, where shipping is given priority over other 
uses of spatial importance. This objective of spa-
tial planning, in particular, prevents conflicts (col-
lisions) with offshore wind farms and subse-
quently prevents potential disasters affecting the 
marine environment and, thus, also sea birds 
and resting birds. The provisions for navigation 
do not automatically lead to an increase in the 
volume of traffic in the priority areas, since navi-
gation enjoys special freedom under Art. 58 UN-
CLOS and is, therefore, not bound to specific 
routes. However, certain displacement and bun-
dling effects can be expected. 

Additional or significant effects from the provi-
sions for navigation on sea birds and resting 
birds can, thus, be excluded with the necessary 
certainty.  

4.1.7 Migratory birds  

With regard to the use of shipping, there are no 
further concrete effects from the provisions of 
ROP-E compared to the general impacts de-
scribed in Chapter 3.1.6. Significant impacts on 
migratory birds due to the provisions of ROP-E 
on shipping can be ruled out with the necessary 
degree of certainty. 

4.1.8 Bats  

With regard to the use of shipping, there are no 
further concrete effects from the provisions of 
ROP-E compared to the general impacts de-
scribed in Chapter 3.1.7. Significant impacts on 
bats based on the provisions of ROP-E on ship-
ping can be ruled out with the necessary degree 
of certainty. 
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4.1.9 Air  

Shipping generates pollutant emissions. These 
can have a negative impact on air quality. How-
ever, this is independent of the implementation 
of the ROP. 

4.1.10 Climate  

The provisions on shipping are not expected to 
have a significant impact on the climate. 

 Wind energy at sea  

The ROP-E contains provisions on priority and 
reserved areas for wind energy. In particular, the 
area definitions of the sectoral plan for wind en-
ergy – FEP 2019/Draft FEP 2020 – are taken into 
account. With the priority areas EN1 to EN3 and 
EN6 to EN8, the area definitions N-1 to N-3, N-6 
to N-8 in FEP 2019 are adopted as priority areas. 
The areas N-9 to N-13 in FEP 2019 have been 
extended in a north-western direction and are 
defined in the extended form in ROP-E as priority 
areas EN9 to EN13. For areas EN4 and EN5, the 
areas shown in FEP 2019 under review are de-
fined as priority areas. The areas EN14 to EN19 
are defined as reserved areas. In the following, 
an assessment of the areas defined will only be 
carried out if they have additional effects and 
have not yet been fully dealt with in the Strategic 
Environmental Assessment (North Sea Environ-
mental Report) for FEP 2019/Draft FEP 2020. 

The construction and operation of wind turbines 
and ancillary installations in the areas can have 
a number of impacts on the marine environment, 
including local habitat loss due to permanent 
land sealing, chilling and barrier effects and a 
consequent loss of habitat for avifauna. Potential 
impacts of maintenance and service traffic must 
also be considered. 

4.2.1 Seabed/Site  

The erection and operation of offshore wind en-
ergy plants has rather local impacts on the sea-
bed as a protected asset (see Chapter 3.2.1), 
which arise independently of the implementation 

of the spatial development plan. However, by de-
fining priority and reserved areas for the use of 
offshore wind energy, negative impacts on the 
seabed are reduced by coordinating the areas 
eligible for the erection of WTGs and thus reduc-
ing land use. No wind energy plants and plat-
forms are planned in marine nature reserves, in 
particular due to the legal requirements of the 
WindSeeG. In addition, the ROP-E contains pro-
visions for spatially coordinated installation and, 
if necessary, a smaller number of cable systems, 
the lowest possible number of cable crossings 
and gentle installation procedures. 

The expansion of wind energy is already regu-
lated in detail within the priority areas in FEP 
2019. This also contains the spatially coordinat-
ing provisions that are positive for the marine en-
vironment. 

The designation of the reserved areas is ex-
pected to lead to the installation of WTGs in 
these areas, which will result in an additional im-
pact on the seabed, despite the positive coordi-
nating effect of ROP-E. However, significant im-
pacts in zones 4 and 5 should not be feared, as 
the effects will be temporary and mostly very 
small-scale. In these areas, the seabed site con-
sists of fine sand with sometimes considerable 
silt and clay content. In areas with a higher pro-
portion of fine sand, the impact will increase 
slightly during the construction phase of the fa-
cilities due to resuspension of sediment and tur-
bidity plumes. Local sealing of the seabed will be 
very low, as in the existing wind farm areas. 

In conclusion, it should be noted that the stipula-
tions for wind energy in the spatial development 
plan are associated with an expansion of the us-
able area for wind energy. However, no signifi-
cant negative impacts on soil as a protected 
good are to be expected. On the contrary, com-
pared to the non-implementation of the plan, 
negative impacts can be avoided by the coordi-
nating spatial provisions. 
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4.2.2 Benthos  

The use of wind energy can have an impact on 
the macrozoobenthos. These impacts apply 
equally to all areas defined for wind energy use. 

The EEZ of the North Sea is not of major im-
portance in terms of the species inventory of 
benthic organisms. 

Construction: Deep foundations for wind tur-
bines and platforms cause disturbances to the 
seabed, sediment turbulence and the formation 
of turbidity plumes. This can lead to the impair-
ment or damage of benthic organisms or com-
munities in the immediate vicinity of the installa-
tions for the duration of construction activities. 
During the construction of the installations, it is 
mainly the resuspension of sediment that leads 
to direct impairments of the benthic community. 
Turbidity plumes are to be expected during the 
foundation work for the installations. However, 
the concentration of suspended material usually 
decreases very quickly with removal. Due to the 
predominant sedimentary composition, the sedi-
ment released will settle quickly. 

Depending on the installation, changes in the 
benthic community may occur due to the sealing 
of the site, the introduction of hard substrates 
and changes in the flow conditions around the 
installations. In the area of the installations and 
the associated scour protection, there is a seal-
ing of the site and site use and, thus, a complete 
loss of macrozoobenthos habitats in the soft sea-
bed. 

In addition to habitat losses or habitat changes, 
new hard substrate habitats are created that are 
alien to the site. This can have an impact on the 
soft seabed fauna in the immediate vicinity. Ac-
cording to KNUST et al (2003), the introduction of 
artificial hard substrate into sandy soils leads to 
the colonisation by additional species. These 
species will most likely be recruited from natural 
hard substrate habitats, such as superficial boul-
der clay and stones. This means that the risk of 

negative impacts on the benthic sandy seabed 
community by non-native species is low. 

Based on current knowledge, operational im-
pacts by wind turbines and platforms on macro-
zoobenthos are not expected. 

On the basis of the statements and representa-
tions above, the result of the SEA is that, accord-
ing to the current state of knowledge, no signifi-
cant impacts on the protected resource benthos 
are to be expected as a result of the definition of 
the areas for wind energy in the ROP-E. Overall, 
the impacts on the benthic resource are as-
sessed as being short-term and small-scale. 
Only small-scale areas outside protected areas 
are used and, due to the usually rapid regenera-
tion capacity of the existing populations of ben-
thic organisms with short generation cycles and 
their widespread distribution in the German 
Bight, rapid recolonisation is very likely. 

4.2.3 Biotopes 

Possible impacts from wind energy use on bio-
topes in the protected asset can result from di-
rect use of protected biotopes, possible covering 
by sedimentation of construction-related mate-
rial released during construction and potential 
habitat changes. 

Considerable construction-related use of pro-
tected biotopes by the installations is not to be 
expected for areas EN1 to EN18, since protected 
biotope structures pursuant to Article 30 of the 
Federal Nature Conservation Act (BNatSchG) 
are to be avoided as far as possible within the 
framework of the specific approval procedure. 
Owing to the predominant sediment composition 
in the areas where the occurrence of protected 
biotopes is to be expected, impairments due to 
sedimentation are likely to be small-scale, as the 
sediment released will settle quickly.  

For the EN19 site located on an occurrence of 
the "sublittoral sandbank" biotope protected un-
der Article 30 (2) No. 6 BNatSchG, it must be en-
sured that the guidance values for the relative 
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and absolute loss of area according to LAM-

BRECHT & TRAUTNER (2007) and Bernotat (2013) 
are not exceeded. 

Due to the nature of the installations, permanent 
habitat changes will occur, but these are limited 
to the immediate vicinity of the installations. The 
artificial hard substrate provides new habitats for 
benthic organisms and can lead to changes in 
species composition (SCHOMERUS et al. 2006). 
These small-scale areas are not expected to 
have any significant impacts on biotopes as a 
protected asset. In addition, it is highly probable 
that species will be recruited from natural hard 
substrate habitats, such as superficial boulder 
clay and stones. This means that the risk of neg-
ative impacts on the benthic soft soil community 
by non-native species is low. 

According to current knowledge, operational im-
pacts from wind energy use on biotopes are not 
to be expected. 

4.2.4 Fish  

In the priority areas for wind energy use, the typ-
ical demersal fish community of sandy soils of 
the southern North Sea has been identified 
unanimously. It is equally true for all priority ar-
eas that the construction, foundations and oper-
ation of the wind turbines are not expected to 
have any significant impact at population level. 

On the basis of the current state of knowledge, it 
can be stated for the SEA that the provisions for 
wind energy in the ROP-E are not expected to 
have any significant impacts on fish as a pro-
tected resource, but rather that negative impacts 
are avoided compared to non-implementation of 
the plan. 

4.2.5 Marine mammals  

The overall impact of WTGs on marine mammals 
through the identification of priority areas for 
wind energy is expected to be negligible. This is 
also true when considered cumulatively. 

The function and importance of the priority areas 
in the German North Sea EEZ for harbour por-
poises were assessed in Chapter 2.7according 
to the current state of knowledge. 

By establishing priority and reserved areas for 
offshore wind energy production outside nature 
reserves, disturbances within valuable habitats 
of particular importance as feeding and rearing 
grounds are avoided. The designation of the por-
poise reserve also allows for better protection 
during the sensitive period by strict measures or-
dered as part of the downstream authorisation 
procedures. 

In addition, in order to protect the marine envi-
ronment, provisions have been made to take ac-
count of best environmental practice under the 
OSPAR and Helsinki Conventions and the state 
of the art. In this context, regulations for the pre-
vention and reduction of negative impacts from 
the construction and operation of wind turbines 
on marine mammals, in particular in the form of 
noise minimisation measures, which may also 
provide for the coordination of construction work 
for projects constructed at the same time, are to 
be adopted at permit level. This corresponds to 
current licensing practice. On the basis of the 
function-dependent significance of the priority 
areas for wind energy and the principles con-
tained in the ROP-E and the measures ordered 
in the downstream licensing procedures and tak-
ing into account the current state of the art in sci-
ence and technology in reducing impulse-bear-
ing sound inputs, significant impacts on harbour 
porpoise, common seal and grey seal popula-
tions can be ruled out. Direct disturbance of ma-
rine mammals at the individual level by sound 
emissions during the construction phase, in par-
ticular during pile driving, is to be expected on a 
regional and temporal scale. However, due to 
the high level of mobility of the animals and the 
above-mentioned measures that are to be taken 
to avoid and reduce intensive sound emissions, 
significant effects can be ruled out with reasona-
ble certainty. This also applies from the point of 
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view that shipping could have an impact on dis-
turbance-sensitive marine mammals, as these 
impacts are only very brief and local. Sediment 
plumes can be expected to occur largely at local 
and temporal levels. Habitat loss for marine 
mammals could, therefore, be local and tempo-
rary. The effects of sedimentary and benthic 
changes are insignificant for marine mammals, 
as they search for their prey organisms mainly in 
the water column over extensive areas. Effects 
at the population level are not known and are ra-
ther unlikely to result from the predominantly 
short-term and local effects in the construction 
phase. 

Significant impacts from WTGs in the priority ar-
eas during the operational phase on marine 
mammals can also be excluded with certainty on 
the basis of the current state of knowledge. The 
investigations carried out as part of the opera-
tional monitoring of offshore wind farms have, so 
far, not provided any indications that avoidance 
effects on harbour porpoises due to wind farm 
related shipping traffic can be detected. Avoid-
ance could so far only be detected during the in-
stallation of the foundations, which may possibly 
be related to the large number of vessels and the 
different operating conditions of the vessels on 
the construction site. 

In summary, the establishment of priority areas 
outside the main feeding and rearing areas for 
harbour porpoises indirectly serves to protect the 
species. Priority areas for nature conservation 
help safeguard open space, as uses incompati-
ble with nature conservation are excluded in 
them. This reduces threats to harbour porpoises 
in important feeding and breeding grounds. The 
establishment of these areas will not have any 
negative impact for harbour seals and grey 
seals, either. On the basis of the statements 
above and the presentations in Chapter 2the 
SEA concludes that the definition of priority ar-
eas for wind energy in the spatial development 
plan for the German North Sea EEZ is not ex-
pected to have a significant impact on marine 

mammals, even from a transboundary perspec-
tive, but rather that negative impacts are avoided 
compared to the non-implementation of the plan. 

4.2.6 Seabirds and resting birds  

The general effects of offshore wind series on 
sea and resting birds are described in Chapter 
3.2.6 

Priority areas are sometimes defined in locations 
where offshore wind farm projects have already 
been implemented or have a concrete imple-
mentation status (EN1 to EN3, EN6 to EN8). 
Other priority areas, in which no projects have 
yet been realized, are located in a spatial context 
with areas that have already been built on (EN9 
to EN13), so that a comparable function as a 
resting and foraging habitat can be assumed for 
these areas, taking into account the respective 
species-specific habitat requirements, spatial 
and temporal distribution patterns and species-
specific behaviour towards OWPs (cf. Chapters 
2.8.2.5and 3.2.6). The designation of reserved 
areas for wind energy takes into account, among 
other things, areas for which conflicts of use 
were already identified in FEP 2019/Draft FEP 
2020 and which were reviewed for subsequent 
use (BSH 2019). Areas EN4 and EN5 in the main 
concentration area for loons have been desig-
nated as wind energy reserve areas, since the 
planning, construction and operation of energy 
generation facilities in the loon reserve area 
should only take place if this does not lead to any 
significant impairment of the loon's habitat (cf. 
principle (2) under Nature Conservation). 

The EN13 priority area also maintains a distance 
of 5.5 km from the main concentration area of 
loons, which is based on current knowledge on 
the avoidance behaviour of the species group tat 
is sensitive to disturbances (see Chapter 3.2.6). 
The spatial planning regulations thus also take 
into account the protection of the particularly im-
portant main concentration area for loons. In ad-
dition, the fact that the priority areas are kept free 
of any use incompatible with nature conservation 
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(such as wind energy) reduces the negative im-
pacts on sea birds and contributes to the protec-
tion of these important habitats. 

The definition of areas EN14 to EN19 as re-
served areas for wind energy takes into account, 
among other things, the lower level of knowledge 
about the species spectrum and distribution of 
seabirds in this area of the EEZ. 

The provisions on wind energy may lead to a 
spatial concentration of shipping traffic in some 
parts of the EEZ due to the navigation regula-
tions in force. However, it can be assumed that 
this congestion will take place in traffic areas 
which already have a higher level of shipping ac-
tivity. 

Current findings from studies confirm the shying 
effect on loons caused by wind farm-based ship-
ping traffic (MENDEL et al. 2019, FLIESSBACH et 
al. 2019, BURGER et al. 2019). According to 
FLIESSBACH et al. (2019), red-throated divers, 
black guillemots, black-throated divers, velvet 
scoters and red-breasted mergansers are 
among the species most sensitive to shipping 
traffic. The most common reaction is to take off, 
even if the flight distances vary considerably. Ac-
cording to the current state of knowledge, the 
provisions of the ROP-E for wind energy have no 
additional or significant impact on the protected 
species of sea and resting birds. 

4.2.7 Migratory birds  

The general effects of offshore wind energy on 
migratory birds were described in Chapter 3.2.7 

By defining priority and reserved areas in a spa-
tial context and securing open space in the na-
ture reserves, barrier effects and collision risks 
in important food and resting habitats are re-
duced. 

On the basis of the current state of knowledge, it 
is possible to rule out with the necessary cer-
tainty any significant effects of the provisions on 
migratory birds, particularly in comparison with 

the non-implementation of the spatial develop-
ment plan. 

4.2.8 Bats and bat migration  

The general effects of offshore wind energy on 
bats and the current state of knowledge on bat 
migration over the North Sea are described in 
Chapter 3.2.8 

There is currently no evidence that the spatial 
planning regulations have a significant impact on 
bats. By defining priority and reserved areas in a 
spatial context and securing open space in na-
ture conservation areas, barrier effects are re-
duced and important habitats are protected. 

4.2.9 Climate  

The provisions on offshore wind energy are not 
expected to have a significant negative impact 
on the climate. 

The CO2 savings associated with the expansion of 
offshore wind energy (cf. Chapter 1.8) can be ex-
pected to have positive effects on the climate in 
the long term. 

4.2.10 Landscape  

As explained in Chapter 3.2.11realisation of off-
shore wind farms in the priority and reserved ar-
eas defined by ROP-E will have an impact on the 
landscape as a protected asset, as it will be al-
tered by the erection of vertical structures and 
safety lighting. The extent of these visual impair-
ments to the landscape caused by the planned 
wind turbines and platforms will strongly depend 
on the respective visibility conditions. Due to the 
considerable distance of the planned areas from 
the North Sea coast of more than 30 km, the tur-
bines will have very limited visibility from land 
(HASLØV & Kjærsgaard 2000) and only under 
good visibility conditions. This also applies to 
night-time safety lighting. Due to subjective per-
ceptions, as well as the basic attitude of the ob-
server towards offshore wind energy, the vertical 
structures – atypical for a marine and coastal 
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landscape – can be perceived partly as disturb-
ing, but partly also as technically interesting. in 
any case they cause a change in the landscape 
and the character of the area is modified. 

Beyond the coast, the visual impairment of the 
landscape changes with greater proximity to the 
offshore areas. The type of use is decisive here. 
The value of the landscape in terms of industrial 
or transport use plays a subordinate role. For 
recreational uses, such as water sports and tour-
ism, the landscape is of great importance. How-
ever, direct use for recreation and leisure by 
pleasure boats and tourist vessels is only spo-
radic in the priority and reserved areas for the 
use of offshore wind energy. 

As a result, the impairment of the coastal land-
scape by the planned wind energy installations 
in the German EEZ on the coast can be classi-
fied as minor. The provisions of the ROP-E can 
minimise the land required for the expansion of 
offshore wind energy by means of coordinated 
and harmonised overall planning and thus – 
compared to non-implementation of the plan – 
also reduce the impacts on the landscape as a 
protected asset. 

For the cables, negative impacts on the land-
scape can be ruled out due to their installation in 
or on the seabed. 

 Cables  

The ROP-E defines the reserved areas for LN1 
to LN15 lines. Cables as defined in the ROP-E 
include pipelines and submarine cables. Cross-
border power lines and connecting lines for wind 
farms, as well as data cables, are summarised 
as submarine cables. So-called in-farm subma-
rine cables are not covered by this definition. In 
addition, ROP-E- defines the objective of routing 
cables at the transition to the territorial sea 
through the border corridors GN1 to GN6. 

4.3.1 Seabed/Site  

The impacts of the construction and operation of 
pipelines and submarine cables on the seabed 

described in Section 3.3.1occur independently of 
the provisions of ROP-E. 

The ROP-E makes statements on the reduction 
of pollution in the marine environment to be 
aimed at by taking into account best environ-
mental practice in accordance with international 
conventions and the state of the art in science 
and technology. In this way, adverse impacts on 
the marine environment can be reduced. For ex-
ample, when laying and operating cables, dam-
age to or destruction of biotopes must be 
avoided in accordance with Article 30 
BNatSchG. 

In addition, the definition of reserved areas for 
cables in the spatial development plan means 
that interactions among uses and cumulative ef-
fects on protected assets can be better assessed 
and forecast in existing and, above all, future 
planning. 

Thus, with regard to the seabed as a protected 
asset, no significant negative impacts are to be 
expected from the provisions for cables/subma-
rine cables in ROP-E. On the contrary, negative 
impacts are avoided in comparison to the non-
implementation of the plan, as the provisions of 
the plan aim at minimising the impact on the sea-
bed by reducing the number of cable routes and 
minimising the number of crossings. 

4.3.2 Benthos  

Pipelines can have an impact on the macrozoo-
benthos. These effects apply equally to all the 
areas reserved for pipelines. 

Construction: Possible effects on benthic organ-
isms depend on the installation methods used. 
By careful laying of the submarine cable systems 
and pipelines by means of flushing procedures 
or laying pipelines, only small-scale, short-term 
and thus minor disturbances of the benthos are 
to be expected.  

In the event of a population decline due to a nat-
ural or anthropogenic disturbance (e.g. cable in-
trusion), sufficient potential for repopulation by 
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the organisms remains in the overall system 
(KNUST et al. 2003). The linear character of sub-
marine cable systems and pipelines favours re-
population from undisturbed peripheral areas. 

Turbidity plumes are caused by the disturbance 
of the sediment during the flushing of the cable 
system or the laying of pipes. The dispersion of 
sediment particles depends to a large extent on 
the content of fine components and the hydro-
graphic situation (especially maritime conditions, 
currents) (HERRMANN & KRAUSE 2000). Due to 
the predominant sedimentary composition in the 
North Sea EEZ, most of the sediment released 
will settle directly at the construction site or in its 
immediate vicinity.  

Thus, according to current knowledge, the im-
pairments during the construction phase remain 
small-scale and usually short-term.  

Benthic organisms may also be affected in the 
short term and on a small scale by the release of 
nutrients and pollutants associated with the re-
suspension of sediment particles. The oxygen 
content may decrease if organic substances are 
brought into solution (HERRMANN and KRAUSE 

2000). 

The impact is generally considered to be small, 
as the laying of cables is limited in time and 
space and pollution levels are relatively low in 
the EEZ area. In addition, waves and currents 
cause a rapid dilution of any increases in the 
concentration of nutrients and pollutants that 
may occur. 

The potential effects of any repair work that may 
become necessary are comparable to the possi-
ble construction-related effects. 

Depending on the system: In the area of overly-
ing pipelines or possible crossings the disturb-
ances are permanent, but also small-scale. Nec-
essary crossings are secured with a stone fill, 
which permanently represents a hard substrate 
that is foreign to the location. The hard substrate 
that is foreign to the location provides new habi-
tats for benthic organisms.  

Due to operational conditions, heating of even 
the uppermost sediment layer of the seabed can 
occur directly above current-carrying cable sys-
tems, which can reduce the winter mortality of 
the infauna and lead to a change in species com-
munities in the area of the cable routes. In par-
ticular, cold-water-loving species (e.g. Arctica is-
landica) may be displaced from the area of the 
cable routes. According to the current state of 
knowledge, no significant effects on the benthos 
from cable-induced sediment warming are to be 
expected, provided that a sufficient laying depth 
is maintained and state-of-the-art cable configu-
rations are used. No significant effects on the 
macrozoobenthos are to be expected from elec-
tric and electromagnetic fields. 

If the installation depth is sufficient and taking 
into account the fact that the effects will occur on 
a small scale, i.e. only a few metres on either 
side of the cable, no significant impacts on ben-
thic communities are expected from the installa-
tion and operation of the submarine cable sys-
tems according to current knowledge. According 
to current knowledge, the ecological effects are 
small-scale and mostly short-term. 

In the case of pipelines, the chemicals resulting 
from an imprint test can be introduced into the 
water body in high dilution. To protect the pipe-
line from external corrosion, sacrificial anodes 
made from zinc and aluminium are placed at reg-
ular intervals. Due to the very high level of dilu-
tion, these elements are only present in trace 
concentrations; in the water they are adsorbed 
on sinking or resuspended sediment particles 
and settle on the sea floor. 

4.3.3 Biotopes  

Pipelines can have an impact on biotopes. 
These effects apply equally to all the areas de-
fined as reserved areas for pipelines. 

Depending on the construction, possible effects 
from pipelines on the protected asset biotopes 
can arise through the direct use of protected bi-
otopes, possible covering by sedimentation of 
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released material and potential habitat changes. 
Direct use of protected biotopes is avoided as far 
as possible by planning the pipeline systems. In 
addition, protected biotopes under Article 30 
BNatSchG must be given special consideration 
in the specific approval procedure and avoided 
as far as possible in the course of fine routing. 

Due to the predominant sediment composition, 
impairments caused by overburdening are likely 
to be small-scale, as the released sediment will 
settle quickly. 

System-related permanent habitat changes are 
limited to the area where pipelines rest on the 
seabed and the immediate area of rock fills that 
become necessary in case of crossings. The 
pipelines and the rock fills permanently repre-
sent a hard substrate that is not native to the site, 
even in areas with a predominantly homogene-
ous sandy seabed.  

Known occurrences of protected biotopes under 
Article 30 BNatSchG are avoided as far as pos-
sible. Due to the lack of reliable data at the SEA 
level, it is not possible to check whether the ma-
rine biotopes considered under Article 30 
BNatSchG (1) No. 6 actually occur in the area of 
the planned pipeline routes and whether they 
may be impaired, as there is currently no de-
tailed, comprehensive biotope map for the North 
Sea EEZ.  

It is generally assumed that biotopes protected 
under Article 30 of the Federal Nature Conser-
vation Act which have a specific sensitivity to the 
laying of pipelines, especially reefs, occur only in 
small areas and at specific points and can be by-
passed by fine routing. If it is not possible to by-
pass these strictly protected biotopes or FFH-
LRT, e.g. because the occurrences are more ex-
tensive, significant impairment of these legally 
protected biotopes cannot be ruled out. In the 
specific individual procedure, it must be exam-
ined, on the basis of available data from the 
route surveys, whether the affected area is so 
large that significant impairment exists. 

4.3.4 Fish  

The specifications for the pipelines in the spatial 
development plan do not have a significant im-
pact on the protected asset fish. 

4.3.5 Marine mammals  

The spatial development plan makes statements 
regarding the reduction of the burden on the ma-
rine environment by taking into account best en-
vironmental practice in accordance with the 
OSPAR and HELCOM Conventions and the cur-
rent state of the art in laying, operating, maintain-
ing and dismantling submarine pipelines. This 
can reduce adverse impacts on the marine envi-
ronment.  

The identification of areas for pipelines in the 
spatial development plan means that interac-
tions between uses and cumulative effects on bi-
ological assets can be better assessed and fore-
cast in existing and, above all, future planning. 

4.3.6 Avifauna  

The general effects of pipelines on avifauna are 
described in sections 3.3.5and 3.3.6The effects 
are only temporary and local. 

Significant effects of the spatial planning regula-
tions on avifauna can be ruled out with the nec-
essary certainty. 

4.3.7 Bats and bat migration  

The general effects of cables on bats are de-
scribed in Chapter 3.3.7The effects are only tem-
porary and local. 

Considerable effects of the spatial planning de-
terminations can be ruled out with the necessary 
certainty.  

4.3.8 Cultural and other material goods  

The regulations for the planning, construction 
and operation of wind energy plants and pipe-
lines aim to avoid or reduce construction-related 
disturbances of the seabed affecting discovered 
and undiscovered cultural heritage by involving 
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the technical authorities at an early stage. Syn-
ergy effects are to be promoted through cooper-
ation in the evaluation of subsoil investigations 
and soil samples, which will be carried out as 
part of the large-scale development of marine ar-
eas for wind energy, and which may provide new 
insights into cultural traces such as lost land-
scapes. 

 Raw material extraction  

As a principle of the spatial planning, the areas 
SKN1 and SKN2 are designated as reserved ar-
eas for sand and gravel extraction, while the ar-
eas KWN1 to KWN5 are designated as reserved 
areas for hydrocarbons. 

4.4.1 Seabed/Site 

The general provisions of the ROP regarding the 
extraction of raw materials, such as, for example, 
the use of the soil, have a fundamentally positive 
impact on the soil as a protected resource: 

• Concerted extraction of raw material de-
posits using as little space as possible, 

• Reduce the impact on the environment 
by taking into account the best environ-
mental practice under the OSPAR and 
Helsinki Conventions in the exploration 
and extraction of raw materials, 

• Project-related monitoring to ensure en-
vironmentally sound extraction of raw 
materials, 

• Avoiding damage to sandbanks, reefs 
and submarine structures caused by gas 
leaks. 

The spatial specifications in the ROP-E also al-
locate space for the use of raw material extrac-
tion in the long term (securing land with possible 
use), which exceeds, for example, the duration 
of the valid operating plan OAMIII. 

There will be no additional impact on the defini-
tion of reserved areas for the extraction of hydro-
carbons. 

The location of the designated reservation areas 
SKN1 and SKN2 within the marine protection 
area "Sylt Outer Reef – Eastern German Bight" 
must be taken into account when planning the 
extraction of raw materials. As described in 
Chapter 3.4.1, the current extraction activities in 
the OAMIII permit area – according to monitoring 
data – do not cause any significant impairment 
of the legally protected biotopes "Reefs" and 
"Species-rich gravel, coarse sand and shell 
beds. Auxiliary provisions were drawn up in indi-
vidual proceedings for their protection and con-
servation. 

New findings show the very small-scale hetero-
geneity of coarse sediments in the marine pro-
tected area "Sylt Outer Reef – Eastern German 
Bight", which were recorded over a wide area us-
ing hydro-acoustic methods (see section 2.2). 
This must be taken into account within the OAM-
III and BSK1 licence areas when drawing up and 
approving new operating plans and developing 
suitable monitoring concepts. 

With reference to the spatial definitions of the 
ROP-E, it can be summarised that the seabed 
will be strained by the impacts of the current raw 
material extraction in the OAMIII permit area, but 
will not undergo any significant changes. Thus, 
while maintaining the previous extraction activi-
ties, including and complying with corresponding 
ancillary provisions in future main operating 
plans and carrying out appropriate monitoring, 
significant impairments of the protected property 
soil can currently be excluded by defining the 
SKN1 and SKN2 permit areas. 

4.4.2 Benthos and biotopes  

The general impacts of raw material use are de-
scribed in Chapter 3.4.2. With regard to the des-
ignation of areas KWN1 to KWN5 for hydrocar-
bon extraction, there are no additional impacts. 

With regard to the designation of the areas SKN1 
and SKN2 as reserved areas for sand and gravel 
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extraction, their location within the nature re-
serve "Sylt Outer Reef – Eastern German Bight" 
must be taken into account. 

On the basis of the monitoring carried out so far 
(see Chapter 3.4.2) and in compliance with the 
secondary provision of the main operating plan, 
it can be assumed that significant impacts on 
benthic habitats and their communities can be 
excluded with the necessary certainty by defin-
ing the areas SKN1 and SKN2. 

4.4.3 Fish  

The definition of the areas for the extraction of 
raw materials does not have a significant impact 
on the protected asset fish. 

4.4.4 Marine mammals  

The basis for the definition of the reserved areas 
KWN2 and KWN3 and the priority area KWN1 
for hydrocarbon extraction in zones 4 and 5 are 
corresponding permits under Section 7 BBergG 
and permits under Section 8 BbergG (cf. Section 
3.4, Specifications on Raw Material Extraction in 
ROP-E 2021). The specifications are, therefore, 
records of already approved or existing activi-
ties. The incorporation of the raw material extrac-
tion areas into the spatial development plan 
means that, in existing and, above all, in future 
planning, the interactions between the uses and 
cumulative impacts on biological assets can be 
better assessed and forecast. 

On the basis of the above statements and the 
presentations in Chapter 3.4.4the SEA con-
cludes that no significant impact on marine mam-
mals is expected, but that, compared to the non-
implementation of the plan, adverse effects are 
avoided.  

4.4.5 Seabirds and resting birds  

The basis for the definition of the reserved areas 
KWN2 and KWN3 and the priority area KWN1 
for hydrocarbon extraction in zones 4 and 5 is 
the corresponding permits under Section 7 
BBergG and permits under Section 8 BbergG (cf. 

Section 3.4, Specifications on Raw Material Ex-
traction in ROP 2021). The specifications are 
based on already licensed or existing activities. 
The spatial planning provisions are, therefore, 
not expected to increase the intensity of use in 
the areas. Significant impacts from the specifica-
tions can be ruled out with the necessary cer-
tainty. 

The areas SKN1 and SKN2 reserved for sand 
and gravel extraction (with the exception of a 
part of the reserved area SKN2) are located 
within the nature reserve " Sylt Outer Reef - 
Eastern German Bight ". The SKN1 reserved 
area is entirely within sub-area II of the nature 
reserve and thus within the "Eastern German 
Bight" bird sanctuary. Both reserve areas are 
also completely within the main concentration 
area of loons in spring. 

In the status description and assessment of the 
nature conservation areas in the North Sea EEZ, 
the impacts of sand and gravel extraction in the 
OAM III permit area (SKN1) on seabird species 
or species groups protected in the bird reserve 
were predominantly rated as "negligible" (BfN 
2017). The low level of sand and gravel extrac-
tion in previous years had only minor impacts on 
loons and aukes. This also corresponds to a cur-
rent expert assessment within the framework of 
the FFH compatibility study of the OAM III permit 
area (IFAÖ 2019). Furthermore, there are no 
findings on fundamental changes in sediment 
structure caused by the mining of sand and 
gravel and thus potential changes in the food 
sources of seabirds (IFAÖ 2019). Other impacts 
resulting from sand and gravel extraction are 
mainly temporary and local (see Chapter 3.4.5). 
In addition, the spatial development plan con-
tains the principle (cf. Principle (2) under raw ma-
terials extraction) that sand and gravel extraction 
in the loon reserve area in the period from 1 
March to 15 May should be avoided as far as 
possible. 

Considerable effects of the specifications can be 
excluded with the required degree of certainty. 
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4.4.6 Migratory birds  

Significant effects from the spatial planning defi-
nitions of reserved areas for sand and gravel ex-
traction and hydrocarbon extraction and the pri-
ority area for hydrocarbon extraction can be ex-
cluded with the necessary certainty. 

 Fisheries  

The ROP-E contains a provision for Norway lob-
ster fisheries, with the FiN1 reservation. 

4.5.1 Seabed/Site  

The impairment of the seabed in terms of fishing 
exploitation is presented in Chapter 0Since the 
proposed reserved area for Norway lobster fish-
eries (FiN1) has been considered the traditional 
main Nephrops fishery area for decades, no fur-
ther significant impacts on the conservation 
value of the bottom are to be expected in terms 
of this ROP-E definition. 

4.5.2 Benthos and biotopes  

With regard to fisheries use, there are no further 
concrete effects of the ROP-E provisions com-
pared to the general effects of use described in 
Chapter 3.5.2. 

No increases in fishing effort due to the designa-
tion of the reserved area are forecast. Thus, sig-
nificant impacts on benthic communities and bi-
otopes can be ruled out on the basis of the ROP-
E's provisions on fisheries. 

4.5.3 Fish  

As a result of the spatial planning regulations for 
fisheries, there are unlikely to be any significant 
changes in the impacts on fish fauna compared 
with those described in Chapter 3.5.3 

4.5.4 Marine mammals  

The implementation of the plan will not lead to 
effects on marine mammals other than those al-
ready described in Chapter 3.5.4The designa-
tion of the FinN reserved area for Norway lobster 

fisheries will not lead to an increase in current 
fishing activity in this area of the EEZ. 

4.5.5 Avifauna  

With regard to fisheries use, there are no further 
effects of the provisions of ROP-E compared to 
the general impacts of use described in Sections 
3.5.5and 3.5.6. The designation of the FiN1 re-
serve area for Norway lobster fisheries is not ex-
pected to lead to an increase in fishing activity in 
this area. 

 Marine Research  

For marine research, in particular the fisheries 
research activities of the Thuenen-Institute for 
Sea Fisheries, the GSBTS boxes of the 
Thuenen-Institute for Sea Fisheries have been 
designated as research reserve areas FoN1 to 
FoN3 in the North Sea. 

The definition is made in order to safeguard ex-
isting long-term fisheries research programmes. 
The aim is to keep these areas free from uses, 
which could devalue the long-term research se-
ries.  

The results of marine scientific research are to 
be continuously recorded in order to explain eco-
system interrelationships as comprehensively as 
possible and thus create an important basis for 
sustainable development in the EEZ. 

Since the aim here is to safeguard the stock, the 
area definitions have no further impact on the 
protected species and the marine environment 
as a whole compared with the current status and 
the zero variant. 

4.6.1 Seabed/Site  

The provisions of ROP-E do not result in any 
other concrete impacts on the seabed than those 
described in Chapter Fehler! Verweisquelle 
konnte nicht gefunden werden.Significant im-
pacts on the soil as a protected resource as a 
result of the provisions of ROP-E for the use of 
marine research can thus be excluded. 
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4.6.2 Benthos and biotopes  

With regard to the use of marine research, there 
are no further concrete effects of the ROP-E pro-
visions compared with the general effects of use 
described in Section 3.6.2. Significant impacts 
on benthic communities and biotopes as a result 
of the ROP-E provisions on marine research can 
thus be ruled out. 

4.6.3 Fish  

The designation of the research reserve areas 
does not have a significant impact on the pro-
tected asset fish. 

4.6.4 Marine mammals  

The designation of reserved areas for scientific 
research means that interactions among uses 
and cumulative impacts on biological assets can 
be better assessed in existing and, above all, fu-
ture planning. 

On the basis of the above statements and the 
presentations in Chapter 3.6.4the SEA con-
cludes that the provisions for scientific research 
in the spatial development plan are not expected 
to have a significant impact on marine mammals, 
but rather that adverse effects are avoided in 
comparison with not implementing the plan. 

4.6.5 Avifauna  

With regard to marine research, there are no fur-
ther concrete effects of the ROP-E provisions 
compared with the general effects of use de-
scribed in Chapter 3.6.5. Significant impacts on 
seabirds and resting and migratory birds due to 
the provisions of ROP-E on marine research can 
be ruled out with the necessary certainty. 

 Nature conservation  

The National Marine Protected Areas Borkum 
Riffgrund, Doggerbank, Sylt Outer Reef – East-
ern German Bight in the North Sea EEZ are des-
ignated as priority areas for nature conservation 
in accordance with their conservation objectives. 

The "main concentration area of loons" defined 
in the BMU position paper of 2009 is designated 
as the reserved area for divers. 

The main distribution area of harbour porpoises 
in summer (in accordance with BMU's 2013 
noise abatement concept) is defined as the tem-
porary reserve area "Harbour porpoises (May to 
August)". 

The provisions contribute to the long-term 
preservation and development of the marine en-
vironment in the EEZ as an ecologically intact 
open space over a large area. The designation 
of areas which have an important ecological 
function for specific species – the main concen-
tration area of loons and the main distribution 
area of harbour porpoises – as reserved areas 
provides special protection for the species group 
of loons and harbour porpoise, which are sensi-
tive to disturbance. The spatial development 
plan thus contributes to achieving the objectives 
of the MSFD. 

4.7.1 Seabed/Site  

The spatial development plan reinforces nature 
conservation in the German EEZ by defining pri-
ority areas for nature conservation. This sup-
ports the expected positive effects of manage-
ment measures for marine protected areas on 
the seabed protected asset. 

4.7.2 Benthos and biotopes  

The designation of the designated nature con-
servation areas of the North Sea EEZ as nature 
conservation priority areas supports the positive 
effects on benthic communities and biotopes 
that can be expected on the basis of appropriate 
management measures for the nature conserva-
tion areas. 

The spatial planning designation as a priority 
area supports the maintenance or restoration of 
a favourable conservation status for the habitat 
types characteristic of the nature conservation 
areas as defined in Annex I of Directive 
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92/43/EEC (sandbanks with only weak perma-
nent cover by seawater (EU code 1110) and 
reefs (EU code 1170)), as well as the natural or 
semi-natural character of species-rich gravel, 
coarse sand and sediment beds and the function 
of these habitats as regeneration areas for ben-
thic biotic communities. 

4.7.3 Fish  

The designation of nature reserves as priority ar-
eas in the EEZ could have a positive impact on 
the fish fauna. In particular, marine protected ar-
eas could increase the biodiversity and condition 
of the fish zone and counteract the overexploita-
tion of fish stocks. 

4.7.4 Marine mammals  

The harbour porpoise is one of the protected 
species in all three priority areas of nature con-
servation. In addition, the plan defines the main 
concentration area identified as part of BMU's 
noise abatement concept (2013) as the reserve 
area for harbour porpoises during the sensitive 
period from 1 May to 31 August inclusive. The 
designation of wind energy priority areas exclu-
sively outside priority areas for nature conserva-
tion leads to the avoidance and mitigation of neg-
ative impacts on the population of harbour por-
poise in the German North Sea EEZ. The desig-
nation of the porpoise priority area will also pro-
tect important habitats during the rearing sea-
son. 

As a result, the nature conservation provisions 
have a positive impact on the conservation sta-
tus of the harbour porpoise population. 

4.7.5 Avifauna  

Among other things, the spatial development 
plan defines the nature reserve "Sylt Outer Reef 
– Eastern German Bight" with the bird sanctuary 
in sub-area II of the complex area as a nature 
conservation priority area. This provides special 
protection for the habitat of specially protected 
species and regularly occurring migratory bird 

species. By establishing priority and reserved ar-
eas for wind energy exclusively outside priority 
areas of nature conservation, the impact of off-
shore wind energy on protected and other bird 
species and their habitat, such as habitat loss 
and collision risks, will be reduced.  

The main concentration area of loons is also 
designated as a nature conservation reserve (cf. 
ROP-E Principle (2) Ch. 2.4.1 Nature conserva-
tion). This states that the planning, construction 
and operation of energy generation facilities in 
the loon reserve should not take place if this 
leads to a significant impairment of the loon's 
habitat. This gives additional consideration to the 
protection of the species group of loons, which is 
sensitive to disturbance, and their particularly 
important habitat in the North Sea EEZ. In addi-
tion, the designation of the larger main concen-
tration area of loons, which covers Part II of the 
nature conservation area "Sylt Outer Reef – 
Eastern German Bight" as a reserved area, may 
have a positive impact on other species pro-
tected in the nature conservation area or bird 
sanctuary and their feeding and resting grounds. 

Many bird species migrating across the German 
North Sea rest on their migration to their winter-
ing or breeding grounds in the EEZ. 

All in all, the regional planning provisions on na-
ture conservation in the EEZ have exclusively 
positive effects on sea and resting bird species 
and migratory birds. 

 Other uses without spatial speci-
fications  

4.8.1 National and alliance defence  

No spatial specifications are made for the de-
fence of the country and the alliance and the mil-
itary exercise areas are only presented for infor-
mation purposes. 

As the ROP-E only tracks the resources, there 
are no effects beyond the non-implementation of 
the plan. 
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4.8.2 Air transport  

Air traffic above the EEZ takes place in the con-
text of commercial flights at higher altitudes. No 
direct impact on the marine environment is ex-
pected from the provisions of the ROP-E. 

4.8.3 Leisure  

Recreational activities in the EEZ are mainly car-
ried out through traffic involving private smaller 
motor and sailing boats. In contrast to areas near 
the coast, relatively low frequencies and environ-
mental pollution are assumed. No direct pollution 
of the marine environment is to be expected as 
a result of the provisions of the ROP-E. 

 Interactions  

In general, impacts on a protected asset lead to 
various consequences and interactions between 
the protected goods. For example, impacts on 
the seabed or the water body usually also have 
consequences for the biotic assets in these hab-
itats. For example, pollutant discharges may re-
duce water and/or sediment quality and be ab-
sorbed by benthic and pelagic organisms from 
the surrounding medium. The biotic protection 
goods are essentially interlinked via the food 
chains. These interrelationships between the 
various objects of protection and possible im-
pacts on biological diversity are described in de-
tail for the respective objects of protection. 

Sediment shifting and turbidity plumes 

Sediment shifting and turbidity plumes occur 
during the construction phase for wind farms and 
platforms or the laying of a submarine cable sys-
tem. Fish are temporarily driven away. The 
macrozoobenthos is covered locally. As a result, 
the feeding conditions for benthos-eating fish 
and for fish-eating seabirds and harbour por-
poises also change temporarily and locally (de-
crease in the supply of available food). However, 
considerable impairments to the biotic assets to 
be protected, and thus to the existing interac-
tions with one another, can be ruled out with the 
requisite degree of certainty due to the mobility 

of species and the temporal and spatial limitation 
of sediment relocation and turbidity plumes. 

Noise emissions 

The installation of facilities can lead to temporary 
escape reactions and avoidance of the area by 
marine mammals, some fish species and seabird 
species. Great seagulls, on the other hand, are 
attracted by the construction activities. On the 
other hand, avoidance by seabirds sensitive to 
disturbance would reduce the risk of bird strikes. 

Land use 

The laying of foundations results in a local dep-
rivation of settlement area for the benthic zone, 
which can lead to a potential deterioration of the 
food base for the fish, birds and marine mam-
mals following within the food pyramid. However, 
benthos-eating seabirds in deeper water areas 
are not affected by the loss of foraging area due 
to land sealing, as the water is too deep for ef-
fective food acquisition. 

Placement of artificial hard substrate 

The introduction of an artificial or off-site hard 
substrate (e.g. foundations, cable crossing struc-
tures) leads to a change in seabed and sediment 
conditions locally. As a consequence, the com-
position of the macrozoobenthos can change. 
According to KNUST et al (2003), the introduction 
of artificial hard substrate into sandy seabeds 
leads to the colonisation of additional species. 
These species will most likely be recruited from 
natural hard substrate habitats, such as superfi-
cial boulder clay and stones. 

Thus, the risk of negative impacts on benthic 
sandy seabed communities by non-native spe-
cies is low. However, settlement areas for sandy 
soil fauna are lost in these places. By changing 
the species composition of the macrozooben-
thos community, the food base of the fish com-
munity at the site can be influenced (bottom-up 
regulation). 

Certain fish species could be attracted, which in 
turn could increase the feeding pressure on the 
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benthos by predation and thus shape the domi-
nance relationships by selecting certain species 
(top-down regulation). 

Prohibition of use and visitation 

Within and around the wind farms and platforms 
there is a fishing ban. Restrictions on fishing can 
lead to an increase in the stock of both target and 
unused fish species, and a shift in the length 
spectrum of these fish species is also conceiva-
ble. In the event of an increase in fish stocks, an 
enrichment of the food supply for marine mam-
mals can be expected. It is also expected that a 
macrozoobenthos community will develop that is 
undisturbed by fishing activity. This could mean 
that the diversity of the community of species will 
increase, giving sensitive and long-lived species 
of the current epifauna and infauna better 
chances of survival and developing stable 
stocks. 

Due to the variability of the habitat, interactions 
can only be described in a very imprecise man-
ner overall. In principle, it can be stated that, at 
present, no effects on existing interactions that 
could result in a threat to the marine environment 
are discernible as a result of the implementation 
of ROP-E. Therefore, it must be concluded for 
the SEA that, according to the current state of 
knowledge, no significant impacts due to interac-
tions on the marine environment are to be ex-
pected from the provisions in the spatial devel-
opment plan, but rather that, compared with non-
implementation of the plan, adverse impacts can 
be avoided. 

 Cumulative effects  

4.10.1 Seabed/site, benthos and biotopes  

A substantial part of the environmental impacts 
caused by the areas for offshore wind energy 
and areas reserved for cables on the seabed, 
benthos and biotopes will only occur during the 
construction period (formation of turbidity 
plumes, sediment relocation etc.) and on a spa-
tially narrowly defined area. Due to the gradual 

implementation of the construction projects, cu-
mulative construction-related environmental im-
pacts are unlikely. Possible cumulative impacts 
on the seabed, which could also have a direct 
impact on the benthic material to be protected 
and on specially protected biotopes, result from 
the permanent direct land use of the system 
foundations and from the cables laid. The indi-
vidual impacts are generally small-scale and lo-
cal. 

In the area where cables are laid, the impairment 
of sediment and benthic organisms will be es-
sentially temporary. In the case of crossing par-
ticularly sensitive biotopes, such as reefs or spe-
cies-rich gravel, coarse sand and shell beds, 
permanent impairment would have to be as-
sumed. 

For a balance of site use, please refer to the en-
vironmental report on FEP 2019 or FEP draft 
2020. There an estimation of the direct site use 
by wind energy and power cables is made using 
model assumptions. 

No statement can be made on the use of spe-
cially protected biotopes under Article 30 of the 
Federal Nature Conservation Act (BNatSchG) 
due to the lack of a reliable scientific basis. A 
comprehensive sediment and biotope mapping 
of the EEZs currently being carried out will pro-
vide a more reliable basis for assessment in fu-
ture. 

In addition to the direct use of the seabed and 
thus of the habitat of the organisms settled there, 
system foundations, overlying cables and neces-
sary crossing structures lead to an additional 
supply of hard substrate. As a result, alien hard 
substrate loving species can settle and change 
the species composition. This effect can lead to 
cumulative effects due to the erection of several 
offshore structures, pipelines or rock fills in 
crossing areas for pipelines. The benthic fauna 
adapted to soft seabeds also lose habitat due to 
the hard substrate introduced. However, since 
both the grid infrastructure and the wind farms 
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will use the area ‰, no significant impacts are to 
be expected in the cumulative area, according to 
current knowledge, which would endanger the 
marine environment with regard to the seabed 
and benthos. 

4.10.2 Fish  

The impact on the fish fauna caused by the pro-
visions is probably most strongly determined by 
the realisation of an initial 20 GW of wind energy 
in the reserved areas of the North and Baltic 
Seas. The impact of the OWPs will focus on the 
one hand on the regularly ordered closure of the 
area for fishing and, on the other hand, on habi-
tat changes and their interaction. 

The expected fishery-free zones within the wind 
farm areas could have a positive impact on the 
fish zone by eliminating the negative effects of 
fishing, such as disturbance or destruction of the 
seabed and catch and by-catch of many species. 
The lack of fishing pressure could lead to a more 
natural age distribution of the fish fauna, leading 
to an increase in the number of older individuals. 
The OWP could develop into an aggregation site 
for fish, although it is not yet clear whether wind 
farms attract fish. 

In addition to the absence of fishing, an improved 
food base for fish species with a wide range of 
diets could be envisaged. The growth of sessile 
invertebrates on wind turbines could favour ben-
thos-eating species and provide the fish with a 
larger and more diverse food source (LINDE-

BOOM et al. 2011). This could improve the condi-
tion of the fish, which in turn would have a posi-
tive effect on their fitness. Research is currently 
needed to transfer such cumulative effects to the 
fish population level. 

Furthermore, wind farms in the southern North 
Sea could have an additive effect beyond their 
immediate location, by spreading the mass and 
measurable production of plankton by currents, 
which could influence the qualitative and quanti-
tative composition of the zooplankton (FLOETER 

et al. 2017). This, in turn, could affect more 

planktonic fish species, including pelagic school-
ing fish such as herring and sprat, which are the 
target of one of the largest fisheries in the North 
Sea. The species composition could also 
change directly, as species with habitat prefer-
ences different from those of established spe-
cies, e.g. reef dwellers, find more favourable liv-
ing conditions and are more abundant. In the 
Danish wind farm Horns Rev, 7 years after con-
struction, a horizontal gradient in the occurrence 
of hard-subrate-affected species was found be-
tween the surrounding sand areas and near the 
turbine foundations: cliff perch Ctenolabrus 
rupestris, eel mother Zoarces viviparous and 
lumpfish Cyclopterus lumpus were found much 
more frequently near the wind turbine founda-
tions than on the surrounding sand areas (LEON-

HARD et al. 2011). Cumulative effects resulting 
from a major expansion of offshore wind energy 
could include 

• an increase in the number of older indi-
viduals, 

• better conditions for fish due to a larger 
and more diverse food base, 

• the further establishment and distribution 
of fish species adapted to reef structures, 

• the recolonisation of previously heavily 
fished areas and zones, 

• better living conditions for territorial spe-
cies such as cod-like fish. 

The natural mechanism for limiting populations 
is, besides predation, intra- and interspecific 
competition, also called density limitation. It can-
not be excluded that, within individual wind 
farms, local density limitation sets in before the 
favourable effects of the wind farms are spatially 
reproduced, e.g. through the migration of "sur-
plus" individuals. In this case, the effects would 
be local and not cumulative. What effects 
changes in the fish fauna could have on other 
elements of the food web, both below and above 
their trophic level, cannot be predicted at this 
stage of knowledge. 
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Together with the designation of nature re-
serves, wind farms could contribute to positive 
stock development and thus to the recovery of 
fish stocks in the North Sea. 

4.10.3 Marine mammals  

Cumulative effects on marine mammals, in par-
ticular harbour porpoises, may occur mainly due 
to noise exposure during the installation of deep 
foundations. For example, marine mammals can 
be significantly affected by the fact that, if ram-
ming is carried out simultaneously at different 
sites within the EEZ, there is not enough equiv-
alent habitat available for evasion and retreat. 

The implementation of offshore wind farms and 
platforms so far has been relatively slow and 
gradual. From 2009 to 2018, pile driving work 
was carried out on twenty wind farms and eight 
converter platforms in the German North Sea 
EEZ. Since 2011, all pile driving work has been 
carried out using technical noise reduction 
measures. Since 2014, the noise protection val-
ues have been reliably maintained and even un-
dercut by the successful use of noise reduction 
systems. The majority of the construction sites 
were located at distances of 40 to 50 km from 
each other, so that there was no overlapping of 
noise-intensive pile driving that could have led to 
cumulative effects. Only in the case of the two 
directly adjacent projects Meerwind Süd/Ost and 
Nordsee Ost in area 4 was it necessary to coor-
dinate the pile driving and aversive measures. 

The evaluation of the noise results with regard to 
sound propagation and the possible resulting cu-
mulation has shown that the propagation of im-
pulsive sound is greatly restricted when effective 
sound-reducing measures are applied (BRANDT 

et al. 2018, DÄHNE et al., 2017). 

Cumulative impacts by the plan on the popula-
tion of harbour porpoise are considered in ac-
cordance with the requirements of BMU's 2013 
noise abatement plan. To avoid and reduce cu-
mulative impacts on the population of harbour 
porpoises in the German EEZ, the provisions of 

the downstream approval procedure stipulate 
that the noise impact on habitats is to be re-
stricted to maximum permitted areas of the EEZ 
and nature conservation areas. According to 
this, the spread of noise emissions must not ex-
ceed defined proportions of the German EEZ 
and nature conservation areas. This ensures 
that animals have sufficient high-quality habitats 
available to them at all times for evasion. The pri-
mary purpose of the ordinance is to protect ma-
rine habitats, by avoiding and minimising disturb-
ances caused by impulsive noise. 

In concrete terms, the order in the downstream 
licensing notices provides for the following: 

- It must be ensured with the necessary 
certainty that at any given time no more 
than 10% of the area of the German 
North Sea EEZ and no more than 10% of 
a neighbouring nature conservation area 
affected by sound-intensive pile driving 
for the foundation of the piles are affected 
by disturbance-inducing sound impacts. 

- During the sensitive period of the harbour 
porpoise from 1 May to 31 August, it must 
be ensured with the necessary certainty 
that no more than 1% of sub-section I of 
the nature reserve "Sylt Outer Reef – 
Eastern German Bight" with its special 
function as a rearing area is affected by 
disturbance-inducing noise of noise-in-
tensive pile driving for the foundation of 
piles. 

By defining the reserve area for the harbour por-
poise, the standards for the protection of impul-
sive noise emissions applicable to projects in the 
"Sylt Outer Reef – Eastern German Bight" nature 
reserve will, in future, also apply to projects in 
and around the reserve area as part of down-
stream approval procedures. 

The area reserved for harbour porpoise during 
the summer months includes the "Sylt Outer 
Reef" protection area and its immediate sur-
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roundings. Pile-driving operations with the po-
tential to cause disturbance due to noise in the 
main concentration area of harbour porpoise 
during the sensitive season are coordinated in 
such a way that the proportion of the area af-
fected remains below 1% at all times. In addition, 
in accordance with the BMU's noise abatement 
concept (2013), all pile driving activities are co-
ordinated with the aim of always keeping suffi-
cient alternative possibilities free in the protected 
areas, in equivalent habitats and in the entire 
German EEZ. 

The conclusion is that the implementation of the 
plan will lead to the avoidance and reduction of 
cumulative effects. This assessment also ap-
plies to the cumulative effects of the various uses 
on marine mammals. 

4.10.4 Seabirds and resting birds  

Among the uses taken into account in the spatial 
development plan, the use of offshore wind en-
ergy by vertical structures such as platforms or 
offshore wind turbines, in particular, can have 
different impacts on seabirds and resting birds, 
such as habitat loss, an increased risk of colli-
sion or a chasing and disturbance effect. These 
effects are considered on a site and project spe-
cific basis in the environmental impact assess-
ment and are monitored in the subsequent mon-
itoring of the construction and operation phase 
of offshore wind farm projects. For seabirds and 
resting birds, in particular, the loss of habitat due 
to the cumulative effects of several structures or 
offshore wind farms can be significant. There-
fore, the cumulative effects of offshore wind en-
ergy on seabirds and resting birds are discussed 
below. 

In order to assess the significance of the cumu-
lative effects on seabirds and resting birds, any 
effects must be assessed on a species-specific 
basis. In particular, species listed in Annex I of 
the Directive, species in sub-area II of the nature 
reserve "Sylt Outer Reef – Eastern German 

Bight" and species for which avoidance behav-
iour towards structures has already been estab-
lished must be considered with regard to cumu-
lative effects. 

When assessing the cumulative effects of the re-
alisation of offshore wind farms, special attention 
must be paid to the group of loons, together with 
the endangered and at the same time disturb-
ance-sensitive species of red-throated and 
black-throated divers. GARTHE & HÜPPOP (2004) 
certify that divers are very sensitive to structures. 
For the consideration of cumulative effects, both 
neighbouring wind farms and those located in 
the same coherent functional spatial unit defined 
by physically and biologically significant charac-
teristics for a species should be taken into ac-
count. In addition to the structures themselves, 
impacts from shipping traffic (including for the 
operation and maintenance of cables and plat-
forms) must also be taken into account. Recent 
findings from studies confirm the scare effect on 
divers caused by ships. Star divers and black-
throated divers are among the most sensitive 
bird species in the German North Sea to ship-
ping traffic (MENDEL et al. 2019, FLIESSBACH et 
al. 2019, BURGER et al. 2019). 

The main concentration area takes into account 
the period of particular importance for the spe-
cies, spring. On the basis of the data available at 
the time, the main concentration area was de-
fined in 2009. The main concentration area was 
home to around 66% of the German North Sea 
loon population and around 83% of the EEZ pop-
ulation in spring and is, therefore, among other 
things, of particular importance in terms of pop-
ulation biology (BMU 2009) and an important 
functional component of the marine environment 
with regard to sea birds and resting birds. 
Against the background of current stock assess-
ments, the importance of the main concentration 
area for loons in the German North Sea and 
within the EEZ has increased further (SCHWEM-

MER et al. 2019).  
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The current results from the operational monitor-
ing of offshore wind farms and from research 
projects, which partly used investigation meth-
ods independent of the standardised monitoring 
according to the Standard Investigation Concept 
(SIC) (e.g. telemetry study within the framework 
of the DIVER project), unanimously show that 
the avoidance behaviour of loons towards off-
shore wind farms is far more pronounced than 
had been anticipated in the original approval de-
cisions of the wind farm projects (cf. Chapter 
3.2.6). 

The interim results of an FTZ study were pre-
sented at the BSH's Marine Environment Sym-
posium 2018. The results have been published 
(GARTHE et al. 2018, SCHWEMMER et al. 2019). 
The cumulative consideration of the avoidance 
behaviour of loons compared to offshore wind 
farms showed a calculated complete habitat loss 
of 5.5 km and a statistically significant decrease 
in abundance up to a distance of 10 km, starting 
from the periphery of a wind farm (GARTHE et al. 
2018). The statistically significant decrease in 
abundance is not a total avoidance, but a partial 
avoidance, with increasing densities of loons up 
to a distance of 10 km from a wind farm. The cal-
culated total habitat loss of 5.5 km is used to 
quantify the habitat loss in analogy to the former 
shunning distance of 2 km. It is based on the 
purely statistical assumption that there are no 
loons within 5.5 km of an offshore wind farm. A 
further cross-project study on the occurrence 
and distribution of, and effects of offshore wind 
farm projects on loons in the German North Sea 
commissioned by the BWO provided compara-
ble results for all wind farm projects realised, with 
a significant avoided distance of 10 km and a cal-
culated total habitat loss of approx. 5 km. The 
results from GARTHE et al. (2018) regarding the 
avoidance behaviour of loons are thus confirmed 
by an independent study (BIOCONSULT SH et al. 
2020). 

In summary, the results of the monitoring and re-
search projects show that the avoidance behav-
iour of loons towards offshore wind farms is 
much more pronounced than previously as-
sumed. A population calculation for the main 
concentration area within the scope of the FTZ's 
sea diver study commissioned by BfN and BSH 
showed an increase in the red-throated diver 
population for the period 2002 to 2012, which 
has remained at a relatively constant high level 
since 2012. However, a decrease in the red-
throated diver population has been observed for 
the entire German North Sea, whose sub-areas 
have different local significance as a habitat for 
loons, since 2012 (observation period until 2017) 
(SCHWEMMER et al. 2019). The study commis-
sioned by the BWO yields qualitatively and quan-
titatively comparable population figures and pop-
ulation trends for the main concentration area 
and the German North Sea. Differences can be 
attributed to different methods of population cal-
culation and modified categorisation bases. 

Both studies confirm the overall high and special 
functional importance of the main concentration 
area as a habitat for loons in the German North 
Sea (SCHWEMMER et al. 2019, BIOCONSULT SH 

et al. 2020). This is particularly true against the 
background of the pronounced avoidance be-
haviour and associated habitat loss. 

The main concentration area represents a par-
ticularly important component of the marine en-
vironment in terms of seabirds and resting birds, 
in particular the group of loons. The spatial plan-
ning definition of the main concentration area for 
loons as a reserved area takes particular ac-
count of the protection of loons in this particularly 
important habitat, especially against the back-
ground of the observed avoidance behaviour 
from the operational phase of the OWP in the 
North Sea EEZ. The designation of areas EN4 
and EN5 within the main concentration area as 
reserved areas for offshore wind energy takes up 
the examination of areas N-4 and N-5 for subse-
quent use in FEP 2019 (BSH 2019) at the level 
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of regional planning. The layout of area EN13 
and the maintenance of a distance of 5.5 km 
from the main concentration area will also avoid 
further area-related impairments, taking into ac-
count the current state of scientific knowledge. 

The definitions of other uses are located outside 
the main concentration area of loons in areas of 
lesser importance for divers and/or refer to uses 
whose impacts are mostly temporary and local 
(cf. corresponding sub-chapters in Chapters 3 
and 4). In conclusion, it can be stated that, based 
on the current state of knowledge and taking into 
account the provisions and principles for the pro-
tection of the main concentration area, no signif-
icant cumulative impacts of spatial planning pro-
visions on the group of loons, which is sensitive 
to disturbance, (in this case red-throated and 
black-throated divers) are to be expected. 

For other species of sea birds and resting birds, 
it can be assumed that the provisions and princi-
ples relating to divers and the main area of con-
centration will also have a positive effect. The 
nature conservation priority areas contribute to 
safeguarding open spaces, as uses incompati-
ble with nature conservation are excluded in 
them. These definitions protect important habi-
tats and reduce habitat impairment and collision 
risks there. Outside the nature conservation ar-
eas, the occurrence of some species is charac-
terised by the fact that they occur over a large 
area within the EEZ with no clear distribution pri-
orities (see Chapter 2.8.2). Moreover, the im-
pacts of some uses often have a local impact 
and are limited to the duration of use (cf. corre-
sponding sub-chapters in Chapters 2and 3). 
Moreover, some spatial planning regulations, 
such as those governing shipping, are not ex-
pected to lead to a densification or increased in-
tensity of use, but rather represent a record of 
existing activity levels. 

As a result of the SEA, considerable cumulative 
effects of the spatial planning provisions on the 
protected property of sea birds and resting birds 

are not to be expected according to current 
knowledge. 

4.10.5  Migratory birds  

Among the uses taken into account in the spatial 
development plan, the use of offshore wind en-
ergy by the vertical structures of offshore wind 
turbines in particular can have different impacts 
on migratory birds, such as barrier effects and 
risks of collision. These effects are considered 
specifically for each site within the scope of the 
environmental impact assessment and are mon-
itored within the subsequent monitoring of the 
construction and operation phase of offshore 
wind farm projects. 

By defining priority and reserved areas for off-
shore wind energy in a spatial context and se-
curing open space in nature reserves, barrier ef-
fects and collision risks in important food and 
resting habitats are reduced. The effects of the 
further uses or their definitions are comparatively 
less space-consuming with regard to the verti-
cality in airspace. 

According to current knowledge, significant cu-
mulative effects of the spatial planning defini-
tions of all uses taken into account on migratory 
birds can be ruled out with the necessary cer-
tainty. 

 Transboundary effects  

The SEA concludes that, as matters stand at 
present, the provisions of the ROP-E will not 
have a significant impact on the areas of neigh-
bouring countries bordering the German North 
Sea EEZ. 

Significant transboundary impacts can generally 
be ruled out for the following assets to be pro-
tected: seabed, water, plankton, benthos, bio-
topes, landscape, cultural heritage and other 
material goods, and the human being and hu-
man health. Possible significant transboundary 
impacts could only arise if all of the planned wind 
farm projects in the area of the German North 
Sea are taken into account cumulatively for the 
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highly mobile objects of protection, marine mam-
mals, sea and resting birds, migratory birds and 
bats and if no avoidance and mitigation 
measures are ordered in the context of down-
stream approval procedures. 

With regard to fish, the SEA comes to the con-
clusion that, according to the current state of 
knowledge, no significant transboundary im-
pacts on fish are to be expected as a result of the 
implementation of the ROP-E, since, on the one 
hand, the areas for which the ROP-E has been 
defined do not have a prominent function for the 
fish fauna and, on the other hand, the recognisa-
ble and predictable effects are of a small-scale 
and temporary nature. Based on current 
knowledge and taking into account avoidance 
and mitigation measures, significant transbound-
ary impacts can also be ruled out for the pro-
tected marine mammal species. For example, 
the installation of the foundations of wind tur-
bines and converter platforms is only permitted 
in the specific approval procedure if effective 

noise reduction measures are implemented. 
With regard to sea birds and resting birds, the 
"Sydlige Nordsø" Danish bird sanctuary, which is 
directly adjacent to the German EEZ to the north 
and also has a high occurrence of divers, must 
be taken into account when considering possible 
significant transboundary impacts. Based on 
current knowledge, the spatial development plan 
is not expected to have any significant effects as 
a result of the definitions. 

For migratory birds, wind turbines, in particular, 
can represent a barrier or a collision risk. By de-
fining areas for wind energy exclusively outside 
marine nature reserves, these impacts are re-
duced in important resting areas for some migra-
tory bird species. The other uses taken into ac-
count in the spatial development plan do not 
have comparable spatial impacts. Based on cur-
rent knowledge, no significant transboundary im-
pacts of the provisions of the spatial develop-
ment plan on migratory birds are to be expected. 
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5 Legal species protection 
assessment 

 General part  

As explained above, the plan area, the German 
EEZ in the North Sea, contains several Euro-
pean wild bird species within the meaning of Ar-
ticle 1 of the Birds Directive and marine mammal 
species listed in Annexes II and IV of the Habi-
tats Directive. 

Within the framework of this species protection 
assessment, it is being investigated whether the 
plan meets the requirements of Section 44 sub-
section 1 numbers 1 and 2 of the BNatSchG for 
specially and specially protected animal species. 
In particular, it will be investigated whether the 
plan violates species protection prohibitions. 

Under Section 44 subsection 1 number 1 of the 
BNatSchG, the killing or injury of wild animals of 
specially protected species, that is, inter alia, an-
imals listed in Annex IV to the Habitats Directive 
and Annex I to the Birds Directive, is prohibited. 
The species protection assessment under Sec-
tion 44 subsection 1 number 1 of the BNatSchG 
always relates to the killing and injury of individ-
ual animals. 

Under Section 44 subsection 1 number 2 of the 
BNatSchG, it is also not permitted to cause sig-
nificant disturbance to wild animals of specially 
protected species during the reproduction, rear-
ing, moulting, wintering and migration periods. 

It does not matter whether relevant damage or 
disturbances are based on reasonable grounds, 
nor does it matter what the reasons, motives or 
subjective trends are for compliance with the 
prohibitions. (Landmann/Rohmer Umweltrecht 
Volume I - Commentary on the BNatSchG, 2018, 
p. § 44 marginal no. 6). 

According to the legal definition of Section 44 
subsection 1 number 2 2nd half-sentence 

BNatSchG, a significant disturbance is deemed 
to exist if the conservation status of the local 
population of a species deteriorates. According 
to the guidelines on the system of strict protec-
tion for animal species of Community interest un-
der the Habitats Directive (marginal note 39), a 
disturbance within the meaning of Art. 12 of the 
Habitats Directive exists if the survival chances, 
reproductive success or ability of a protected 
species to reproduce is reduced by the act in 
question or if this act leads to a reduction in its 
range. On the other hand, occasional disturb-
ances which are not likely to have a negative im-
pact on the species concerned are not to be re-
garded as disturbance within the meaning of Ar-
ticle 12 of the Habitats Directive. 

Among the uses specified in the plan, wind 
power generation is the most intensive use. In 
recent years, the state of knowledge in connec-
tion with impacts relevant to species protection 
law has been expanded through the use of 
avoidance and mitigation measures and moni-
toring of them. 

In the following, species protection issues are 
examined in respect of wind power generation. 
Subsequently, possible cumulative impacts with 

other uses are presented. 

 Marine mammals  

In the German North Sea EEZ, the harbour por-
poise, common seal and grey seal are species 
listed in Annex II (animal and plant species of 
Community interest whose conservation re-
quires the designation of special areas of con-
servation under the Habitats Directive) and An-
nex IV (animal and plant species of Community 
interest requiring strict protection) of the Habitats 
Directive, which must be protected under Article 
12 of the Directive. Harbour porpoises occur 
throughout the year in varying densities depend-
ing on the area. This also applies to common 
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seals and grey seals. In general, it can be as-
sumed that the entire German North Sea EEZ is 
part of the harbour porpoise habitat. Here, the 
German EEZ is used by the porpoises for pas-
sage but also for stopover and, in some cases, 
as feeding and nursing grounds. 

The occurrence of the animals in the individual 
areas differs greatly from one area to another, in 
terms of both space and time. For marine mam-
mals, and in particular for the specially protected 
harbour porpoise species, the effects of imple-
menting the plan must be assessed in terms of 
species protection. 

In the North Sea EEZ, three nature conservation 
areas were designated by ordinance in 2017 to 
conserve and, where necessary, restore to fa-
vourable conservation status the species listed 
in Annex II of Directive 92/43/EEC, namely the 
harbour porpoise, common seal and grey seal. 
The nature conservation area "Sylt Outer Reef - 
Eastern German Bight" serves as a nursing 
ground. During the period from 1 May to the end 
of August, mother-calf pairs are frequently rec-
orded in the area of the "Sylt Outer Reef - East-
ern German Bight" nature conservation area. 
The "Borkum Riffgrund" nature conservation 
area is of great importance for harbour porpoises 
in spring and partially in the early summer 
months. Significant densities are regularly rec-
orded during this period. The Doggerbank nature 
conservation area has a lower occurrence than 
the other two nature conservation areas. In the 
Doggerbank area, animals have mainly been 
recorded during the summer months. Mother-
calf pairs also occur here. Their presence during 
the summer months also suggests that the Dog-
gerbank area is used as a nursing area. 

In addition, the noise abatement concept of the 
Federal Environment Agency (BMU) (2013) 
identified a main concentration area of harbour 
porpoise in the period from 1 May to the end of 
August within the German Bight on the basis of 
data collected in the period from 2002 to 2010. 

The main concentration area comprises the na-
ture conservation area "Sylt Outer Reef - East-
ern German Bight" and is defined as a conserva-
tion area for harbour porpoises in the spatial plan 
because of its special importance for porpoise 
population conservation. The special importance 
of the reserve derives from the regular occur-
rence of harbour porpoises and the presence of 
mother-calf pairs during the summer months 
within this area. 

Priority areas EN1, EN2 and EN3 are of medium 
to high importance for harbour porpoises (during 
spring), while by contrast they are of low to me-
dium importance for grey seals and common 
seals. Based on the new findings, reservation 
area EN4, priority area EN13 and a section of 
priority area EN11 (near the nature conservation 
area) are of medium importance for harbour por-
poises, even of high importance during summer, 
and form part of the main identified concentration 
area of harbour porpoises in the German North 
Sea (BMU, 2013). The EN5 reservation areas is 
located in the main harbour porpoise concentra-
tion area and is used both as a feeding and nurs-
ing ground for harbour porpoises - even though 
the focus of the concentration is located within 
sub-area I of the "Sylt Outer Reef - Eastern Ger-
man Bight" nature conservation area. The EN5 
area is of great importance in the summer 
months as part of the harbour porpoise nursing 
area in the German Bight.  

The priority areas EN6 to EN12 are of medium 
importance for harbour porpoises and low im-
portance for grey seals and common seals. In 
general, the EN4 and EN5 priority areas and, to 
some extent, the EN11 and EN13 priority areas 
are expected to be of high importance for har-
bour porpoises. The priority areas EN4 and EN5 
are of low to medium importance for grey seals 
and common seals. Priority areas EN11 and 
EN13 are of minor importance for grey seals and 
common seals. Priority areas EN14 to EN18 are 
of medium importance for harbour porpoises and 
of low importance for common seals and grey 
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seals. The EN19 reservation area, like the Dog-
gerbank nature conservation area, is of high im-
portance for harbour porpoise during the sum-
mer months and marks the edge of a large con-
centration area east of the British Isles. The 
EN19 reserve is of minor importance for com-
mon seals and grey seals. 

5.2.1 Section 44 subsection 1 number 1 
BNatSchG (prohibition of killing and 
injury)  

Under Section 44 subsection 1 number 1 of the 
BNatSchG, the killing or injury of wild animals of 
specially protected species, i.e., inter alia, ani-
mals listed in Annex IV to the Habitats Directive, 
is prohibited. The species protection assess-
ment under Section 44 subsection 1 number 1 of 
the BNatSchG relates to the killing and injury of 
individual animals (Gellermann, in: Land-
mann/Rohmer Umweltrecht, as of 91 EL Sep-
tember 2019, Section 44 of the BNatSchG, mar-
gin note 51). The assessment is carried out for 
all areas of the plan, namely EN1 up to and in-
cluding EN19. 

The main threats with fatal consequences for 
harbour porpoise in the ASCOBANS Agreement 
area, which includes the German EEZ in the 
North Sea, include as by-catch in gillnets but 
also in trawls, attacks by dolphins, depletion of 
food resources, physiological effects on repro-
ductive capacity and infectious diseases, possi-
bly as a result of contamination with pollutants. 
A survey of 1692 deaths along the UK coast be-
tween 1991 and 2010 showed that 23% of 
deaths were associated with infectious diseases, 
19% with dolphin attacks and 17% with by-catch. 
A further 15% had died of starvation and 4% 
were stranded while alive (Evans, 2020). 

Evidence of collisions with ships exists for at 
least 21 whale species (Evans, 2003, cited in Ev-
ans 2020). However, collision risks are highest 
for large cetacean species, such as the fin whale 
or the humpback whale (Evans, 2020). A study 

on the causes of deaths on the coasts of the Brit-
ish Isles has shown that about 15% to 20% of 
baleen whales (fin whale, minke whale) have 
had injuries that could have resulted from colli-
sions with ships. In contrast, only 4% to 6% of 
small cetaceans, such as harbour porpoise and 
dolphin, had similar injuries (Evans, Baines & 
Anderwald, 2011, cited in Evans, 2020). 

Based on the current state of knowledge, killing 
or injury of individual animals as a consequence 
of the uses specified in the plan is possible due 
to the input of impulse sound during pile driving 
of installation foundations. 

Marine mammals, and in particular the highly 
protected harbour porpoise species, would be 
highly likely to be injured or even killed by pile-
driving for the foundations of offshore wind tur-
bines, substations or other platforms if no pre-
vention and mitigation measures were taken. 

In its statements BfN frequently assumes that, 
according to current knowledge, injuries in har-
bour porpoises occur in the form of temporary 
hearing loss when animals are exposed to a sin-
gle event sound pressure level (SEL) of 164 dB 
re 1 µPa2/Hz or a peak level of 200 dB re 1 µPa. 

According to the BfN, it is sufficiently certain that, 
if the specified limits of 160 dB for the sound 
event level (SEL05) and 190 dB for the peak level 
at a distance of 750 m from the emission point 
are complied with, killing and injury pursuant to 
Section 44 subsection 1 number 1 of the 
BNatSchG cannot occur. 

The BfN assumes that use of suitable means 
such as deterrence conditioning and soft-start 
procedures will ensure that no harbour por-
poises are present within a 750 m radius of the 
pile-driving site. 

The BSH agrees with this assessment in the up-
date of the ROP-E on the basis of the existing 
knowledge, in particular from the enforcement 
procedures of installations already in operation. 
The plan specifies objectives and principles that 
provide a framework for downstream planning 
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levels and individual licensing procedures. In the 
downstream procedures, specifications, orders 
and requirements are made with regard to the 
necessary noise abatement measures and other 
avoidance and reduction measures by means of 
which the realisation of the prohibition can be ex-
cluded or the intensity of any adverse effects can 
be reduced. The measures are strictly monitored 
using the prescribed monitoring system to en-
sure with the necessary certainty that the killing 
and injury pursuant to Section 44 subsection 1 
number 1 of the BNatSchG will not occur. 

The plan update contains principles according to 
which the introduction of noise into the marine 
environment should be avoided during the con-
struction of installations in accordance with the 
state of the art in science and technology and the 
overall coordination of the construction of instal-
lations located in close proximity to each other 
should be ensured. Noise abatement measures 
are to be applied. On this basis, the BSH may, 
within the framework of the subordinate proce-
dures, the site development plan, the suitability 
test of sites and, in particular, within the frame-
work of the respective individual licensing proce-
dures and within the framework of enforcement, 
order suitable specific measures with regard to 
individual work steps, such as deterrent 
measures and a slow increase in pile driving en-
ergy, by means of soft start procedures. Deter-
rent measures and a soft-start can ensure that 
no harbour porpoises or other marine mammals 
are present in an adequate area around the pile-
driving site, which is no less 750 m from the con-
struction site. 

In accordance with the precautionary principle, 
the above-mentioned deterrent and reduction 
measures may preclude the implementation of 
the prohibition on killing. The use of appropriate 
deterrent measures will ensure that the animals 
are outside the 750-metre radius of the point of 
emission. In addition, the degree of noise reduc-
tion required and specified in the draft suitability 

assessment must be such that it can be as-
sumed that outside the area in which no harbour 
porpoises are expected to be present as a result 
of the deterrent measures to be implemented, 
there will be no lethal and no long-term adverse 
effects of the noise. 

In the light of the above, it can be concluded with 
sufficient certainty that the prohibitions under 
species protection law in Section 44 subsection 
1 number 1 of the BNatSchG will not be violated. 

According to the current state of knowledge, nei-
ther the operation of the installations nor the lay-
ing and operation of the farm's internal cabling 
will have any significant negative impacts on ma-
rine mammals that would fulfil the killing and in-
jury criteria under Section 44 subsection 1 num-
ber 1 of the BNatSchG. 

Since 2018, the Fauna Guard System has been 
installed as a deterrent measure in all construc-
tion projects in the German North Sea EEZ. The 
use of the Fauna Guard System is accompanied 
by strict monitoring measures with good results 
so far. Within the framework of a research pro-
ject, the effects of the Fauna Guard System are 
currently being systematically analysed and - if 
necessary - the application of the system for fu-
ture construction projects will be optimised (Fau-
naGuard Study, 2020, in preparation). 

To avoid cumulative effects, prohibitions will be 
imposed in the context of downstream approval 
procedures and enforcement to ensure that no 
animals are injured or killed by multiple sources 
of impulse sound inputs acting at the same time. 
For example, no pile driving is allowed during the 
detonation of non-transportable ammunition. 

As a result, the principles and objectives laid 
down in the plan and the measures ordered in 
the context of subordinate procedures, in partic-
ular the approval procedures for individual pro-
jects, prevent, with sufficient certainty, violation 
of the species protection prohibitions of Section 
44 subsection 1 number 1 of the BNatSchG. 
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According to the current state of knowledge, nei-
ther the operation of the facilities, nor the laying 
and operation of the park's internal cabling, nor 
the laying and operation of the grid connection 
will have any significant negative impacts on ma-
rine mammals that meet the killing and injury cri-
teria under Section 44 subsection 1 number 1 of 
the BNatSchG. 

5.2.2 Section 44 subsection 1 number 2 
BNatSchG (prohibition on interfer-
ence)  

Under Section 44 subsection 1 number 2 of the 
BNatSchG, it is also prohibited to cause signifi-
cant disturbance to wild animals of specially pro-
tected species during the reproduction, rearing, 
moulting, wintering and migration periods. 

The harbour porpoise is a specially protected 
species in accordance with Annex IV of the Hab-
itats Directive and thus is likewise within the 
meaning of Section 44 subsection 1 number 2 in 
conjunction with Section 7 subsection 1 number 
14 of the Federal Nature Conservation Act 
(BNatSchG), so that a species protection as-
sessment must also be carried out in this re-
spect. 

The species protection assessment under Sec-
tion 44 subsection 1 number 2 of the BNatSchG 
(BNatSchG) relates to population-relevant dis-
turbances of the local population, the occurrence 
of which varies in the German North Sea EEZ. 

In its statements in the context of licensing and 
enforcement procedures, the BfN regularly ex-
amines the existence of a disturbance under 
species protection law within the meaning of 
Section 44 subsection 1 number 2 BNatSchG. It 
comes to the conclusion that the occurrence of a 
significant disturbance caused by construction-
related underwater noise in relation to the pro-
tected species harbour porpoise can be avoided, 
provided that the sound event level of 160 dB or 
the peak level of 190 dB is not exceeded at a 
distance of 750 m from the point of emission and 
sufficient alternative areas are available in the 

German North Sea. BfN demands that the latter 
be ensured by coordinating the timing of noise-
intensive activities of different project developers 
with the aim of ensuring that no more than 10 % 
of the area of the German North Sea EEZ is af-
fected by noise (BMU 2013). 

Construction-related effects of wind power gen-
eration 

The temporary pile driving work is not expected 
to cause any significant disturbance to harbour 
porpoises within the meaning of Section 44 sub-
section 1 number 2 of the BNatSchG. 

According to the current state of knowledge, it 
cannot be assumed that disturbances which may 
occur due to sound-intensive construction oper-
ations, provided that deterrent and reduction 
measures are implemented, would worsen the 
conservation status of the local population. A lo-
cal population comprises those (sub-)habitats 
and activity areas of individuals of a species 
which are sufficiently spatially and functionally 
interrelated to meet the habitat requirements of 
the species. A deterioration of the conservation 
status is to be assumed in particular if the sur-
vival chances, breeding success or reproductive 
capacity is reduced, in which respect this is to be 
examined and assessed on a species-specific 
basis for each individual case (cf. explanatory 
memorandum to the BNatSchG Amendment 
2007, BT-Drs. 11). 

Through effective noise abatement manage-
ment, in particular by applying suitable noise 
abatement systems in accordance with the prin-
ciples and objectives in the plan update and sub-
sequent arrangements in the individual BSH ap-
proval procedure, and taking into account the re-
quirements of the noise abatement concept of 
the BMU (2013), negative impacts of the pile 
driving on harbour porpoises are not to be ex-
pected. 

The decisions of the BSH will contain specific or-
ders that ensure effective noise abatement man-
agement by appropriate measures. 
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In accordance with the precautionary principle, 
measures to avoid and reduce the effects of 
noise during construction are specified accord-
ing to the state of the art in science and technol-
ogy. The specifications in the subordinate proce-
dures and, in particular, the measures ordered in 
the planning approval decisions to ensure the re-
quirements of species protection are coordi-
nated with the BfN in the course of implementa-
tion and adapted, if necessary. The following 
noise-reducing and environmental protection 
measures are ordered regularly within the frame-
work of the plan-approval procedures: 

• Preparation of a noise forecast under consid-
eration of the site- and installation-specific 
characteristics (basic design) before the start 
of construction, 

• Selection of the construction method with the 
lowest noise level according to the state of 
the art and the existing conditions, 

• Preparation of a specific noise control con-
cept, adapted to the selected foundation 
structures and erection processes, for carry-
ing out the pile driving work, in principle two 
years before the start of construction, and in 
any case before the conclusion of contracts 
concerning the components affected by 
noise, 

• Use of accompanying noise-reduction 
measures, individually or in combination, 
pile-remote (bubble curtain system) and, if 
necessary, pile-related noise-reducing sys-
tems in accordance with the state of the art 
in science and technology, 

• Consideration of the characteristics of the 
hammer and the possibilities of controlling 
the pile driving process within the noise con-
trol concept, 

• Concept for deterring the animals from the 
endangered area (at least within a radius of 
750 m around the pile-driving site), 

• An approach to verify the effectiveness of the 
deterrent and noise-reducing measures, 

• State of the art installation design to reduce 
operating noise. 

As outlined above, deterrent measures and a 
soft-start procedure must be applied to ensure 
that animals in the vicinity of the pile-driving op-
erations have the opportunity to move away or to 
avoid them in good time. 

Even a measure ordered to avoid the risk of kill-
ing pursuant to Section 44 subsection 1 number 
1 of the BNatSchG, such as deterring a species, 
can in principle comply with the prohibition of dis-
turbance if it takes place during the periods of 
protection and is significant (BVerwG, judge-
ment of 27 November 2018 - 9 A 8/17, cited in 
juris). 

For deterrence up until 2017, a combination of 
pingers was used as a pre-warning system, fol-
lowed by the use of the so-called Seal Scarers 
as a warning system. All the results of the moni-
toring by means of acoustic detection of harbour 
porpoises in the vicinity of offshore construction 
sites with pile driving have confirmed that the use 
of deterrence has always been effective. The an-
imals have left the danger zone of the respective 
construction site. However, scaring deterrence 
using Seal Scarers is accompanied by a large 
loss of habitat, caused by the animals' flight re-
actions and therefore constitutes a disturbance 
(BRANDT et al., 2013, DÄHNE et al., 2017, 
DIEDERICHS et al., 2019). 

To prevent this, a new system for deterring ani-
mals from the danger zone of the construction 
sites, the so-called Fauna Guard System, has 
been used in construction projects in the Ger-
man North Sea EEZ since 2018. For the first 
time, the development of new deterrent systems, 
such as the Fauna Guard System, opens up the 
possibility of adapting the deterrent measures for 
harbour porpoise and seals in such a way that 
the contravening of the prohibition of Section 44 
subsection 1 number 1 of the BNatSchG can be 
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ruled out with certainty without the simultaneous 
contravening of the prohibition of Section 44 sub-
section 1 number 2 of the BNatSchG. 

The use of the Fauna Guard System is accom-
panied by monitoring measures. The effects of 
the Fauna Guard System are being systemati-
cally analysed as part of a research project. If 
necessary, adjustments in the application of the 
system will have to be implemented in future 
construction projects (FaunaGuard study, in 
preparation). 

The selection of noise abatement measures by 
the subsequent developers of the individual pro-
jects must be based on the state of the art in sci-
ence and technology and on experience already 
gained in other offshore projects. Findings based 
on practical experience in the application of tech-
nical noise-reducing systems and from experi-
ence with the control of the pile driving process 
in connection with the characteristics of the im-
pact piling hammer were gained, in particular, 
during the foundation work in the projects "Bu-
tendiek", "Borkum Riffgrund I", "Sandbank", 
Gode Wind 01/02", "NordseeOne", "Veja Mate", 
"Arkona Basin Southeast", "Merkur Offshore", 
"EnBWHoheSee" and others. A current study 
commissioned by BMU (BELLMANN, 2020) pro-
vides a cross-project evaluation and presenta-
tion of the results from all technical noise abate-
ment measures used in German projects to date. 

The results of the very extensive monitoring of 
the construction phase of 20 offshore wind farms 
have confirmed that the measures to avoid and 
reduce disturbances to harbour porpoise arising 
from impact noise are effectively implemented 
and that the requirements of BMU's noise abate-
ment concept (2013) are reliably met. The cur-
rent state of knowledge takes into account con-
struction sites at water depths of 22 m to 41 m, 
in soils with homogeneous sandy to heterogene-
ous and difficult to penetrate profiles and piles 
with diameters of up to 8.1 m. It has been shown 

that the industry has found solutions in the vari-
ous procedures to effectively harmonise installa-
tion processes and noise protection. 

According to the current state of knowledge and 
on the basis of the development of technical 
noise protection to date, it can be assumed that 
considerable disturbance to harbour porpoises 
can be excluded from the foundation work within 
the areas covered by the plan, even assuming 
the use of piles with a diameter of more than 10 
m. 

In addition, the plan approval decision of the 
BSH will specify monitoring measures and noise 
measurements in detail in order to detect a pos-
sible hazard potential on site on the basis of the 
actual project parameters and, if necessary, to 
initiate optimisation measures. 

New findings confirm that the reduction of noise 
input through the use of technical noise reduc-
tion systems clearly reduces disturbance effects 
that act on harbour porpoises. The minimisation 
of effects concerns both the spatial and temporal 
extent of disturbances (DÄHNE et al., 2017, 
BRANDT et al. 2016, DIEDERICHS et al., 2019). 

To avoid cumulative effects due to parallel pile 
driving on different projects, a temporal coordi-
nation of pile driving is ordered within the frame-
work of subordinate planning approval proce-
dures and implementation in accordance with 
the specifications of the noise protection concept 
of the BMU (2013). The BMU's noise abatement 
concept (2013) follows an area approach with 
the objective of always keeping sufficiently high-
quality alternative habitats for the harbour por-
poise population in the German North Sea EEZ 
free of disturbance-inducing noise inputs. 

In actual terms, the coordination of pile driving 
activities, including deterrent measures, across 
projects will ensure that the noise protection val-
ues are complied with at 750 m and that at no 
time will more than 10% of the area of the Ger-
man EEZ in the North Sea be affected by dis-
turbance-inducing impulse sound. It is assumed 
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that disturbances can occur at an unweighted 
broadband SEL of 140 dB re 1µPa2S, which 
would be expected if the noise protection values 
mentioned above were observed within a radius 
of about 8 km around the respective pile-driving 
point. 

Cumulative effects on marine mammals, in par-
ticular harbour porpoises, may occur mainly due 
to noise exposure during the installation of foun-
dations using impact pile driving. For example, 
marine mammals may be significantly affected if 
pile driving takes place simultaneously at differ-
ent sites within the EEZ without equivalent alter-
native habitats being available. 

So far, the erecting of offshore wind farms and 
platforms has been relatively slow and gradual. 
In the period from 2009 to 2018 inclusive, pile 
driving work was carried out on twenty wind 
farms and eight converter platforms in the Ger-
man North Sea EEZ. Since 2011, all pile driving 
work has been carried out using technical sound 
reduction measures. Since 2014, the sound pro-
tection values have been reliably met and even 
undercut by the successful use of sound reduc-
tion systems (Bellmann, 2020 in preparation). 

The majority of the construction sites were lo-
cated at distances of 40 km to 50 km away from 
each other, so that there was no overlap of 
noise-intensive pile driving that could have led to 
cumulative effects. Only in the case of the two 
directly adjacent projects Meerwind Süd/Ost and 
Nordsee Ost in area N-4 was it necessary to co-
ordinate the pile driving, including deterrent 
measures. 

The evaluation of the sound results with regard 
to sound propagation and the possible resulting 
accumulation has shown that the propagation of 
impulsive sound is greatly restricted when effec-
tive sound-reducing measures are applied 
(DÄHNE et al., 2017). 

Two studies from 2016 and 2019 commissioned 
by the German Offshore Wind Energy Associa-
tion (BWO) provide current findings on possible 

cumulative effects of the impact sound on the oc-
currence of harbour porpoise in the German 
North Sea EEZ. Within the framework of the two 
studies, the extensive data from monitoring the 
construction phases of offshore wind farms by 
means of acoustic and visual/digital recording of 
harbour porpoise were evaluated and assessed 
across projects (Brandt et al., 2016, Brandt et al., 
2018, Diederichs et al., 2019). In both studies, 
the effects were assessed on the basis of the 
range and duration of the expulsion of harbour 
porpoises from the vicinity of pile-driving sites 
before, during and after pile-driving. 

The 2019 study, which is concerned with the 
evaluation of the data from the period 2014 to 
2018 inclusive, comes to the conclusion that the 
optimised use of the technical sound reduction 
measures since 2014 and the resulting reliable 
compliance with the limit value has not led to any 
further reduction of the displacement effects on 
harbour porpoises compared to the phase from 
2011 to 2013 with sound reduction systems that 
had not yet been optimised. The displacement 
radius determined in both studies is approxi-
mately 7.5 km, thus confirming the assumptions 
made in BMU's noise abatement concept (2013). 
However, the latest study has also shown that no 
reduction in displacement effects could be de-
tected even at a sound value of 165 dB (SEL05 
re 1µPa2 s at a distance of 750 m) (Diederichs 
et al., 2019). The authors of the study put for-
ward various hypotheses for the interpretation of 
the results, which take into account, among other 
things, psychoacoustic reactions of the animals, 
differences in food availability, effects of deter-
rent behaviour using SealScarer and the activity 
of the respective construction site, but also dif-
ferences in data quality. The study also evalu-
ated data from the construction of a wind farm in 
the EEZ of a neighbouring country without the 
use of noise reduction measures. It was shown 
that the displacement and thus the disturbance 
at construction sites with the use of sound reduc-
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tion systems is significantly lower than at con-
struction sites without sound reduction 
(Diederichs et la. 2019). 

According to the current state of knowledge, 
avoidance and mitigation measures, as de-
scribed above, are required during pile driving 
operations in order to exclude with certainty any 
significant disturbance of the local harbour por-
poise population. 

As a result, applying the above-mentioned strin-
gent sound abatement and sound control 
measures in accordance with the principles and 
objectives of the plan and the orders in the plan-
ning approval decisions, taking into account the 
noise control concept of the BMU (2013) and 
compliance with the limit value of 160 dB SEL5 
at a distance of 750 m, no significant disturb-
ances within the meaning of Section 44 subsec-
tion 1 number 2 of the BNatSchG are to be ex-
pected. Furthermore, the BfN's demand to coor-
dinate the timing of noise-intensive construction 
phases of different project developers in the Ger-
man North Sea EEZ in accordance with the 
BMU's Noise Abatement Concept (2013) is man-
dated. 

Operational effects of wind energy generation 

According to the current state of knowledge, the 
operation of offshore wind turbines cannot be as-
sumed to constitute a disturbance pursuant to 
Section 44 subsection 1 number 2 BNatSchG. 
Based on the current state of knowledge, no 
negative long-term effects from wind turbine 
noise emissions for harbour porpoises are to be 
expected assuming the normal design of the 
plants. Any effects are limited to the immediate 
vicinity of the plant and depend on sound propa-
gation in the specific area and, not least, on the 
presence of other sound sources and back-
ground noise, such as shipping traffic (MADSEN 

et al. 2006). This is confirmed by findings from 
experimental work on the perception of low-fre-
quency acoustic signals by harbour porpoises 
using simulated operating noises from offshore 

wind turbines (LUCKE et al. 2007b): masking ef-
fects were recorded at simulated operating 
noises of 128 dB re 1 µPa at frequencies of 0.7, 
1.0 and 2.0 kHz. By contrast, no significant 
masking effects were detected at operating 
noises of 115 dB re 1 µPa. The first results thus 
indicate that masking effects due to operating 
noises can only be expected in the immediate vi-
cinity of the respective plant, with the intensity 
again dependent on the type of installation. 

Standardised measurements during the operat-
ing phase of offshore wind farms in the German 
North Sea EEZ have confirmed that, from an 
acoustic point of view, the underwater noise out-
side the wind farm areas cannot be clearly dis-
tinguished from the background noise that is per-
manently present. Only low-frequency sounds 
can be measured at a distance of 100 m from the 
respective wind turbine. However, with increas-
ing distance from the wind turbine, the noise of 
the turbine differs only slightly from the ambient 
sound. At just 1 km from the wind farm, noise 
levels are always higher than those measured in 
the middle of the wind farm. The investigations 
have shown clearly that the underwater sound 
emitted by the turbines cannot be identified 
clearly relative to other sound sources, such as 
waves or ship noise, even at short distances. It 
was also hardly possible to differentiate the wind 
farm related shipping traffic from the general am-
bient noise, which is introduced by various sound 
sources such as other shipping traffic, wind and 
waves, rain, and other uses of the sea 
(MATUSCHEK et al. 2018). Results from current 
investigations of underwater noise in the operat-
ing phase of offshore wind farms are presented 
in detail in Chapter 3.2.5 

Results of a study on the habitat use of offshore 
wind farms by harbour porpoises operating from 
the Dutch offshore wind farm "Egmont aan Zee" 
confirm this assumption. The acoustic survey 
was used to assess the use of the wind farm site 
or two reference sites by harbour porpoises prior 
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to the installation of the turbines (baseline sur-
vey) and during two consecutive years of opera-
tion. The results of the study confirm a pro-
nounced and statistically significant increase in 
acoustic activity in the inner area of the wind 
farm during the operating phase compared to the 
activity or use during the baseline survey (SCHEI-

DAT et al. 2011). The increase in harbour por-
poise activity within the wind farm during opera-
tion significantly exceeded the increase in activ-
ity in both reference areas. The increase in use 
of the wind farm area was significantly independ-
ent of seasonality and interannual variability. 
The authors of the study see a direct correlation 
between the presence of the turbines and the in-
creased use by harbour porpoises. They suspect 
the causes to be factors such as an enrichment 
of the food supply due to a "reef effect" or calm-
ing of the area due to the absence of fishing and 
shipping or possibly a positive combination of 
these factors. 

The results of the investigations during the oper-
ational phase of the "alpha ventus" project also 
indicate a return to distribution patterns and 
abundances of harbour porpoise that are com-
parable - and in some cases higher - than those 
from the baseline survey of 2008. 

The results from the monitoring of the opera-
tional phase of offshore wind farms in the EEZ 
have so far not provided clear results. The inves-
tigation according to StUK4 by means of aircraft-
based recording has so far revealed fewer sight-
ings of harbour porpoises inside the wind farm 
areas than outside. However, acoustic recording 
of habitat use by means of special underwater 
measuring devices, the so-called CPODs, 
shows that harbour porpoises use the wind farm 
areas (Butendiek 2017, North Helgoland, 2019, 
Krumpel et al., 2017, 2018, 2019). The two meth-
ods - visual/digital detection from aircraft and 
acoustic detection - are complementary, i.e. the 
results from both methods should be used to 
identify and assess possible effects. The joint 

evaluation of the data, the development of suita-
ble evaluation criteria and the description of the 
biological relevance is to be the subject of a re-
search programme. 

In order to ensure with sufficient certainty that 
contravening of the prohibition pursuant to Sec-
tion 44 subsection 1 number 2 of the BNatSchG 
will not occur, an operational sound-reducing tur-
bine design in accordance with the state of the 
art will be used against this background in the 
sense of the corresponding requirements of the 
subordinate suitability assessment and the in-
structions in individual planning approval deci-
sions. 

Appropriate monitoring will also be arranged for 
the operational phase of the individual projects 
in the areas covered by the plan in order to iden-
tify and assess any site and project-specific im-
pacts. 

As a result, the protective measures ordered are 
sufficient to ensure that, where harbour por-
poises are concerned, operation of turbines in 
the areas covered by the plan also does not con-
travene the prohibitions according to Section 44 
subsections 1 and 2 of the BNatSchG. 

Cumulative consideration  

In Chapter 4.10.3the cumulative effects of off-
shore wind energy generation on harbour por-
poises were presented and at the same time de-
terrent and mitigation measures were described. 
However, harbour porpoises are exposed to the 
impacts of various anthropogenic uses and nat-
ural and climate-related changes. Scientifically, 
it is hardly possible to differentiate or even 
weight the impact of individual uses on the con-
dition of the population. The designation of prior-
ity areas for wind energy exclusively outside na-
ture conservation areas is a measure to ensure 
the protection of harbour porpoises in the Ger-
man EEZ. In addition, spatial planning paves the 
way for downstream planning levels and proce-
dures. Finally, the principles of the plan form the 
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backbone for the specifications in the down-
stream procedures and for the orders for the pro-
tection of harbour porpoise within the framework 
of individual licensing procedures. 

The evaluation of current data on the occurrence 
of the harbour porpoise in the German North Sea 
EEZ has shown changes in the occurrence and 
population trends in the years 2012 to 2018. Re-
sults of the large-scale survey of the North Sea 
population have also demonstrated a shift in the 
population in the southern North Sea. The au-
thors of the study assume a variety of causes for 
the observed changes, including previous im-
pacts from fisheries, pollutants, decline in the 
health status, noise inputs from offshore activi-
ties and shipping, changes in food supply due to 
the displacement of fish stocks and, of course, 
cumulative effects (Gilles et al, 2019). 

Spatial planning or the designations of the plan, 
including the principles and objectives, is one of 
the key instruments for reducing or even pre-
venting cumulative impacts on the harbour por-
poise population by balancing spatial conflicts 
between uses and by defining priority and reser-
vations areas for nature conservation. 

The designation of priority areas for wind energy 
exclusively outside nature conservation areas is 
a measure to ensure the protection of harbour 
porpoises in the German EEZ. In addition, spa-
tial planning paves the way for downstream plan-
ning levels and procedures. Finally, the princi-
ples of the plan form the backbone for the desig-
nations in the downstream procedures and for 
the orders for the protection of harbour porpoises 
within the framework of individual licensing pro-
cedures. 

In addition, BMU's noise abatement concept for 
the North Sea of 2013 also contains a number of 
requirements, based on the pursued habitat ap-
proach, that ensure effective prevention and a 
reduction of cumulative impacts caused by pile 
driving noise on the local harbour porpoise pop-

ulation in the German EEZ and on the popula-
tions in the nature conservation areas. This plan 
has designated the main concentration area of 
harbour porpoises in the German North Sea EEZ 
identified in the context of the preparation of 
BMU's noise abatement concept (2013) as the 
reservation area for harbour porpoise during the 
sensitive period from 1 May to 31 August. As part 
of the subordinate procedures or in individual li-
censing procedures for the uses, the special re-
quirements of the BMU's noise abatement con-
cept are mandated in the nature conservation ar-
eas and in the reservation area. 

In conclusion, with regard to the harbour por-
poise, it must be stated that the implementation 
of the plan ensures that the prohibitions set out 
in Section 44 subsection 1 numbers 1 and 2 of 
the BNatSchG are not contravened, even with 
regard to cumulative effects.
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Other marine mammals  

In addition to the harbour porpoise, animal spe-
cies listed as such in a statutory instrument pur-
suant to Section 54 subsection 1 are considered 
specially protected under Section 7 subsection 
number 13 letter c BNatSchG. The BartSchV 
(Ordinance for the Protection of Wild Fauna and 
Flora), which was issued on the basis of Section 
54 subsection 1 number 1 BNatSchG, lists native 
mammals as specially protected, which thus also 
fall under the species protection provisions of 
Section 44 subsection 1 number 1 BNatSchG. 
As a matter of principle, the considerations listed 
in detail for harbour porpoises regarding noise 
pollution from the construction and operation of 
offshore wind turbines apply to all other marine 
mammals occurring in the areas covered by the 
plan. However, dependent on the species, hear-
ing thresholds, sensitivity and behavioural re-
sponses vary considerably among marine mam-
mals. The differences in the perception and eval-
uation of sound events among marine mammals 
are based on two components: on the one hand, 
the sensory systems are morphoanatomically 
and functionally species-specific. As a result, 
marine mammal species hear and react differ-
ently to sound. On the other hand, both percep-
tion and reaction behaviour depend on the re-
spective habitat (KETTEN 2004). 

The areas covered by the plan have a low to me-
dium importance for common seals and grey 
seals. The closest frequently frequented breed-
ing and resting sites are located at a great dis-
tance on Helgoland and on the East Frisian and 
North Frisian islands. 

Seals are generally considered tolerant of sonic 
activity, especially when they have a plentiful 
supply of food. However, telemetric studies have 
shown flight reactions during seismic activity 
(RICHARDSON 2004). According to all current 
findings, seals can still hear pile-driving sounds 
at a distance of more than 100 km. Operating 
noises from 1.5 - 2 MW wind turbines can be 
heard by common seals even at a distance of 5 

to 10 km (LUCKE K., J. SUNDERMEYER & U. 
SIEBERT, 2006, MINOSplus Status Seminar, 
Stralsund, Sept. 2006, presentation). 

All in all, it can be assumed that the species pro-
tection requirements can be met due to the long 
distances to breeding and resting grounds and 
the measures taken. 

With regard to the common seal and grey seal, 
the prevention and mitigation measures already 
mentioned for harbour porpoise apply. 

As a result, it can be concluded with regard to 
seals and grey seals that the implementation of 
the plan does not contravene the prohibitions un-
der section 44 subsection 1 number 1 and 2 of 
the BNatSchG (BNatSchG) with regard to other 
marine mammals either. 

 Avifauna  

Protected bird species listed in Annex I of the 
Birds Directive occur in varying densities in the 
areas defined in ROP-E. Against this back-
ground, the compatibility of the plan with Section 
44 subsection 1 number 1 of the BNatSchG (pro-
hibition of killing and injury) and Section 44 sub-
section 1 number 2 of the BNatSchG (disturb-
ance of specially protected species and Euro-
pean bird species) must be examined and en-
sured. 

All findings to date indicate a medium im-
portance of areas EN1, EN2 and EN3 for sea-
birds, including species listed in Annex I of the 
Birds Directive. Although the area EN4 is only of 
medium importance for most seabird species, di-
vers occur there in high densities in spring. Due 
to its location within the main concentration area 
of divers, the EN4 area is of high importance. 
The EN5 area is also located in the identified 
main concentration area of divers in spring in the 
German Bight and is therefore of great im-
portance for the specially protected divers. The 
EN5 area and its surroundings have a high oc-
currence of seabird species, in particular pro-
tected species of Annex I of the Birds Directive, 



142 Legal species protection assessment 

 

such as the easily disturbed divers. The area of 
areas EN6 to EN13 is outside the concentration 
concentrations of various bird species listed in 
Annex I of the Birds Directive, such as divers, 
terns, little gulls and petrels. Areas EN14 to 
EN19 show a typical community of seabirds, in-
cluding fulmar, kittiwake, razorbill and guillemot. 

In addition, parts of the EEZ have an average to 
above-average importance for bird migration. It 
is expected that significant proportions of song-
birds breeding in northern Europe migrate 
across the North Sea. However, guidelines and 
concentration areas for bird migration are not 
present in the EEZ. There is evidence that mi-
gration intensity decreases with distance from 
the coast, but this is not clear for the mass of 
night migrating songbirds. 

Among the uses defined in the ROP-E, wind en-
ergy production is the most intensive use, also 
with regard to possible impacts on seabirds. At 
the same time, wind energy generation is the 
only use that is controlled by the BSH within the 
framework of subordinate processes. In recent 
years, the monitoring of the operating phase of 
offshore wind farms in the German EEZ has in-
creased the level of knowledge in connection 
with impacts relevant to species protection law. 

5.3.1 Section 44 subsection 1 number 1 
BNatSchG (prohibition of killing and 
injury)  

The species protection assessment in accord-
ance with Section 44 subsection 1 number 1 
BNatSchG relates to the killing and injury of indi-
vidual animals and is therefore carried out uni-
formly for all areas of the plan EN1 up to and in-
cluding EN19. 

According to Section 44 subsection 1 number 1 
BNatSchG in conjunction with Article 5 of the 
Birds Directive , the hunting, capture, injury or 
killing of wild animals of specially protected spe-
cies is prohibited. The specially protected spe-
cies include the species listed in Annex I of the 

Birds Directive, species whose habitats are pro-
tected in nature conservation areas and in the 
reservation area for divers, as well as character-
istic species of the areas covered by the plan. 
Accordingly, injury or killing of resting birds as a 
result of collisions with wind turbines must be 
ruled out in principle. The risk of collision de-
pends on the behaviour of the individual animals 
and is directly related to the species concerned 
and the environmental conditions to be encoun-
tered. For example, a collision of divers is not to 
be expected due to their pronounced avoidance 
behaviour in respect of vertical obstacles. 

In the planning and approval of public infrastruc-
ture and private construction projects, it is to be 
assumed that unavoidable operationally-related 
deaths or injuries of individual animals (e.g. 
through collision of bats or birds with wind tur-
bines) as the actualisation of socially adequate 
risks do come within the scope of the prohibition 
(BT-Drs. 16/5100, p. 11 and 16/12274, p. 70 f.). 
An attribution is only made if the risk of conse-
quences of the project is significantly increased 
due to special circumstances, such as the design 
of the turbines, the topographical conditions or 
the biology of the species. In this context, risk 
prevention and mitigation measures must be in-
cluded in the assessment; cf. LÜT-

KES/EWER/HEUGEL, SECTION 44 BNATSCHG, 
NUMBER 8, 2011; BVERWG, RULING OF 12 MARCH 

2008; REF. 9 A3.06; BVERWG, RULING OF 9 July 
2008, ref. 9 A14.07; FRENZ/MÜGGENBORG/LAU, 
Section 44 BNATSCHG, NUMBER 14, 2011. 

In its statements on offshore wind farm projects, 
BfN regularly states that due to changes in the 
technical size parameters of the wind turbines in 
current projects compared to the implementa-
tions from 2011 to 2014, the result is generally 
an increase in vertical obstacles in the airspace. 
However, based on current knowledge, an in-
creased risk of bird strike cannot be quantified 
due to the simultaneous reduction in the number 
of turbines. It is true that individual collision-re-
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lated losses caused by the erection of a fixed in-
stallation in previously obstacle-free areas can-
not be completely ruled out. However, the or-
dered measures, such as minimisation of light 
emissions, ensure that a collision with the off-
shore wind turbines is avoided as far as possible 
or at least this risk is minimised. In addition, mon-
itoring is carried out during the operating phase 
to enable an improved nature conservation as-
sessment of the actual risk of bird strikes arising 
from the turbines. Moreover, the right to order 
further measures is regularly expressly re-
served. Against this background, the BSH is of 
the opinion that no significant increase in the risk 
of death or injury to migratory birds is to be ex-
pected. Consequently, the plan does not violate 
the prohibition on killing and injury pursuant to 
Section 44 subsection 1 number 1 of the 
BNatSchG. The BfN regularly comes to the 
same conclusion in its statements on wind farm 
projects. 

According to the current state of knowledge, a 
site-related significantly increased risk of colli-
sion of individual stopover bird species in areas 
EN1 to EN19 of the plan is not apparent. 

Therefore, it can be assumed that the prohibition 
of injury and killing under Section 44 subsection 
1 number 1 of the BNatSchG is not violated. 

 

5.3.2 Section 44 subsection 1 number 2 
BNatSchG (prohibition on interfer-
ence)  

As described above, the plan area is home to 
several species of European wild birds as de-
fined in Article 1 of the Birds Directive, including 
the red-throated diver, black-throated diver, little 
gull, sandwich tern, common tern, arctic tern, 
petrel, fulmar, gannet and guillemot. Against this 
background, the compatibility of the plan with 
Section 44 subsection 1 number 2 BNatSchG in 
conjunction with Article 5 of the Birds Directive 
must be ensured.  

Under Section 44 subsection 1 number 2 of the 
BNatSchG, it is prohibited to cause significant 
disturbance to wild animals of specially pro-
tected species during the reproduction, rearing, 
moulting, wintering and migration periods. 

The species protection assessment under Sec-
tion 44 subsection 1 number 2 BNatSchG refers 
to the population-relevant disturbances of local 
stocks, the occurrence of which varies in the ar-
eas covered by the plan. The results of the spe-
cies protection assessment are therefore subse-
quently presented for individual areas or groups 
of areas with comparable occurrences. 

The species protection assessment is based on 
the following considerations with regard to sea-
bird species listed in Annex I of the Birds Di-
rective, species with another protected status 
and those with relatively high abundance in the 
EEZ: 

Diver (Gavia stellata and Gavia arctica) 

Red-throated diver (Gavia stellata) and black-
throated diver (Gavia arctica) are common mi-
gratory seabird species in the Northern Hemi-
sphere with breeding grounds in boreal and arc-
tic areas of Europe, Asia and North America re-
spectively. The global population of the red-
throated diver is estimated at 200,000-600,000 
birds, of which about 42,100 - 93,000 pairs are 
accounted for by the European breeding popula-
tion (BIRDLIFE INTERNATIONAL 2015). For the 
black-throated diver, between 53,800 - 87,800 
breeding pairs are assumed in Europe. The 
worldwide population consists of some 275,000 
- 1,500,000 birds (BIRDLIFE INTERNATIONAL 

2015). Both diver species do not breed in Ger-
many, but are mainly found there as migratory 
birds during the species-specific migration peri-
ods and in winter. 

The local population of divers should be taken 
into account when assessing the significant dis-
turbance to stopover divers. This is a subset of 
the NW European winter stopover population, 
the so-called offshore population of divers. The 
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NW European biogeographical population, 
which includes the red-throated divers resting in 
Germany, has shown strong declines in the 
years 1970-1990, especially in the Russian and 
Fennoscandian populations. Despite stable and 
sometimes increasing population trends, as in 
the UK, the population has not yet returned to its 
original numbers. The reasons for this negative 
trend are of an anthropogenic nature and include 
environmental pollution, such as oil spills. The oil 
spill from the tanker "Erika" off the French coast 
killed 248 red-throated divers (CADIOU& DE-

HORTER 2003). Gillnet fishing (WARDEN 2010) 
and the discharge of nutrients into the sea are 
also contributors to the decline in stocks. The 
black-throated diver stock has suffered equally 
from these and other interventions in its natural 
habitat and has also shown stock reductions 
over the past 30 years. Despite the development 
of new potential breeding areas, e.g. in the north-
east of Poland and in Ireland, the black-throated 
diver population continues to decline (BIRDLIFE 

INTERNATIONAL 2015). 

Due to the fact that their populations have still 
not fully recovered or are still declining, both spe-
cies of diver are included in endangered catego-
ries of some European conservation lists, such 
as "SPEC 3" ("Widespread species not concen-
trated in Europe but showing negative trends 
and an unfavourable conservation status there"). 
Red-throated divers and black-throated divers 
also belong to the species listed in Annex I of the 
EU's Birds Directive and are also listed in the Or-
dinance establishing the nature conservation 
area "Sylt Outer Reef - Eastern German Bight". 

Aside from the worrying developments in the Eu-
ropean population, red-throated and black-
throated divers are also among the species most 
vulnerable to disturbance. 

Red-throated and black-throated divers are 
among the bird species most sensitive to ship-
ping traffic in the German North Sea. Visual dis-
turbance caused by shipping traffic can cause 
deterrent or avoidance reactions. Ship-based 

bird counts have already shown that divers at 
great distances from approaching ships are dis-
turbed and fly up (GARTHE et al. 2002). Current 
findings from studies confirm the ship-induced 
deterrence effect on divers (MENDEL et al. 2019, 
FLIESSBACH et al. 2019, BURGER et al. 2019). 

The most common reaction of the birds is to fly 
away. Flight distances vary and can be linked to 
various individual and ecological factors 
(FLIEßBACH et al. 2019). 

Direct effects on divers due to visual disturbance 
are to be expected, particularly along busy traffic 
routes or traffic separation areas, but also in the 
vicinity of wind farms due to wind farm-based 
shipping traffic (MENDEL et al. 2019, FLIESSBACH 

et al. 2019, BURGER et al. 2019). 

In order to avoid and reduce significant disturb-
ance to the stock of divers in spring in their main 
concentration area measures for adapting ship-
ping logistics are being examined. Depending on 
the location of the wind farm in the main area of 
concentration of divers, such measures may in-
clude shifting certain regular maintenance activ-
ities outside spring, reducing navigation speeds 
or adjusting the route. 

As a result, the SEA for the FEP 2019/ Draft FEP 
2020 has shown that divers are highly sensitive 
from a population biological point of view, that 
the main concentration area is of high im-
portance for the conservation of the local popu-
lation and that the adverse effects of avoidance 
behaviour are intense and permanent. 

In order to avoid a deterioration of the conserva-
tion status of the local population due to the cu-
mulative effects of the wind farms, it is necessary 
to keep the area of the main concentration area 
currently available to divers, outside the impact 
zones of already implemented wind farms, free 
from new wind farm projects. 

For the detailed assessment, reference is made 
to the species protection law assessment of FEP 
2019/ Draft FEP 2020 in Chapter 5 Environmen-
tal Report North Sea. 
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The BSH concludes that a significant disturb-
ance within the meaning of Section 44 subsec-
tion 1 number 2 of the BNatSchG (BNatSchG) as 
a result of the implementation of the plan can be 
ruled out with the necessary certainty if it is en-
sured that no additional habitat loss will occur in 
the main concentration area. 

Finally, according to the current state of 
knowledge, offshore wind farms in areas EN1 up 
to and including EN19 are not considered to vio-
late the prohibition of Section 44 subsection 1 
number 2 BNatSchG. 

Little gull (Larus minutus) 

The population of the little gull in Europe is di-
vided into two biogeographic populations. The 
population, which breeds from Scandinavia to 
Russia and partly occurs in the North Sea and 
Baltic Sea in winter, comprises about 24,000 to 
58,000 breeding pairs (DELANEY S. & SCOTT D 

2006). Other wintering areas extend further 
south to the Mediterranean and southeast to the 
Caspian Sea. In Germany, the little gull can be 
found in the waters and coastal areas of Lower 
Saxony and Schleswig-Holstein, particularly dur-
ing the main migration periods (MENDEL et al. 
2008). 

With regard to possible impairments of the little 
gull by the wind turbines, the risk of collision can 
be classified as low. Studies have shown that the 
flight altitude is usually below the rotor height 
(<30m) (Mendel ET al. 2015). 

GARTHE & HÜPPOP (2004) classified the little gull 
with a WSI value (Wind Farm Sensitivity Index) 
of 12.8 as quite insensitive to offshore wind tur-
bines. Investigations into the potential avoidance 
behaviour of the little gull do not yet provide a 
uniform picture. 

Due to the relatively low observed densities of 
the little gull in the areas EN1 to EN13 inclusive, 
as well as their temporary coupling to the spe-
cies-specific main migration periods, it can be 
assumed that the areas are of low to at most me-

dium importance for the little gull. Determina-
tions of the stopover population were based on 
observed maximum densities which are subject 
to interannual fluctuations. Cumulative effects on 
the population are not to be expected according 
to current knowledge. 

Finally, according to the current state of 
knowledge, offshore wind farms in areas EN1 up 
to and including EN13 are not considered to vio-
late the prohibition of Section 44 subsection 1 
number 2 BNatSchG. 

Terns 

The sandwich tern (Sterna sandvicensis), which 
breeds in Germany, belongs to the biogeograph-
ical population of Western Europe, whose breed-
ing range also extends along the coastal regions 
of France, Ireland and Great Britain and to a 
small extent into the Baltic Sea. The population 
size is estimated at 160,000 - 186,000 birds 
(WETLANDS INTERNATIONAL 2012). About 9,700 - 
10,500 breeding pairs belong to the German 
breeding population. During the breeding sea-
son, sandwich terns move away from their 
breeding colony within a radius of 30 to 40 km. 
Hardly any terns seek food in waters more than 
20 m deep. The stopover population in the Ger-
man EEZ corresponds to an estimated 110 - 430 
birds all year round, and even fewer in sub-area 
II of the nature conservation area "Sylt Outer 
Reef - Eastern German Bight" (MENDEL et. al. 
2008). 

In general, the stock is attested a stable status. 
In the European Red List, the species is consid-
ered "not endangered" (BIRD LIFE INTERNATIONAL 

2015). 

Arctic and common terns (Sterna paradisea, 
Sterna hirundo) occur only sporadically in areas 
EN1 to EN13 inclusive. Higher, albeit low, densi-
ties were only found near the coast in the course 
of the long-range flight transect survey (IFAÖ et 
al. 2015, BIOCONSULT SH 2015). 

In general, terns seem to avoid the area inside a 
wind farm, but are not driven away completely, 
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but shift their stays to outside areas (PETERSEN 

et. al. 2006). 

On the basis of the present statements, the BSH 
does not assume, according to the current state 
of knowledge, that the tern population will be dis-
turbed by offshore wind farms. Finally, according 
to the current state of knowledge, offshore wind 
farms in areas EN1 up to and including EN13 are 
not expected to violate the prohibition of Section 
44 subsection 1 number 2 of the BNatSchG. 

Auks 

Common guillemot (Uria eel) 

The common guillemot is one of the most com-
mon species of seabird in the northern hemi-
sphere and has a breeding population of about 
2.35 - 3.00 million birds in Europe. The main 
breeding grounds are located on the rocky 
coasts of Iceland and the British Isles, the latter 
with about 1.4 million birds (BIRDLIFE INTERNA-

TIONAL 2015). Studies on ringed guillemots have 
shown that birds from these large colonies mi-
grate to the southern and eastern North Sea in 
the post-breeding period to forage for food 
(TASKER et al. 1987). 

The only breeding colony of the common guil-
lemot in the German North Sea is on Helgoland. 
The breeding population was estimated at 
around 2600 pairs in 2012 (GRAVE 2013). In 
summer, the animals tend to stay in the immedi-
ate vicinity of the breeding colony, and only oc-
cur in low densities within a radius of 30 km. In 
autumn and winter, guillemots increasingly 
spread to the offshore area with water depths be-
tween 40 - 50 metres (MENDEL et al. 2008). 

With a WSI of 12.0, the common guillemot be-
longs to the lower third of the species tested in 
respect of disturbance sensitivity by GARTHE & 

HÜPPOP (2004). By contrast, the long-term inves-
tigations since the commissioning of the "alpha 
ventus" project have shown a clear avoidance 
behaviour on the part of the auks (also observed 
for the razorbill). Based on ship surveys, a reduc-
tion in the probability of sightings within the wind 

farm of up to 75% was found (BIOCONSULT SH & 

IFAÖ 2014). The results of the StUKplus project 
"TESTBIRD" support these observations. During 
surveying flights in the first winter half years of 
operational monitoring (2009/2010 and 
2010/2011), no auks were sighted within the 
wind farm or within a radius of 1-2 km. From 
2012 onwards, auks were observed for the first 
time in the outer area of the wind farms (MENDEL 

et al. 2015). 

Based on the current state of knowledge, no sig-
nificant impact on the common guillemot popula-
tion caused by offshore wind farms is expected 
due to the large total population and the wide ge-
ographical distribution. Finally, according to the 
current state of knowledge, offshore wind farms 
in areas EN1 to EN13 are not expected to violate 
the prohibition of Section 44 subsection 1 num-
ber 2 of the BNatSchG. 

Razorbill (Alca torda) 

In addition to the guillemot, the razorbill is an-
other frequently observed auk in the North Sea. 
The European population is estimated at about 
1 million individuals. The largest proportion, 
about 60%, breed on rocky coasts of Iceland, fol-
lowed by other important breeding areas in the 
British Isles and Norway (BIRDLIFE INTERNA-

TIONAL 2015). The only breeding colony in Ger-
many is on Helgoland with a mere 15-20 breed-
ing pairs (GRAVE 2013). During the breeding 
season, razorbills limit their search for food to the 
immediate vicinity of the breeding site. The win-
ter resting population in the German North Sea 
is estimated at 7500 individuals. The birds are 
increasingly found within the 20m depth range 
(MENDEL et al. 2008). 

Due to the geographically limited distribution of 
breeding areas, the razorbill is listed in the Red 
List of Breeding Birds (SÜDBECK et al. 2008) in 
category "R" (species with geographical re-
striction). However, the breeding colony on Heli-
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goland is very small and will probably not be de-
cisive for the occurrence of razorbills in the Ger-
man North Sea.  

The BSH currently has no information that would 
indicate that a disturbance pursuant to Section 
44 subsection 1 number 2 of the BNatSchG has 
occurred. Finally, the current state of knowledge 
does not indicate that offshore wind farms in ar-
eas EN1 to EN13 (inclusive) would cause a vio-
lation of the prohibition of Section 44 subsection 
1 number 2 of the BNatSchG. 

Northern fulmar (Fulmarus glacialis) 

The fulmar is a typical seabird and is present in 
the German EEZ all year round. Its main area of 
distribution lies far from the coast beyond the 
30m depth line (MENDEL et al. 2008). The Euro-
pean breeding population is estimated at 
3,380,000 - 3,500,000 breeding pairs. The spe-
cies is listed in the pan-European Red List and 
the EU27 Red List under "highly endangered" 
(EN) or "vulnerable" (VU) (BIRDLIFE INTERNA-

TIONAL 2015). 

Little is known so far about the fulmar's reactions 
to offshore wind farms under construction or in 
operation, as generally low sighting rates and in-
sufficient data do not allow reliable conclusions 
to be drawn. However, a WSI of just 5.8 indicates 
very low sensitivity to disturbances (GARTHE & 

HÜPPOP 2004). 

Based on current knowledge, no significant im-
pacts on the population of the northern fulmar 
caused by offshore wind farms are expected. Fi-
nally, according to the current state of 
knowledge, offshore wind farms in areas EN1 to 
EN13 are not expected to violate the prohibition 
of Section 44 subsection 1 number 2 of the 
BNatSchG. 

Northern gannet (Sula bassana) 

The breeding population of the northern gannet 
in Europe is estimated at approximately 683,000 
breeding pairs (BIRDLIFE INTERNATIONAL 2015). 
In the German Bight, Helgoland is the only 

breeding site of the northern gannet. Other Eu-
ropean breeding grounds are located, for exam-
ple, along the Norwegian coast and on the fa-
mous Scottish island of Bass Rock. As a highly 
mobile species, the northern gannet relies on ex-
tensive feeding habitats within a radius of up to 
120 km from the breeding colony (MENDEL et al. 
2008). Although the northern gannet has an 
area-wide (sporadic) occurrence, it is listed in the 
Red List in the category "R" (species with geo-
graphical concentration) due to the high concen-
tration of breeding areas (SÜDBECK et al. 2008). 
However, its population is classified as "not at 
risk" (least concern, LC) according to European 
endangerment categories (BIRDLIFE INTERNA-

TIONAL 2015). 

There are only a few studies available for the 
northern gannet and they are statistically insig-
nificant, they nevertheless suggest a potential 
avoidance behaviour towards wind turbines. Un-
ambiguous statements frequently cannot be 
made due to the high mobility of the species and, 
similar to the northern fulmar, the associated low 
sighting rates and small samples. 

With regard to the low, interannually fluctuating 
occurrence of the northern gannet, it can be as-
sumed that the areas are of low to medium im-
portance as resting and feeding areas.  

Based on current knowledge, no significant im-
pact on the population of the gannet caused by 
offshore wind farms is expected. Finally, accord-
ing to the current state of knowledge, offshore 
wind farms in areas EN1 to EN13 are not ex-
pected to violate the prohibition of Section 44 
subsection 1 number 2 of the BNatSchG. 

Gulls 

Gulls are common in the North Sea and can be 
observed near the coast or offshore, depending 
on the species. Recorded densities of the indi-
vidual species can therefore vary considerably. 
In addition to the little gull, which has already 
been dealt with separately, the most common 
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species include lesser black-backed gull, com-
mon gull, herring gull, greater black-backed gull 
and kittiwake. 

In general, offshore wind turbines seem to attract 
seagulls or not to influence their local distribu-
tion. They are also known as prominent ship fol-
lowers. Among the gulls, the common gull is the 
only species with a classification in SPEC Cate-
gory 2 (species concentrated in Europe with neg-
ative population development and unfavourable 
conservation status) (BIRDLIFE INTERNATIONAL 

2004a). The biogeographical population, which 
occurs mainly in Germany, is estimated at 
1,200,000 - 2,000,000 birds and shows a stable 
population trend (WETLANDS INTERNATIONAL 

2012). In the pan-European Red List and the 
EU27 list it is considered "not at risk" (BIRDLIFE 

INTERNATIONAL 2015). 

Based on current knowledge, no significant im-
pacts on the population of the common gull 
caused by offshore wind farms are expected. Fi-
nally, according to the current state of 
knowledge, offshore wind farms in areas EN1 to 
EN13 are not expected to violate the prohibition 
of Section 44 subsection 1 number 2 BNatSchG. 

Wind energy reservation areas EN14 to EN19 

The investigations of the FTZ's Seabird Monitor-
ing on behalf of the BfN provide information on 
the seabird community in the region comprising 
the areas EN14 to EN19 in the so-called "duck's 
beak". This area is one of the typical habitats of 
seabird species. Northern fulmars and kittiwakes 
occur all year round, but especially in spring and 
winter. Razorbills and common guillemots are 
most abundant in winter, the latter also occurring 
in spring in this remote area of the EEZ. The 
Dogger Bank area within the German EEZ is one 
of the outer areas of the distribution range of the 
puffin (Fratercula arctica). However, the occur-
rence within the EEZ is very low (BFN 2017, BOR-

KENHAGEN et al. 2017, BORKENHAGEN et al. 2018, 
BORKENHAGEN et al. 2019). The areas lie outside 
the distribution range of divers in the North Sea 

EEZ. Based on current knowledge, it can be as-
sumed that for the species occurring in the ar-
eas, the prohibition under Section 44 subsection 
1 number 2 BNatSchG is not violated. A detailed 
species protection assessment for the reserved 
areas EN14 to EN19 will be carried out at subor-
dinate levels if more detailed information and 
findings become available. 

Cables and pipelines 

Deterrent effects acting on seabirds and stopo-
ver birds, as well as migratory birds are limited 
to the small-scale and very short periods re-
quired for laying submarine cables and pipe-
lines. These disturbances do not go beyond 
those generally associated with slow shipping 
traffic. Therefore, no disturbance relevant to spe-
cies protection law under Section 44 subsection 
1 number 2 BNatSchG is to be expected from the 
specifications for cables and pipelines. 

Cumulative effects 

In Chapter 4.10.4cumulative effects of offshore 
wind energy generation on seabirds, especially 
on the disturbance sensitive divers, were pre-
sented and at the same time the criteria for the 
qualitative assessment of the effects were de-
scribed. Seabirds are also exposed to the im-
pacts of various anthropogenic uses and natural 
and climate-related changes. Scientifically, it is 
nearly impossible to differentiate or even weight 
the contribution of effects caused by a single use 
on the status of the respective population of a 
species. 

Since 2009, the BSH has been carrying out the 
qualitative assessment of cumulative effects on 
divers within the framework of approval proce-
dures for offshore wind farms, taking the main 
concentration area into account in accordance 
with the position paper of BMU (2009). The cu-
mulative consideration of the avoidance behav-
iour of divers towards offshore wind farms in 
studies commissioned by BSH and BfN revealed 
a calculated total habitat loss of 5.5 km and a 
statistically significant decrease in abundance 
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up to a distance of 10 km, starting from the pe-
riphery of a wind farm (GARTHE et al. 2018). The 
statistically significant decrease in abundance 
does not constitute total avoidance, rather a par-
tial avoidance with increasing densities of divers 
up to a distance of 10 km from a wind farm. 

Spatial planning or the designation of the plan, 
including the principles and objectives, are 
among the key instruments for reducing or even 
avoiding cumulative impacts on the diver popu-
lation by rectifying spatial conflicts among uses 
and by designating priority and reservation areas 
for nature conservation. 

The nature conservation priority areas contribute 
to safeguarding open spaces by excluding uses 
that are incompatible with nature conservation. 
This designation is an important measure to en-
sure the protection of seabird species in the Ger-
man EEZ. In addition, spatial planning paves the 
way for further measures, such as the prepara-
tion of the site development plan and the prelim-
inary investigation and examination of the suita-
bility of sites for offshore wind energy. Finally, 
the principles of the plan form the backbone for 
the specifications in the subordinate procedures 
and for the orders for the protection of harbour 
porpoise within the framework of individual li-
censing procedures. 

BMU's position paper (2009) on the protection of 
divers provides the basis for assessing the cu-
mulative effects of wind power generation. The 
designation of the identified main concentration 
area as a reserved area for the protection of di-
vers represents the most important avoidance 
and mitigation measure to rule out cumulative 
impacts at population level. Due to its special lo-
cation in the area of the frontal system to the 
west of the North Frisian Islands with its very 
high productivity and the resulting rich food sup-
ply, the reserve area represents a protected area 
for the specially protected as well as for the char-
acteristic seabird species of the German EEZ in 
the North Sea in addition to the three nature con-
servation areas. 

In conclusion, with regard to seabirds and stop-
over birds, it can be stated that the updating of 
the plan does not violate the prohibitions under 
Section 44 subsection 1 numbers 1 and 2 of the 
BNatSchG, even in respect of cumulative ef-
fects. 

 Bats  

Migratory movements of bats across the North 
Sea are still poorly documented and largely un-
explored. There is a lack of concrete information 
on migratory species, migration corridors, migra-
tion heights and migration concentrations. Previ-
ous findings merely confirm that bats, especially 
long-distance migratory species, fly over the 
North Sea. 

5.4.1 Section  44 subsection 1 number 1 
and number 2 BNatSchG  

According to expert knowledge, the risk of iso-
lated collisions with wind turbines cannot be 
ruled out. In terms of species protection law, the 
same considerations apply in principle as those 
already mentioned in the assessment of avi-
fauna. Under Article 12 subsection 1 number 1 
a) of the Habitats Directive, all deliberate forms 
of capture or killing of bat species taken from the 
wild are prohibited. Collision with offshore struc-
tures does not constitute deliberate killing. Here, 
explicit reference can be made to the guidelines 
on the strict system of protection for animal spe-
cies of Community interest under the Habitats 
Directive, which assume in II.3.6 subsection 83 
that the killing of bats is unintentional killing 
which must be continuously monitored in accord-
ance with Article 12 subsection 4 of the Habitats 
Directive. There are no indications for the exam-
ination of further circumstances under Article 12 
subsection 1 of the Habitats Directive. 

Experience and findings from research projects 
or from wind farms already in operation will also 
be adequately considered in further processes. 

The data available for the North Sea EEZ is frag-
mentary and insufficient for drawing conclusions 



150 Legal species protection assessment 

 

on bat migration. It is not possible to draw con-
crete conclusions on migratory species, migra-
tion directions, migration heights, migration cor-
ridors and possible concentration ranges on the 
basis of the available data. Existing findings 
merely confirm that bats, especially long-dis-
tance migratory species, fly over the North Sea. 

However, it can be assumed that any adverse 
effects of wind turbines on bats will be avoided 

by the same prevention and mitigation measures 
that are in place to protect bird migration. 

Based on current plans, it is not expected that 
either the prohibition on killing and injury under 
Section 44 subsection 1 number 1 of the 
BNatSchG nor the species protection prohibition 
on significant disturbance under Section 44 sub-
section 1 number 2 of the BNatSchG will be vio-
lated.   
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6 Impact assessment / terri-
torial protection law as-
sessment  

 Legal basis  

Insofar as a site of Community importance or 
a European bird sanctuary may be significantly 
impaired in respect of its elements relevant to the 
conservation objectives or the purpose of the 
protection, the provisions of Section 7 subsec-
tion 6 in conjunction with subsection 7 ROG, the 
provisions of the Federal Nature Conservation 
Act (BNatSchG) on the permissibility and imple-
mentation of such interventions, including ob-
taining the opinion of the European Commission, 
must be applied when amending and supple-
menting spatial plans. 

The Natura2000 network comprises the sites of 
Community importance (habitats areas) under 
the Habitats Directive and the bird protection ar-
eas (Special Protection Areas - SPAs) under the 
Birds Directive, which have now been desig-
nated as conservations areas in Germany (e.g. 
BVerwG, Decision of 13.3.2008 - 9 VR 9/07). 
The impact assessment carried out here gener-
ally takes place at a higher level of spatial plan-
ning and sets a framework for subordinate plan-
ning levels, insofar as these are available. It 
therefore does not replace the assessment at the 
level of the specific project with knowledge of the 
specific project parameters, which is carried out 
within the framework of approval procedures. To 
this extent, further avoidance and mitigation 
measures are to be expected if they are deemed 
necessary by the impact assessment within the 
framework of approval procedures in order to ex-
clude any negative impact on the conservation 
objectives of the Natura 2000 sites or the protec-
tion purposes of the conservation areas by the 
use inside or outside a nature conservation area. 
At the same time, it must be taken into account 
that for some uses - in particular wind energy - 

the draft spatial plan retraces the projects al-
ready in operation and the designations of the 
FEP sectoral plan, for which impact assess-
ments have already been carried out. 

Prior to their designation as protected marine ar-
eas pursuant to Sections 20 subsection 2, 57 
BNatSchG the nature conservation areas in the 
EEZ were already included under European law 
as FFH areas in the first updated list of sites of 
Community importance in the Atlantic biogeo-
graphical region under Article 4 subsection 2 of 
the Habitats Directive (Official Journal of the EU, 
15 January 2008, L 12/1), so that an FFH impact 
assessment had already been carried out as part 
of the Federal Offshore Sectoral Plan for the 
German North Sea EEZ (BSH 2017). In a final 
step, an impact assessment pursuant to Section 
34 subsection 1 in conjunction with Section 36 
BNatSchG was carried out as part of the SEA for 
the site development plan (BSH, 2019). 

The German EEZ of the North Sea contains the 
nature conservation areas "Sylter Außenriff - 
Östliche Deutsche Bucht" (Ordinance on the es-
tablishment of the nature conservation area 
"Sylter Außenriff - Östliche Deutsche Bucht" of 
22 September 2017 (NSGSylV)), "Borkum 
Riffgrund" (Ordinance on the Establishment of 
the nature conservation area "Borkum Riffgrund" 
of 22 September 2017 (NSGBRgV)) and "Dog-
gerbank" (Ordinance on the Establishment of the 
nature conservation area "Doggerbank" of 
22 September 2017 (NSGDgbV)). 

The total area of the three nature conservation 
areas in the German North Sea EEZ is 
7,920 km2, of which 625 km2 is covered by the 
"Borkum Riffgrund" nature conservation area, 
5,603 km2 by the "Sylter Außenriff - Östliche 
Deutsche Bucht" nature conservation area and 
1,692 km2 by the "Doggerbank" nature conser-
vation area. 

Within the framework of the impact assessment, 
the habitat types "reef" (EU code 1170) and 
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"sandbank" (EU code 1110) according to Annex 
I of the Habitats Directive with their characteristic 
and endangered biocoenoses and species, as 
well as protected species, specifically fish (river 
lamprey, twait shad), marine mammals accord-
ing to Annex II of the Habitats Directive (harbour 
porpoise), grey seal and common seal), as well 
as protected bird species listed in Annex I of the 
Birds Directive (in particular red-throated diver, 
black-throated diver, little gull, sandwich tern, 
common tern and arctic tern) and regularly oc-
curring migratory bird species (in particular com-
mon and lesser black-backed gulls, fulmar, gan-
net, kittiwake, guillemot and razorbill). 

The impact assessment carried out here takes 
place at a higher level of spatial planning and 
sets a framework for subordinate planning lev-
els, where these exist. It therefore does not re-
place the assessment at the level of the specific 
project. Depending on the designations of the 
draft spatial plan for the respective use, the as-
sessment is layered. In the case of wind energy 
there is a staged planning and approval process. 
This means that the reviews of the subordinate 
planning levels are taken into account within the 
scope of this draft spatial plan. If no review has 
yet been carried out at subordinate planning lev-
els, the review within the framework of this SEA 
for the draft spatial plan is carried out on the ba-
sis of the available data and knowledge. 

There is also a staged planning and approval 
process for the extraction of raw materials. Inso-
far as data and knowledge is available, an im-
pact assessment is carried out within the scope 
of this SEA, otherwise the assessments are re-
served for the subordinate planning levels. 

The draft spatial plan contains designations rel-
evant to the impact assessment concerning pri-
ority and reservation areas for wind energy, res-
ervation areas for cables/pipelines and reserva-
tion areas for hydrocarbons, and sand and 
gravel extraction. The same applies to ca-
bles/pipelines. 

Scientific designations can only be reviewed in-
sofar as information is available. 

For the impact assessment, a distinction must be 
made between: 

Wind Energy  

Since, according to the sectoral legislation under 
Section 5 subsection 3 sentence 2 number 5 a) 
WindSeeG, areas and sites for wind turbines in 
the FEP may not be defined within a conserva-
tion area designated under section 57 
BNatSchG, the draft spatial plan does not con-
tain any area definitions for the use of wind en-
ergy within the conservation areas designated 
by ordinance. 

In the following, therefore, the impact assess-
ment relates exclusively to site designations at 
or near conservation areas designated by ordi-
nance. 

For the areas EN1 to EN13, reference is made 
to the impact assessment of FEP 2019/Draft 
FEP 2020. 

Raw material extraction 

The reservation areas for sand and gravel ex-
traction SKN1 and SKN2 lie within the "Sylter 
Außenriff - Östliche Deutsche Bucht" nature con-
servation area and the reservation area for hy-
drocarbons KWN1 lies partly within and other-
wise spatially adjacent to the "Doggerbank" na-
ture conservation area. 

Where operating plans have already been is-
sued, e.g. for the main operating plan OAMIII in 
the SKN1 sand and gravel extraction reservation 
area, a compatibility assessment has already 
been carried out. For this reason, no separate 
assessment is carried out here in this SEA. 

In addition, the assessment of compatibility is re-
served for the downstream procedures,  
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i.e. in particular the procedures for applying for a 
main operating plan. 

Cables/pipelines 

The reservation area LN6 crosses the nature 
conservation area "Borkum Riffgrund". The res-
ervation areas LN1 and LN14 run within the 
"Doggerbank" nature conservation area. 

Scientific uses 

The FoN2 reservation area is located within the 
nature conservation area "Sylter Außenriff - 
Östliche Deutsche Bucht". As it is only a matter 
of sampling fish and thus of selective activities 
without additional burdens, no impact assess-
ment is carried out. Reference is made to Chap-
ter 4.6. 

According to Section 34 subsection 2 in conjunc-
tion with section 36 BNatSchG, the plan is inad-
missible if the impact assessment shows that the 
specifications may lead to significant negative 
impacts on a Natura 2000 site in its components 
relevant to the conservation or protection objec-
tives. 

Projects and plans must also be examined for 
their compatibility with the protection purpose of 
the respective ordinance even if they are located 
outside the conservation areas as so-called "en-
vironmental projects" (LANDMANN/ROHMER, Sec-
tion 34 BNatSchG, margin number 10.)  

(cf. Section 5 subsection 4 NSGBRgV). 

 Compatibility assessment with 
regard to habitat types  

Due to the exclusion by sectoral legislation of ar-
eas and sites for wind energy in the FEP in na-
ture conservation areas, construction, installa-
tion and operational impacts on the FFH habitat 
types "reef" and "sandbank" with their character-
istic and endangered biocoenoses and species 
can be excluded. The areas lie far beyond the 
drift distances discussed in the specialist litera-
ture, so that no release of turbidity, nutrients and 
pollutants is to be expected that might impair the 

nature conservation and FFH areas in their com-
ponents relevant to the conservation objectives 
or the protection purpose. 

Whether or not the designations lead to negative 
impacts on habitat types must be assessed by 
forecasting, taking into account project-specific 
impacts. 

For the sections of the LN1 and LN14 pipeline 
corridors located in the area of the habitat type 
"Sandbanks which are slightly covered by sea 
water all the time" (EU Code 1110), it must be 
ensured that the guide values for the relative and 
absolute loss of area according to Lambrecht & 
Trautner (2007) and Bernotat (2013) are not ex-
ceeded. 

  Compatibility assessment with 
regard to protected species  

6.3.1 Impact assessment pursuant to Sec-
tion 5 subsection 6 of the ordinance 
on the designation of the "Borkum 
Riffgrund" nature conservation area  

 

Protected marine mammalian species 

Pursuant to Section 5 subsection 6 NSGBRgV, 
the requirements of Section 5 subsection 4 
NSGBRgV must be observed in the present as-
sessment. 

The assessment of the impact of the plan will be 
based on the protection purposes of the nearest 
conservation area "Borkum Riffgrund". Accord-
ing to Section 3 subsection1 NSGBRgV, the pro-
tection purpose is to achieve the conservation 
objectives of the Natura 2000 site. Under Section 
3 subsection 2 number 3 NSGBRgV, the conser-
vation and restoration of the specific ecological 
values and functions of the area, in particular the 
populations of harbour porpoise and common 
seal, as well as their habitats and natural popu-
lation dynamics, are to be protected. 

Finally, under Section 3 subsection 5 number 1 
to number 5 NSGBRgV, the ordinance sets out 
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objectives to ensure the conservation and resto-
ration of the marine mammal species listed in 
Section 3 subsection 2 NSGBRgV, namely har-
bour porpoise, common seal and grey seal, as 
well as the conservation and restoration of their 
habitats. 

Conservation and restoration: 

• No.1: of the natural population densities of 
these species with the aim of achieving a fa-
vourable conservation status, their natural 
spatial and temporal distribution, health sta-
tus and reproductive fitness, taking into ac-
count natural population dynamics and ge-
netic exchanges with populations outside 
the area 

• No. 2: of the area as a largely undisturbed 
habitat, unaffected by local pollution, of the 
species of marine mammals referred to in 
subsection 3 number 2 and in particular as 
a habitat of supra-regional importance for 
harbour porpoises in the East Frisian Wad-
den Sea area, 

• No. 3: of undissected habitats and the pos-
sibility of migration of the species of marine 
mammals referred to in subsection 3 num-
ber 2 NSGBRgV within, in particular to 
neighbouring conservation areas of the 
Wadden Sea and off Helgoland, 

• No. 4: of the essential food sources of the 
species of marine mammals referred to in 
subsection 3 number 2 NSGBRgV, in partic-
ular the natural population densities, age-
group distributions and distribution patterns 
of the organisms serving as food sources for 
these marine species of marine mammals, 
and 

• No. 5: of a high vitality of individual animals 
and species-specific age structure of the 
stocks of fish and cyclostomes as well as 
spatial and temporal distribution patterns 
and populations densities of their natural 
food sources. 

Areas EN1, EN2 and EN3 of the present update 
of the plan in the German EEZ are located near 
the nature conservation area "Borkum Riffgrund" 
(EU code: DE 2104-301). 

Reference is made to the results of the impact 
assessment for FEP 2019/Draft FEP 2020. 

Possible negative impacts on the protection pur-
poses of the nature conservation area "Borkum 
Riffgrund" by the implementation of projects in 
areas EN1, EN2 and EN3 of the present plan can 
be reliably excluded if the instructions in the sub-
ordinate individual approval procedures are 
complied with. 

An impact assessment of the continuation of the 
plan in the areas EN4 to N13, N14 to EN18 and 
EN19 according to Section 34 BNatSchG in con-
nection with the conservation purposes of the 
nature conservation area "Borkum Riffgrund" 
with regard to marine mammals is not necessary 
due to the distance of these areas of the plan 
from the nature conservation area. 

6.3.2 Impact assessment pursuant to Sec-
tion 5 subsection 6 of the ordinance 
on the designation of the nature con-
servation area "Sylter Außenriff – 
Östliche Deutsche Bucht" with regard 
to marine mammals and protected 
bird species  

According to Section 7 subsection 6 NSGSylV, 
the requirements of Section 7 subsection 1 and 
subsection 4 NSGSylV are to be observed for 
the plan in question, which is to be taken into ac-
count in the official decision. Prior to their ap-
proval or implementation, projects and plans are 
to be examined for their compatibility with the 
conservation objectives of a conservation area if, 
either individually or in combination with other 
projects or plans, they are likely to have a signif-
icant impact on the conservation area. 

The assessment of the impacts of the plan is 
based on the protection purposes of the nature 
conservation area "Sylter Außenriff – Östliche 



Impact assessment / territorial protection law assessment 155 

 

Deutsche Bucht". Under Section 1 of the 
NSGSylV, the nature conservation area com-
bines the "Sylter Außenriff" FFH area and the 
"Östliche Deutsche Bucht" European bird sanc-
tuary and is divided into two areas under Section 
2 subsection 4 of the NSGSylV: Area I desig-
nates the "Sylter Außenriff" area, while Area II 
designates the "Östliche Deutsche Bucht" area. 

According to Section 3 subsection 1 of the 
NSGSylV, the purpose of protection is to achieve 
the conservation objectives of the Natura 2000 
sites. Under Section 3 subsection 2 number 3 
NSGSylV, the conservation and restoration of 
the specific ecological values and functions of 
the area, in particular the populations of harbour 
porpoises, grey seals, seals and seabird spe-
cies, as well as their habitats and natural popu-
lation dynamics, must be protected. 

Protected marine mammalian species 

Finally, under Section 4 subsection 3 numbers 1 
to 5 NSGSylV, the ordinance lays down objec-
tives to ensure the conservation and restoration 
of the marine mammal species listed in Section 
3 subsection 2 NSGSylV, namely harbour por-
poise, common seal and grey seal, as well as the 
conservation and restoration of their habitats in 
Area I. 

Conservation and restoration: 

• No.1: of the natural population densities of 
these species with the aim of achieving a fa-
vourable conservation status, their natural 
spatial and temporal distribution, health sta-
tus and reproductive fitness, taking into ac-
count natural population dynamics, natural 
genetic diversity within the population in the 
area and genetic exchanges with popula-
tions outside the area, 

• No. 2: of the area as a habitat largely free of 
disturbance and unaffected by local pollu-
tion of the species of marine mammals re-
ferred to in subsection 1 number 2 and, in 

particular, as a particularly important repro-
duction, rearing, feeding and migration hab-
itat for harbour porpoises in the Southern 
North Sea area, 

• No. 3: of undissected habitats and the pos-
sibility of migration of the species of marine 
mammals referred to in subsection 1 num-
ber 2 into Danish waters, into the immedi-
ately adjacent Schleswig-Holstein harbour 
porpoise conservation area and into the 
Wadden Sea and Heligoland conservation 
areas 

• No. 4: of the essential food sources of the 
species of marine mammals referred to sub-
section 1 number 2, in particular the natural 
population densities, age-group distribu-
tions and distribution patterns of the organ-
isms serving as food sources for these spe-
cies of marine mammals, and 

• No. 5: of a high vitality of individual fish and 
species-specific age structure of fish and cy-
clostomes as well as spatial and temporal 
distribution patterns and population densi-
ties of their natural food sources. 

The assessment has shown that noise from pile 
driving during the installation of foundations for 
offshore wind turbines and platforms can have a 
significant impact on marine mammals, in partic-
ular harbour porpoises, if no noise abatement 
measures are implemented. 

The update of the draft spatial plan also provides 
for the establishment of a harbour porpoise res-
ervation area in the German North Sea EEZ. The 
reservation area represents the main concentra-
tion area of harbour porpoises in the sensitive 
period from 1 May to 31 August, which was iden-
tified during the preparation of the BMU's noise 
abatement concept (2013). The harbour por-
poise seasonal reservation area covers Area I of 
the "Sylter Außenriff -Östliche Deutsche Bucht" 
nature conservation area and its surroundings. 
In physical terms, the reservation area thus more 
than covers the area of the frontal system west 
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of the North Frisian islands. Due to weather and 
currents, the frontal system spreads very dynam-
ically into the reservation area ensuring in-
creased productivity and a rich food supply for 
top predators such as the harbour porpoise and 
many species of seabird. By defining the sea-
sonal reservation area, the spatial plan imple-
ments a preventive measure to safeguard the 
porpoise's food-rich alternative habitat outside 
Area I of the nature conservation area. 

Nevertheless, according to the current state of 
knowledge, effects of noise-intensive pile driving 
in the immediate vicinity of the nature conserva-
tion area are to be expected if no noise-prevent-
ing and noise-reducing measures are taken. The 
exclusion of significant impacts, in particular 
through disturbance of populations in the nature 
conservation area and the population of the re-
spective species, requires the implementation of 
strict noise abatement measures. The updating 
of the plan includes a number of principles in this 
respect. In the course of the species protection 
assessment, noise abatement measures were 
also specified in accordance with the state of the 
art in science and technology, the application of 
which, according to the current state of 
knowledge, rules out the possibility of significant 
disturbance to the populations in the nature con-
servation areas. 

With regard to the areas EN4, EN5, EN11 and 
EN13, which correspond to the areas N-4, N-5, 
N-11 and N-13, reference is made to the results 
of the impact assessment for FEP 2019/Draft 
FEP 2020. 

The assessment of the potential impact of the 
plan has shown that the laying and operation of 
cable systems will not have significant adverse 
effects on marine mammals in the vicinity of the 
cable routes. A negative impact on the conser-
vation objectives of the nature conservation area 
"Sylter Außenriff -Östliche Deutsche Bucht" by 
the laying and operation of submarine cables 
both inside and outside the nature conservation 
area, in compliance with the planning principles 

of the FEP and taking into account appropriate 
measures in the context of implementation, can 
be safely ruled out. 

According to the current state of knowledge, any 
negative impact on the conservation objectives 
of Area I of the "Sylter Außenriff -Östliche 
Deutsche Bucht" nature conservation area by 
the implementation of projects outside the nature 
conservation area in areas EN4, EN5, EN11 and 
EN13 of the present plan can be safely ruled out 
. 

Possible negative impacts on the protection pur-
poses and conservation objectives of the nature 
conservation area "Sylter Außenriff -Östliche 
Deutsche Bucht" by the implementation of pro-
jects in the remote areas EN1 to EN3, EN6 to 
EN10 and EN12 as well as EN14 to EN18 and 
EN19 of the present plan can be reliably ex-
cluded due to the distance from the nature con-
servation area. 

Protected seabird and stopover bird species 

According to Section 5 subsection 1 number 1 of 
the NSGSylV, the conservation or, where neces-
sary, the restoration to a favourable conserva-
tion status of bird species listed in Annex I of the 
Birds Directive and regularly occurring migratory 
bird species occurring in this area are part of the 
protection purposes of the nature conservation 
area. 

The species mentioned under Section 5 subsec-
tion 1 number 1 NSGSylV include the species 
red-throated diver (Gavia stellata, EU code 
A001) and black-throated diver (Gavia arctica, 
EU code A002). 

The ordinance then sets out objectives for Area 
II under Section 5 subsection 2 number 1 to 
number 4 NSGSylV to ensure the conservation 
and restoration of the bird species listed in Sec-
tion 5subsection 1 NSGSylV and the functions of 
Area II under subsection 1. 

Conservation and restoration: 



Impact assessment / territorial protection law assessment 157 

 

• No.1: of the qualitative and quantitative pop-
ulations of bird species with the aim of 
achieving a favourable conservation status, 
taking into account natural population dy-
namics and population trends; special atten-
tion must be paid to bird species with nega-
tive trends in their biogeographical popula-
tion 

• No.2: of the main organisms serving as food 
for bird species, in particular their natural 
population densities, age-group distribu-
tions and distribution patterns 

• No.3: of the increased biological productivity 
at vertical fronts, which is characteristic of 
the area, and the geo- and hydromorpholog-
ical characteristics with their species-spe-
cific ecological functions and effects, and 

• No.4: of the natural quality of habitats with 
their respective species-specific ecological 
functions, their fragmentation and spatial in-
terrelationships, and unimpeded access to 
adjacent and neighbouring marine areas. 

The update of the draft spatial plan also provides 
for the establishment of a reservation area for di-
vers in the German North Sea EEZ. The reser-
vation area represents the main concentration 
area of divers during spring in the German EEZ, 
which was identified during the preparation of the 
BMU position paper (2009). The reservation 
area covers Area II of the nature conservation 
area "Sylter Außenriff -Östliche Deutsche Bucht" 
and its surroundings. In physical terms, the res-
ervation area thus more than covers the area of 
the frontal system to the west of the North Frisian 
Islands. Due to weather and currents, the frontal 
system spreads very dynamically into the reser-
vation area and ensures increased productivity 
and a rich food supply for top predators such as 
divers but also many other species of seabirds. 
By designating the reservation area, the spatial 
plan implements a preventive measure to ensure 
a food-rich alternative habitat for divers outside 
Area II of the nature conservation area. 

With regard to the areas EN4, EN5, EN11 and 
EN13, which correspond to the areas N-4, N-5, 
N-11 and N-13, reference is made to the results 
of the impact assessment for FEP 2019/Draft 
FEP 2020. 

As a result, a significant negative impact on the 
protection purposes of Area II of the nature con-
servation area "Sylter Außenriff -Östliche 
Deutsche Bucht" by the implementation of the 
plan with regard to areas EN11 and EN13 can 
be safely ruled out. 

According to the current state of knowledge, ar-
eas EN1 to EN3, EN6 to EN10, EN12, EN14 to 
EN18 and EN19 are of no significance with re-
gard to the occurrence of divers in Area II of the 
nature conservation area "Sylter Außenriff -
Östliche Deutsche Bucht" due to their distance 
away from the area. 

Examination of the potential effects of the plan 
has shown that the laying and operation of cable 
systems will not have a significant adverse im-
pact on bird species in the vicinity of the cable 
routes. A negative impact on the protection pur-
poses of the nature conservation area "Sylter 
Außenriff -Östliche Deutsche Bucht" by the lay-
ing and operation of cables in compliance with 
the planning principles of this plan and taking 
into account appropriate measures in the context 
of its implementation can be safely ruled out. 

A significant negative impact on the protection 
purposes and conservation objectives of Area II 
of the nature conservation area "Sylter Außenriff 
-Östliche Deutsche Bucht" through the imple-
mentation of projects in areas EN1 to EN3, EN6 
to EN10, EN12, EN14 to EN18 and EN19 can be 
ruled out due to the distance from the area. 

As a result, a significant negative impact on the 
protection purposes of Area I of the nature con-
servation area "Sylter Außenriff -Östliche 
Deutsche Bucht" can be safely ruled out by im-
plementing the plan and taking into account 
avoidance and mitigation measures. 
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6.3.3 Impact assessment under Section 5 
subsection 7 of the ordinance on the 
designation of the "Doggerbank" na-
ture conservation area  

The plan designates areas for wind power gen-
eration in the immediate vicinity of the nature 
conservation area "Doggerbank", (EU code: 
DE 1003-301) with the areas EN14 to EN18 and 
EN19. This was established by the ordinance of 
22 September 2017 ("Ordinance on the Estab-
lishment of the "Doggerbank" nature conserva-
tion area, Federal Law Gazette I, I S, 3400"). 

Under Section 34 subsection 1 BNatSchG and 
Section 5 subsection 6 NSGDgbV, projects must 
be examined for their compatibility with the con-
servation objectives of a conservation area be-
fore they are approved or implemented if, either 
individually or in conjunction with other projects 
or plans, they are likely to have a significant im-
pact on the conservation area and do not directly 
serve the management of the area. 

The assessment of the effects of the plan's con-
tinuation will be based on the conservation pur-
poses of the "Doggerbank" conservation area. 
According to Section 3 subsection 1 NSGDgbV, 
the protection purpose is to achieve the conser-
vation objectives of the Natura 2000 site. Ac-
cording to Section 3 subsection 2 number 2 
NSGDgbV, the conservation and restoration of 
the specific ecological values and functions of 
the area, in particular the populations of harbour 
porpoise and seals and their habitats, and the 
natural population dynamics are to be protected. 

Finally, under Section 5 subsection 1 to subsec-
tion 4 NSGDgbV, the ordinance sets out objec-
tives to ensure the survival and reproduction of 
the marine mammal species listed in Section 3 
subsection 2 NSGDgbV, namely harbour por-
poise and common seal in Annex II of the Habi-
tats Directive (92/43/EEC), and to conserve and 
restore their habitats. 

Conservation and restoration: 

• Subsection 1: of the natural population den-
sities of these species with the aim of 
achieving a favourable conservation status, 
their natural spatial and temporal distribu-
tion, health status and reproductive fitness, 
taking into account natural population dy-
namics and genetic exchanges with popula-
tions outside the area, 

• Subsection 2: of the area as a habitat for 
harbour porpoises and harbour seals that is 
largely undisturbed and unaffected by local 
pollution, and in particular as a significant 
feeding, migration, reproduction and rearing 
habitat for harbour porpoises in the central 
North Sea area, 

• Subsection 3: of undissected habitats and 
the possibility of migration of harbour por-
poises and seals within the German North 
Sea and into Dutch, British and Danish wa-
ters; and 

• Subsection 4: of the main organisms that act 
as a source of food for harbour porpoises 
and seals, in particular their natural popula-
tion densities, age-group distributions and 
distribution patterns. 

The examination of the potential impact of the 
update of the plan in Chapters 3.2.5and 4.2.5has 
shown that the construction and operation of the 
offshore wind turbines and the laying and opera-
tion of the cable systems will not have a signifi-
cant adverse impact on marine mammals. This 
also applies to marine mammals in the reserva-
tion areas EN14 to EN18 and EN19 and LN1 and 
LN14. 

Based on the experience gained so far within the 
framework of the subordinate planning and li-
censing procedures, avoidance and mitigation 
measures are ordered for the noise-intensive in-
stallation of the turbines and platforms in accord-
ance with the specifications of the noise abate-
ment concept of the BMU (2013). Special atten-
tion is paid to the overall coordination of the 
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noise-intensive work to avoid and mitigate dis-
turbing sound discharges in the area of nature 
conservation areas. The data set with regard to 
the areas EN14 to EN19 has so far been consid-
erably less than is the case for the priority areas 
EN1 to EN13. Preliminary investigations are car-
ried out within the framework of the subordinate 
procedures, in particular for determining the suit-
ability of areas. The results of the preliminary as-
sessment are necessary both to check the suit-
ability of the sites and to examine the need for 
additional avoidance and mitigation measures 
or, if necessary, to adjust the measures in force 
at the time of the present assessment. 

The assessment has shown that noise from pile 
driving during the installation of foundations for 
offshore wind turbines and platforms can have a 
significant impact on marine mammals, in partic-
ular harbour porpoises, if no noise abatement 
measures are taken. The exclusion of significant 
impacts, in particular those caused by disturb-
ance of the local population and the overall pop-
ulation of the species concerned, requires the 
implementation of stringent noise abatement 
measures. The plan contains a number of princi-
ples in this respect. Within the framework of the 
species protection assessment, noise abate-
ment measures were also described in accord-
ance with the state of the art in science and tech-
nology, the application of which, according to the 
current state of knowledge, rules out any signifi-
cant disturbance of the population in the areas 
and sites. Since 2008, the BSH has introduced 
orders in its approval notices that include binding 
limit values for impulse noise input from pile driv-
ing. The introduction of the binding limit values is 
based on findings on the triggering of temporary 
hearing threshold shifts in harbour porpoises 
(Lucke et al., 2008, 2009). Compliance with the 
limit values (160 dB individual sound event level 
(SEL05) re 1µPa2s and 190 dB re 1µPa at a dis-
tance of 750 m) is monitored by the BSH by ap-
plying standardised measurement and evalua-
tion methods. Additional noise abatement 

measures with regard to the coordination of par-
allel pile driving and to reduce the impact on na-
ture conservation areas are also derived from 
the noise abatement concept of the BMU (2013) 
and are adapted, ordered and also monitored by 
the BSH within the framework of individual li-
censing procedures, adapted to the site- and 
project-specific characteristics. 

Since 2011, all pile driving work has been carried 
out using noise reduction systems. The monitor-
ing of the noise-reduction measures has shown 
that they have been very effective since 2014, so 
that a significant disturbance of the populations 
and a resulting negative impact on the local pop-
ulation in the German North Sea EEZ can be ex-
cluded. 

In particular, it must be ensured that there is the 
possibility of migration between the habitats in 
German and Danish waters and to the Schles-
wig-Holstein conservation area. 

The assessment of the potential impact of the 
plan has shown that the laying and operation of 
cables will not have a significant adverse effect 
on marine mammals in the vicinity of the cable 
routes. A negative impact on the protection pur-
poses of the nature conservation area "Dog-
gerbank" by the laying and operation of cables 
both inside and outside the nature conservation 
area in compliance with the planning principles 
of the FEP and taking into account appropriate 
measures in the course of implementation can 
be safely ruled out. 

According to the current state of knowledge, any 
negative impact on the conservation objectives 
of the "Doggerbank" nature conservation area by 
the implementation of projects outside the nature 
conservation area in areas EN1 to EN13 of the 
present plan can be safely ruled out due to the 
distance from the nature conservation area. 
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6.3.4 Natura2000 sites outside the German 
EEZ  

The impact assessment also takes into account 
the remote effects of the designations made 
within the EEZ on the conservation areas in the 
adjacent  
12-mile zone and in the adjacent waters of 
neighbouring countries. This also applies to the 
assessment and consideration of functional rela-
tionships between the individual conservation ar-
eas and the coherence of the network of conser-
vation areas under Section 56 subsection 2 
BNatSchG, since the habitat of some target spe-
cies (e.g. avifauna, marine mammals) may ex-
tend over several conservation areas due to their 
large distribution radius. 

Specifically, the conservation areas are the 
"Lower Saxony Wadden Sea National Park" and 
the EU bird protection area "Lower Saxony Wad-
den Sea and Adjacent Coastal Sea" in the 
coastal sea of Lower Saxony, the "Schleswig-
Holstein Wadden Sea National Park", the "Ram-
sar Area Schleswig-Holstein Wadden Sea and 
Adjacent Coastal Areas", the FFH area 
"Steingrund" and the "Seabird Sanctuary Helgo-
land" in the territorial sea of Schleswig-Holstein 
as well as the Natura 2000 site "Sydlige Nordsø" 
in the Danish EEZ, the Dutch bird sanctuary 
"Friese Front" and the Dutch FFH area "Dog-
gersbank". 

The protection and conservation objectives for 
the Natura 2000 sites outside the EEZ were 
taken from the following documents: 

• FFH area "Lower Saxony Wadden Sea Na-
tional Park": Section 2 in connection with 
Annex 5 Law on the "Lower Saxony Wad-
den Sea National Park" (NWattNPG) of 11 
July 2001 (http://www.lexsoft.de/cgi-
bin/lexsoft/niedersach-
sen_recht.cgi?chosenIn-
dex=Dummy_nv_6&xid=173529,3) 

• EU Bird Sanctuary "Lower Saxony Wadden 
Sea and Contiguous Coastal Sea": Natura 

2000 sites of the Tideweser in Lower Sax-
ony and Bremen (http://www.umwelt.bre-
men.de/sixcms/media.php/13/Fachbeitrag-
1_Natura%202000_Teil%203.pdf) 

• FFH area "Schleswig-Holstein Wadden 
Sea National Park and adjacent coastal ar-
eas": Conservation objectives for the FFH 
proposal area DE-0916-391 "NTP S-H 
Wadden Sea and adjacent coastal areas" 
(http://www.umweltdaten.landsh.de/pub-
lic/natura/pdf/erhaltungsziele/DE-0916-
391.pdf) 

• EU Bird Sanctuary "Ramsar Area S-H 
Wadden Sea and adjacent coastal areas": 
Conservation objectives for the DE- 0916-
491 "Ramsar Area S-H Wadden Sea and 
adjacent coastal areas" (http://www.um-
weltdaten.landsh.de/pub-
lic/natura/pdf/erhaltungsziele/DE-0916-
491.pdf) 

• "Seabird Sanctuary Helgoland": conserva-
tion objectives for the DE-1813-491 "Sea-
bird Sanctuary Helgoland" (http://www.um-
weltdaten.landsh.de/pub-
lic/natura/pdf/erhaltungsziele/DE-1813-
491.pdf) 

• FFH site "Steingrund": conservation objec-
tives for the site DE 714-391 "Steingrund", 
designated as a site of Community im-
portance (www.umwelt-
daten.landsh.de/pub-
lic/natura/pdf/erhaltungsziele/DE-1714-
391.pdf) 

• Denmark: Habitats and Bird Sanctuary 
"Sydlige Nordsø": EUNIS factsheet 
(http://eunis.eea.eu-
ropa.eu/sites/DK00VA347) 

• Netherlands: "Friese Front" bird sanctuary: 
EUNIS factsheet (https://eunis.eea.eu-
ropa.eu/sites/NL2016166) 

• The Netherlands: Habitats Area "Doggers-
bank": EUNIS Factsheet 
(https://eunis.eea.eu-
ropa.eu/sites/NL2008001) 
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An impact assessment of the plan's update un-
der Section 34 BNatSchG in connection with the 
conservation purposes of the above-mentioned 
Natura 2000 sites with regard to protected spe-
cies is not necessary due to the distance of the 
plan's areas from the Natura 2000 sites. 

 Outcome of the FFH impact as-
sessment  

To conclude, a significant negative impact on the 
protection purposes of the nature conservation 
areas "Borkum Riffgrund", "Sylter Außenriff -
Östliche Deutsche Bucht", "Doggerbank" and 
the protection purposes of the FFH area "Lower 
Saxony Wadden Sea National Park" can be 
safely excluded by updating the plan, taking into 
account avoidance and mitigation measures for 
FHH habitats, marine mammals, avifauna and 
other protected animal groups. 

It should be noted that the FFH impact assess-
ment carried out here was not able to examine 

project-specific properties which are only speci-
fied and set out by project developers in the 
course of planning approval procedures. The im-
pact assessment is therefore carried out in the 
context of planning approval procedures for the 
respective project, with the aim of deriving and 
defining the necessary avoidance and mitigation 
measures at project level. 

According to the current state of knowledge, sig-
nificant negative impacts on the FFH habitat 
types "reefs" and "sandbanks which are slightly 
covered by sea water all the time" can be ruled 
out even if the plan and existing projects for the 
nature conservation areas "Borkum Riffgrund", 
"Sylter Außenriff -Östliche Deutsche Bucht" and 
"Doggerbank" as well as for the "Lower Saxony 
Wadden Sea National Park" in the territorial sea 
are considered cumulatively, due to the small-
scale effects on the one hand and the distances 
from the areas on the other. 
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7 Overall plan evaluation  

In summary, with regard to the designations of 
the spatial plan, the aim is, as far as possible, to 
minimise the impacts on the marine environment 
through orderly, coordinated overall planning. 
Ensuring that the nature conservation areas de-
fined by ordinance are designated as nature con-
servation priority areas serves both to ensure the 
conservation objectives and also to safeguard 
open spaces. By strictly adhering to avoidance 
and mitigation measures, in particular for sound 
abatement during the construction phase, signif-
icant impacts can be avoided, in particular by im-
plementing the designations for offshore wind 
energy and cables/pipelines. No priority or res-
ervation areas for wind energy are defined in the 
nature conservation priority areas. Most of the 
reservations areas for cables and pipelines also 
run outside ecologically significant areas. 

On the basis of the above descriptions and eval-
uations as well as the species and area protec-
tion law assessment, the strategic environmental 
assessment concludes, also with regard to pos-
sible interactions, that based on the current state 
of knowledge and at the comparatively abstract 
level of spatial planning, no significant impacts 
on the marine environment within the area under 
investigation are to be expected from the 
planned designations. 

Many environmental impacts, such as those 
from shipping or fisheries, are independent of the 
implementation of the spatial development plan 
and can only be controlled to a very limited ex-
tent by spatial planning. 

Most of the environmental impacts of the individ-
ual uses for which designation are made would 
also occur - based on the same medium-term 
time horizon - if the plan were not implemented, 
as it is not apparent that the uses would not take 
place or would take place to a significantly lesser 
extent if the plan were not implemented. From 
this point of view, the provisions of the plan ap-
pear in principle "neutral" in terms of their envi-
ronmental impact. Although it is in principle pos-
sible that, due to the concentration/bundling of 
individual uses over certain sites/areas, some of 
the plan designations within the range of a spe-
cific site could well have negative environmental 
impacts, an overall balance of the environmental 
impacts would tend to be positive due to the bun-
dling effects, since the remaining areas/sites 
would be relieved and hazards to the marine en-
vironment (e.g. the risk of collision) would be re-
duced. 

For wind energy use, the potential impacts are 
often small-scale and frequently short-term be-
cause they are limited to the construction phase. 
For the cumulative assessment of impacts on in-
dividual protected species such as bats, there is 
a lack of sufficient scientific knowledge and uni-
form assessment methods. 

For the wind energy reservation areas and the 
cable/pipeline reservation areas in the area 
north of shipping route SN10, detailed data and 
findings are lacking for individual protected as-
sets. For this reason, the potential impacts can-
not be conclusively assessed within the scope of 
this SEA, or are subject to uncertainties and re-
quire more detailed examination in the context of 
subsequent planning stages.  
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8 Measures to prevent, re-
duce and offset significant 
negative impacts of the 
spatial plan on the marine 
environment  

 Introduction  

Pursuant to number 2 letter c Annex 1 to Section 
8 subsection 1 ROG, the environmental report 
contains a description of the measures planned 
to prevent, reduce and, as far as possible, com-
pensate for significant adverse environmental 
impacts resulting from the implementation of the 
plan. 

The basic principle is that thanks to the spatial 
plan, consideration of the needs of the marine 
environment is improved. The effect of the des-
ignations of the spatial plan is to prevent nega-
tive impacts on the marine environment. This is 
due in particular to the fact that it is not apparent 
that the uses would not take place or would take 
place to a lesser extent if the plan were not im-
plemented. The need to expand offshore wind 
energy and the corresponding connecting cables 
and pipelines exists in any case and the corre-
sponding infrastructure would have to be created 
even without the spatial plan (cf. Chapter 3.2). If, 
however, the plan were not implemented, the 
uses would develop without the space-saving 
and resource-conserving steering and coordina-
tion effect of the spatial plan. 

In addition, the provisions of the spatial plan are 
subject to a continuous optimisation process, as 
the findings continuously gained in the course of 
the SEA and the consultation process are taken 
into account in the preparation of the plan. 

While individual preventative, mitigation and 
compensation measures can be initiated at the 
planning level, others only come into effect dur-

ing the actual implementation phase and are reg-
ulated there in the individual approval procedure 
on a project- and site-specific basis. 

 Measures at plan level  

With regard to planning preventative and mitiga-
tion measures, the draft spatial plan makes spa-
tial and textual designations which, in accord-
ance with the environmental protection objec-
tives set out in Chapter 1.4serve to prevent or 
reduce significant negative impacts of the imple-
mentation of the draft spatial plan on the marine 
environment. This essentially relates to 

• the designation of all nature conservation ar-
eas in the EEZ identified by ordinance as na-
ture conservation priority areas, 

• the designation of the main concentration 
area of divers as the reservation area for di-
vers, 

• the designation of the main distribution area 
of harbour porpoises as the harbour por-
poise reservation area, 

• the renouncement of the designation of wind 
energy priority or reservation areas in nature 
conservation priority areas, 

• the designation of cable/pipeline reservation 
areas in which lines are to be laid, mainly 
outside nature conservation priority areas, 

• the principle that existing nature conserva-
tion areas should be taken into account in 
the planning, laying and operation of ca-
bles/pipelines, 

• the principle of noise reduction during the 
construction of wind turbines, 

• the principle of overall coordination of the 
construction of power generation installa-
tions and the laying of cables/pipelines, 

• the principle of choosing the least disruptive 
laying method for cables/pipelines, 
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• the principle of as far as possible avoiding 
the heating of sediments by live cables, 

• the principle of taking into account best envi-
ronmental practice as defined in the OSPAR 
Convention and the current state of science 
and technology 

• the principle of avoiding, as far as possible, 
the mining of sand and gravel in the diver re-
serve during the period 1 March to 15 May, 

• and the least possible use of space, ensured 
by the following principles 

• economic uses should be as space-sav-
ing as possible. 

• fixed installations are to be dismantled 
at the end of their use. 

• when laying cables/pipes, the aim 
should be to achieve the greatest possi-
ble bundling in the sense of parallel 
routing. In addition, the route should be 
as parallel as possible to existing struc-
tures and buildings. 

 Measures at the specific imple-
mentation level  

In addition to the measures at plan level men-
tioned in Chapter 8.2, there are measures for 
certain designations or associated uses, such as 
offshore wind energy, cables/pipelines and sand 
and gravel extraction, to avoid and reduce both 
slight and significant negative impacts in the ac-
tual implementation of the draft spatial plan. 

These reduction and preventative measures are 
specified and ordered by the respective compe-
tent licensing authority at project level for the 
planning, construction and operating phases. 

With regard to the specific preventative and re-
duction measures for offshore wind energy at 
sea and for cables/pipelines, in any event the 
power cables, reference is made to the com-
ments in the environmental report on FEP 2019/ 
draft FEP 2020. These measures, e.g. sound 
abatement for offshore wind turbines, are de-
scribed in detail in Chapter 8. 

Concrete preventative and reduction measures 
for cables/pipelines include, for example, con-
struction time restrictions for laying within pro-
tected areas, a reduction in light emissions dur-
ing construction work, the general avoidance of 
rubble and loose boulders and measures to pro-
tect cultural and property assets. 

For sand and gravel extraction, the specific pre-
ventative and reduction measures are derived 
from the main operating plans. These measures 
include, for example, a restriction on extraction 
voyages during periods sensitive to divers, the 
provision that only ships with a certain sound 
spectrum may be used, the instruction to exclude 
certain rock fields or reef types from extraction 
and to prevent habitat impairments resulting 
from screening, as well as strict surveillance by 
means of appropriate monitoring (cf. Chapter 
10.2).   
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9 Assessment of alternative 
option 

 Principles behind assessment of 
alternatives  

9.1.1 General  

For the draft Spatial Plan, a staged review of al-
ternative options is carried out. Depending on 
the increasingly more specific planning, the al-
ternative options to be examined are reduced 
during the course of the planning process and 
become increasingly (spatially).more specific  

In general, the environmental report pursuant to 
Article 5 subsection (1) first sentence 1 of the 
SEA Directive in conjunction with the criteria de-
fined in Annex I to the SEA Directive and Section 
40 subsection (2) number 8 of Germany’s Envi-
ronmental Impact Assessment Act (UVPG) con-
tains a brief description of the reasons for the 
choice of the reasonable alternatives to be ex-
amined. 

In describing and assessing the environmental 
impacts identified under Section 8 subsection (1) 
of the Federal Regional Planning Act (ROG), the 
report shall contain information on the other 
planning options under Annex 1 number 2 point 
c) to Section 8 subsection 1 of the ROG, taking 
into account the objectives and the spatial scope 
of the Spatial Plan. The prerequisite is always 
that they take the objectives and the spatial 
scope of the Spatial Plan into account. 

At the same time, the identification and examina-
tion of the planning possibilities or planning alter-
natives under consideration must also be based 
on what can reasonably be required in terms of 
the content and level of detail of the Spatial Plan. 
The following applies here: The greater the ex-
pected environmental impacts and thus the need 
for planning conflict resolution, the more exten-
sive or detailed investigations are required. 

Annex 4 number 2 to the UVPG gives examples 
of the examination of alternatives with regard to 
the design, technology, location, size and scope 
of the project, but explicitly refers only to pro-
jects. Hence, the conceptual and strategic de-
sign and spatial alternatives play a major role at 
the planning level. 

In principle, it should be noted that a preliminary 
examination of possible and conceivable plan-
ning options is already inherent in all specifica-
tions in the form of objectives and principles. As 
can be seen from the justification of the individ-
ual objectives and principles, in particular those 
relating to the environment, the respective defi-
nition is already based on a weighing up of pos-
sible public interests and legal positions af-
fected, so that a "preliminary investigation" of 
planning possibilities or alternatives has already 
been carried out. A large number of different 
uses and legally protected interests already exist 
in the EEZ. 

In addition to the zero alternative, the environ-
mental report examines in particular spatial plan-
ning possibilities and alternatives, where rele-
vant for the individual uses. 

The SEA and thus also the alternative assess-
ment for the draft Spatial Plan are characterised 
by a larger scope of investigation and a lower 
level of detail compared to environmental as-
sessments at subsequent planning and licensing 
levels. 
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9.1.2 Process of reviewing spatial plan al-
ternatives  

The framework for selecting and evaluating al-
ternative options is first provided by the general 
guidelines, which serve as starting point at an 
early stage of the planning process with three 
planning options each, as overall spatial plan-
ning solutions. Then, various selected sectoral 
and sub-regional planning options are examined 

as planning becomes more concrete, in parallel 
with preparation of the first draft plan (cf. Figure 
42 below). 

In the final planning phases - for the revised draft 
plan as well as the final version - the planning 
options selected, weighed and defined from the 
various alternatives are justified in the environ-
mental reports. 

 

 

Figure 42. Staged approach to reviewing alternative options. 

Section 1 of the draft plan formulates the mission 
statement and, below it, guidelines for the draft 
Spatial Plan. The following overall objectives can 
be derived from this, against which the planning 
alternatives considered below are measured. 

The draft Spatial Plan shall: 

• support coherent international maritime 
spatial planning and territorial cooperation 
with other countries and at the regional seas 
level, 
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• take into account land-sea relations and 
planning in territorial waters, 

• lay the foundations for a sustainable mari-
time economy in the spirit of Blue Growth, 
and 

• contribute to the protection and improve-
ment of the status of the marine environ-
ment and to the prevention and reduction of 
disturbance and pollution. 

These objectives are to be achieved through:  

• the coordination of current and future spa-
tial requirements, with  

• the identification of suitable areas, in partic-
ular for economic and scientific uses, but 
also for the marine environment and other 
concerns, 

• a prioritisation of sea-specific uses and func-
tions, 

• the balancing of environmental, economic 
and social concerns, 

• the conserving and optimised use of the ar-
eas allocated to the uses, in particular the ar-
eas for fixed infrastructure, which also in-
cludes the reversibility of fixed installations 

• the holistic view of the various activities in 
the sea, 

• with their interactions and cumulative ef-
fects, 

• and by applying the ecosystem approach and 
the precautionary principle. 

 Assessment of alternatives 
within the planning concept 
(January 2020)  

The planning concept was prepared as a first in-
formal planning step. In the early stages of the 
process of updating the Spatial Plans in the Ger-
man North Sea and Baltic Sea EEZ, the concept 

for updating the Spatial Plans comprised three 
planning options (A-C) as overall spatial plan 
variants. The early and comprehensive consid-
eration of several planning options represents an 
important planning and review step in the updat-
ing of the Spatial Plans. 

The concept for the plan revision represents the 
claims on utilisation of different sectors from 
three different perspectives - in terms of overall 
plan alternatives, which are all taking into ac-
count the general framework conditions de-
scribed above and the basic assumptions listed 
below, and are thus to be understood as "rea-
sonable" alternatives. In this way, spatial and 
content-related dependencies and interactions 
as well as corresponding planning principles 
were taken into account, and it has been shown 
how maximum demands of individual sec-
torshave been limited in this respect. 

A preliminary assessment of selected environ-
mental aspects for this revision concept was al-
ready carried out before this environmental re-
port was prepared. The preliminary assessment 
of selected environmental aspects in the sense 
of an early examination of variants and alterna-
tives should support the comparison of the three 
planning options from an environmental stand-
point. 

The three planning options at a glance: 

(A) The focus of planning option A is on tradi-
tional uses of the sea, with particular atten-
tion to the interests of shipping, raw materi-
als extraction and fisheries.  

(B) Planning option B shows a climate protec-
tion perspective in which a lot of space is 
given to future use of offshore wind energy.  

(C) Planning option C focuses in particular on 
broadly securing extensive areas for marine 
nature conservation. In addition to the ini-
tial, mainly spatial definitions, there are 
some supplementary textual definitions.  



168 Assessment of alternative option 

 

 

Figure 43: Concept of the Spatial Plan - planning option A for "traditional use" 

 
Figure 44: Concept of the Spatial Plan - planning option B for "Climate protection" 
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Figure 45: Concept of the Spatial Plan - planning option C for "Marine nature conservation" 

 

In addition to general basic assumptions and 
overall objectives that applied to all three plan-
ning options (cf. conception), the individual plan-
ning options were based on the following addi-
tional objectives. 

Planning option A 

Shipping 

• Barrier effects must be prevented, especially 
with regard to the possible establishment of 
future maritime traffic separation schemes 
(TSS), and sufficient space must be secured 
for this in the long term, especially along 
Route SN10. 

Raw material extraction 

• The extraction of raw materials should also 
be made possible in combination with other 
uses and in nature conservation areas, and 
should be given special weight in the overall 

balance. Permit areas in accordance with the 
Federal Mining Act (BBergG) are defined as 
reservation areas. 

Fisheries  

• For fisheries, opportunities are to be created 
to limit the restrictive effects of uses, in par-
ticular through further expansion of offshore 
wind energy, and to generate income oppor-
tunities through joint use in wind farm areas; 
this is explained in the text.  

Planning option B  

Offshore wind energy 

• Areas for further development of offshore 
wind power production beyond 2030 that 
maximises installed electrical generating ca-
pacity must be comprehensively secured. To 
this end, areas for shipping along Route 10 in 
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the North Sea will be designated only for the 
areas of the main traffic flows.  

• The future extraction of hydrocarbons, 
which, depending on the location of produc-
tion facilities, could hamper the expansion of 
wind energy, is not supported by the desig-
nation of reservation areas, but permit areas 
for sand and gravel extraction are taken into 
account. 

Planning option C 

Protection and improvement of the marine envi-
ronment 

• Economic uses not compatible with the pur-
pose of protection in areas earmarked for 
protection and improvement of the marine 
environment should be excluded as far as 
possible. 

• Raw materials extraction of sand and gravel, 
but also of hydrocarbons, should not be priv-
ileged by dispensing with spatial definitions 
for all raw materials. 

• For bird migration in the Baltic Sea, a re-
served area is established in the area of the 
Fehmarn-Lolland route. 

9.2.1 Environmental assessment of the al-
ternative specifications in the plan-
ning concept  

The table below lists only those planning topics 
for which alternative planning solutions have 
been presented in the planning options. In as-
sessing the environmental aspects, impacts are 
primarily named which relate to the spatial defi-
nitions, and here in particular to the differences 
between the three planning options.  

In general, it can be stated from an environmen-
tal standpoint that no clear preference for a plan-
ning option can be identified. For shipping, differ-
ences between the three planning options in 
terms of environmental impacts cannot really be 
determined at such a general level. This is be-

cause the same basic assumptions such as traf-
fic volume, ship types and ship classes were 
used as a basis in all plan variants. For example, 
the fact that in planning option B broader priority 
areas are defined within nature conservation ar-
eas does not de facto lead to an increase in ship-
ping traffic in these areas. For offshore wind en-
ergy there are different spatial definitions be-
tween the planning options. Here, the extent of 
the area definitions varies greatly. From a cli-
mate protection perspective, this leads to differ-
ent levels of CO2 savings potential. In a relative 
comparison, planning option B offers signifi-
cantly greater CO2 savings potential than A and 
C based on the assumed installed capacity. On 
the other hand, the three planning options lead 
to different sea use, ranging between 9 and 20% 
of the total North Sea and Baltic Sea EEZ area. 
This refers to the total area of the defined priority 
and reservation areas for offshore wind energy. 
In general, however, less than 1% of the desig-
nated areas are actually sealed. The nature con-
servation areas account for a large part of the 
EEZ area. Over a third of the North Sea EEZ and 
more than 50% of the Baltic Sea EEZ are pro-
tected. These are relatively large areas, but this 
does not necessarily mean zero use in these ar-
eas. The nature conservation priority areas help 
to safeguard open spaces, as uses incompatible 
with nature conservation are excluded in these 
areas. The quantitative differences in terms of 
area definitions for the protection and improve-
ment of the marine environment are rather small 
between the three planning options. In this case, 
the qualitative criterion is the protection purpose 
of the areas defined; for example, in some op-
tions the main distribution area of divers (loons) 
and harbour porpoises is defined as a priority 
area. In this respect, planning option C is to be 
preferred from the pure perspective of nature 
conservation and the precautionary principle. 
However, the climate protection aspect must be 
taken into account here, which is given much 
less consideration in planning option C. 
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The differences in the area definitions are de-
scribed in detail below. 

 

 

 Area definitions Selected environmental aspects 

Shipping 

A Navigation routes as priority areas with 
accompanying reservation areas 

• Some crowding out and bundling effects are to be 
expected. 

B All shipping routes across the whole 
width of the area Priority areas; SN10 is 
divided into three main traffic routes, 
leaving gaps which are presented as 
reservation areas for offshore wind en-
ergy 

• Possibly increased risk of collision with correspond-
ing environmental risks compared to planning op-
tions A and C due to reservation areas of wind en-
ergy within route SN10, and the concentration of 
traffic in the remaining corridors, without additional 
navigation areas. 

C Navigation routes as priority areas with 
accompanying reservation areas; 
SN10 along the main traffic flows as pri-
ority area Navigation, with remaining 
gaps as temporary priority area until 
2035 

• Due to the temporary priority area, there are no ad-
ditional environmental impacts in the medium term 
compared to planning option A. 
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Offshore wind energy / Future uses 

A Designation of areas as priority and 
reservation areas for offshore wind en-
ergy production for approx. 35 to 40 
GW of installed electrical generating 
capacity;  

Definition of areas EN1 to EN3, and 
EN6 to EN12, and EO1 and EO3 as pri-
ority areas for offshore wind energy.  

• Sea area use approx. 5,000 km², approx. 15% share 
of the North Sea and Baltic Sea EEZs. 

B Sea area allocations with more exten-
sive priority and reservation areas for 
wind energy, also within SN10 for ap-
prox. 40 - 50 GW; 

Definition of areas EN1 to EN3, and 
EN6 to EN13 and EO1 to EO3 as prior-
ity areas for offshore wind energy. 

• Sea area u approx. 6,400 km², approx. 20% share of 
the North Sea and Baltic Sea EEZs, considerably 
larger than in planning option A. 

• CO2 savings potential under climate protection as-
pects: In relation to planning options A and C, the 
CO2 savings potential is significantly greater when 
taking into account the capacities for the installed 
electric power. 

• It is possible that a higher risk of collision could re-
sult from the location of wind energy areas within 
the main shipping route 10. 

C Designation of areas with less exten-
sive priority and reservation areas wind 
energy production for approx. 25 to 28 
GW of installed electrical generating 
capacity;  

Definition of areas EN1 to EN3, and 
EN6 to EN12, and EO1 and EO3 as pri-
ority areas for offshore wind energy. 

In the Entenschnabel (“Duck's Bill”), i.e. 
the German EEZ in the North Sea, res-
ervation areas are planned for future 
use, with wind energy as just one pos-
sible use;  

No designation of areas for wind energy 
in the reservation areas for divers 
(loons) and porpoises. 

 

• Compared to planning options A and B, the CO2 sav-
ings potential already secured for wind energy by 
the specifications  
is significantly lower. 

• At approx. 3,000 km², approx. 9% of the area used 
for wind energy, the North Sea and Baltic Sea EEZs 
account for about 9%, which is significantly lower 
than in planning options A and B. 

• In an area of around 1,600 km² or about 6% of the 
North Sea EEZ, future use will be kept open, but no 
prioritisation will be given to offshore wind energy, 
for example, thus maintaining the option for uses 
with less environmental impact in the long term. 

• Subsequent use of wind energy at the sites of the 
wind farms in the main distribution areas of divers 
(loons) and harbour porpoises is ruled out, so that a 
positive long-term environmental impact can be ex-
pected compared with the status quo.  

• Overall, compared with planning options A and B, a 
significantly higher weighting of marine nature con-
servation concerns is to be expected, with a poten-
tially lower impact on the marine environment as a 
result.  

Raw materials 
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A Reservation areas for all permits, for 
hydrocarbons and areas for sand and 
gravel extraction 

• A possible adverse impact can be caused by avoid-
ance effects and potential physical disturbance / in-
jury by underwater sound during seismic surveys. In 
addition, there would be possible effects from the 
construction and operation of production platforms  

• Mining in the sand and gravel reserves, all of which 
are located in nature conservation areas, can have 
the following effects: damage to the seabed through 
physical disturbance, impairment and avoidance ef-
fects through turbidity plumes, habitat change 
through removal of substrates and habitat and area 
loss. 

B Reservation areas for sand and gravel 
extraction only  

• Fewer impairments than in planning option A are to 
be expected, because only specifications for sand 
and gravel extraction are provided for and there is 
no prioritisation of hydrocarbon extraction by re-
gional planning. 

C No specifications for raw materials ex-
traction 

• By dispensing with specifications for the extraction 
of raw materials as a whole, including protected ar-
eas, a lower burden can arise compared with plan-
ning options A and B, since regional planning does 
not set any priorities here compared with other 
uses. In this case, the use is carried out solely on the 
basis of the operational plans following approval un-
der mining law. These may include measures that 
must be taken to reduce and limit the environmen-
tal impacts of the projects as far as possible. 

Nature conservation 

A For nature conservation, reservation 
areas are shown in the extension of ex-
isting nature conservation areas. 

In addition, the main concentration area 
of divers (loons) in the North Sea is 
designated as a reserved area. 

• Restrictions in nature conservation areas generally 
exclude offshore wind energy and thus support the 
conservation purpose of these areas. In the context 
of further land development for offshore wind en-
ergy and a subsequent update of sectoral planning, 
regional planning would only give nature conserva-
tion the weight of a reservation when weighing up 
the interests here. 

• The restrictions governing the area of the divers 
(loons) dictate that subsequent use or expansion of 
wind energy is subject to reservations. 

B Priority areas for nature conservation 
are defined in the extent of existing na-
ture conservation areas, with the ex-
ception of areas overlapping with the 
reservation areas for sand and gravel 
extraction.  

• The designation of priority areas for nature conser-
vation supports the conservation purposes of the 
nature conservation areas. However, where specifi-
cations for sand and gravel extraction overlap with a 
nature conservation area, nature conservation is 
only assigned a reservation. 
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The main concentration area for divers 
(loons) in the North Sea is defined as a 
reservation area, as in planning option 
A. 

• The use of wind energy in the priority area and in 
the nature conservation area is excluded.  

• The restrictions governing the area of the divers 
(loons) dictate that subsequent use is subject to res-
ervation. 

• Compared to planning option A, nature conserva-
tion is given greater weight in the overall picture. 

C Priority areas for nature conservation 
are defined in the extension of all na-
ture reserves, as well as for the main 
concentration area of divers (loons) 
and the main distribution area of har-
bour porpoises (these are limited to the 
months of May to August).  

In the area between Fehmarn and Lol-
land, a bird migration reserve is de-
fined. 

• The designation of the nature reserves as well as the 
main concentration areas of great cetaceans and 
harbour porpoises as nature conservation priority 
areas supports the protection purposes of the na-
ture conservation areas and other areas of out-
standing nature conservation importance. As a re-
sult, nature conservation is given greater weight 
when weighing up against other uses within these 
areas. 

• The priority of the main concentration area of divers 
(loons) also leads here to the exclusion of a subse-
quent use of the existing wind farm areas within the 
area, as well as the exclusion of wind energy devel-
opment in the priority area of harbour porpoises. In 
the long term, this could mitigate or compensate for 
the observed avoidance effects and habitat losses of 
the divers (loons). 

• The Fehmarn-Lolland bird migration reserve in the 
Baltic Sea will serve as an additional definition in 
support of the MSFD measure to protect migratory 
species.  
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 Review of alternative options 
within the framework of prepar-
ing the first draft plan  

The first draft plan was prepared on the basis of 
the planning concept, the comments received on 
it and further findings and requirements from 
subsequent informal technical and departmental 
discussions. 

On the one hand, the selection was made on the 
basis of the assessments of comparative envi-
ronmental impacts presented in Section 1.2 (cf. 
also Section 5 of the Conceptual Design), with 
adoption as implemented in the respective plan-
ning option, but also partly spatially adapted due 

to other considerations, or as further develop-
ment of a combination of different aspects of in-
dividual planning solutions. 

The overall context of the plan is to be consid-
ered and, in the choice of plan solutions, in addi-
tion to taking account of nature conservation 
concerns and avoiding or reducing possible neg-
ative environmental impacts, the aim is to 
achieve the greatest possible balance in the 
overall picture with other economic, scientific 
and safety concerns. The decisive factor is that, 
based on current knowledge, at the level of this 
SEA no significant impacts on the marine envi-
ronment are to be expected from the provisions 
set out in the draft Spatial Plan. 

 

 
Figure 46: Draft Spatial Plan for the German North Sea and Baltic Sea EEZ
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9.3.1 Zero alternative  

The zero option, i.e. not updating the Spatial 
Plan, is not considered a reasonable option. 

Overall, overarching and forward-looking plan-
ning and coordination taking into account a large 
number of spatial requirements is likely to lead 
to comparatively lower spatial utilisation and 
thus to lower environmental impacts (cf. Section 
3). 

9.3.2 Spatial alternatives  

When drawing up the draft plan, the following al-
ternatives (for the entire area / for sub-areas) 
were considered. 

9.3.2.1 Shipping 

Compared to the planning concept, the designa-
tions for shipping represent a combination of dif-
ferent approaches from planning options A, B 
and C: 

• Generally only priority areas for shipping, 
and in area ES10 main routes highlighted 
as priority areas without any time limit as 
in B, but no designations for wind energy 
between these main routes; 

• Similar to C, differentiation between main 
routes and other areas, designation of 
these interspaces not as reservation ar-
eas but as temporary priority areas with 
conditional (if no traffic control measures 
are introduced by 2035) transfer to reser-
vation areas  

Offshore wind energy designations within Route 
SN10 are not specified, in particular for reasons 
of safety and efficiency of navigation. 

As a result, there would be less pollution in this 
area, which would be expected from the con-
struction and operation of the installations, in-
cluding the additional construction and mainte-
nance traffic. 

In addition, all shipping routes are designated as 
priority areas, as in planning option B. In Route 
SN10, areas away from areas with the heaviest 
traffic are designated as temporary priority ar-
eas. If no traffic-control measures are taken by 
2035, which might have to include these areas, 
they would be "downgraded" to shipping reser-
vation areas.. In contrast to C, however, the gen-
eral designation of reservation areas for ship-
ping along all shipping routes has been dis-
pensed with (cf. further justifications in the draft 
spatial plan). 

The foregoing of the differentiation between 
shipping priority and reservation areas has no in-
fluence on potential environmental impacts. The 
designation of priority areas for shipping within 
nature conservation areas reflects the existing 
traffic flows and serves to keep the routes clear. 
The priority areas do not de facto change ship-
ping traffic. In any case, the number of ship 
movements in the Sylter Außenriff is relatively 
low, while in the nature conservation area 
Borkum Riffgrund the heavily used IMO route 
Terschelling German Bight had to be taken into 
account. The conservation area ordinance itself 
also takes this important shipping function into 
account for zoning within the area. 
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Alternative: shipping  

Brief description 

 

Shipping areas in nature conservation areas are designated as reser-
vation areas across their whole width.. 

Presentation of the al-
ternative in comparison 
to the draft plan 

The draft plan designates all routes as priority areas, including in nature 
conservation areas.  

Points of conflict with 
other uses 

• According to the provisions of the UNCLOS to be applied un-
der Section 1 subsection 4 ROG, a restriction of shipping in the 
EEZ is only possible under the conditions laid down in it, so 
that there can be no legal conflict of interests. Furthermore, 
Section 57 subsection 3 number 1 BNatSchG stipulates that 
restrictions on shipping are not permitted in nature conserva-
tion areas 

• In particular in the nature conservation area Borkum 
Reefground, the international shipping route in traffic separa-
tion scheme Terschelling German Bight would not be ade-
quately safeguarded by spatial planning. 

Environmental assess-
ment  

• There would probably be no change in the environmental im-
pact of shipping, because the freedom of navigation and, in the 
traffic separation schemes, for large vessels calling at sea-
ports, the obligation to use them, would continue to exist. 

• It is not possible to make provisions through spatial planning to 
avoid certain areas, or to change routes in nature conservation 
areas. However, the number of ship movements outside the 
traffic separation scheme, especially in the Sylter Außenriff, is 
rather low. 

• The priority areas for shipping are mainly intended to keep the 
important shipping routes clear of fixed installations and are 
therefore complementary to the priority areas for nature con-
servation in their regulatory purpose of preventing accidents. 

 

9.3.2.2 Offshore wind energy  

The spatial designations of planning option A are 
used for offshore wind energy. This option offers 
sufficient safeguarding of areas for the objec-
tives of wind energy expansion. 

Beyond areas for 20 gigawatts of offshore wind 
energy production required by law as the basis 
for designating priority areas, all areas likely to 
be required for the expansion of offshore wind 
energy by 2035 (approx. 30 GW) - as the me-
dium-term planning horizon of the Spatial Plan - 
are designated as priority areas for wind energy. 

In addition, areas in zones 4 and 5 (in the "Duck's 
Bill"), as well as the areas in cluster N-4 and N-
5, which are under consideration in FEP 2019 
and which have already been developed with off-
shore wind farms or will be developed with them 
in the future (in the "Helgoland Cluster" N-4), will 
be designated reservation areas for wind en-
ergy. This means that the EN4 area has been 
"downgraded" from being a priority area for wind 
energy compared to the designations of the 2009 
spatial plan. 
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For the designation as reservation areas, current 
findings from many years of wind farm monitor-
ing are decisive here. These findings have re-
vealed significantly larger-scale avoidance ef-
fects and habitat loss for the wind farms located 
within the sea diver's main concentration area 
than had previously been assumed during the 
approval and planning procedures at the time. 

Compared to planning option A, the site layout 
for the EN13 area was adapted:  

• On the one hand, the EN13 area has 
been reduced in size compared to the 

FEP in order to create a buffer zone of 
5.5 km to the border of the reservation 
area for the conservation of the diver, 
thus preventing or reducing the impacts 
of future wind farms on the conservation 
area.  

• On the other hand, the small northern 
area enclosed by shipping routes 7, 10 
and 15 is no longer necessary. 

 

 
 

 ,  

Figure 47: Excerpts from Planning Concept A (left) and the draft spatial plan (right) 

The sea areas northwest of shipping route 10 are 
shown as reservation areas. This means that 
they are not conclusively secured for wind en-
ergy in their respective extent, but are subject to 
weighing up of against other key interests for this 
use. Compared to planning option C, with the "fu-
ture uses" designation, this means a stronger 
weighting for offshore wind energy use. This 
designation at the level of spatial planning ap-
pears to be suitable for adequately considering 
the requirements of climate protection and ma-
rine conservation. 

For the areas EN9 to EN13, in which no actual 
projects have been implemented so far, the SEA 

for FEP 2019 comes to the conclusion that, ac-
cording to the current status and by applying 
strict and effective avoidance and mitigation 
measures, no significant environmental impacts 
are to be expected, at least at the level of sec-
toral planning. 

For the areas beyond this, which would have to 
be used for an expansion to 40 GW, the draft 
spatial plan merely contains a reservation in or-
der to be able to examine these in more detail in 
a later update of the FEP and to define them as 
specific areas, if the environmental assessment 
supports this.  

Designating the areas now planned as reserva-
tion areas for wind energy as priority areas is not 
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seriously considered, as this would not be com-
patible with the competence of spatial planning: 

a) Spatial planning is medium-term planning, 
and in this time horizon there is no need, in terms 
of surface area, to develop wind farms on areas 

designated as reservation areas (as this would 
exceed 25 GW); 

(b) A final balance is not possible because of the 
uncertainty regarding developments in the EEZ 
beyond 2035. 

 
Alternative 1: wind energy  

Brief description 

 

• Areas for wind energy that are not required for the 20 GW of 
installed capacity stipulated by law, but only for expansion be-
yond this, are designated as reservation areas for wind energy.  

Presentation of the al-
ternative in comparison 
to the draft plan 

 

• The draft plan designates all areas likely to be required for the 
medium-term development of wind energy up to 2035 as prior-
ity areas (EN1 to EN3, EN6 to EN13), all other areas (E4, 5 
and 14 to 19) as reservation areas. 

Consequence / implica-
tions for the next plan-
ning levels 

 

• FEP 2020 does not yet define sites for the areas EN11 to 
EN13. The preliminary examination of sites and the suitability 
assessment will only be carried out for those sites defined in 
the FEP. Thus, the designation as reservation areas has no di-
rect consequences at the downstream level for the time being, 
but further designations in the course of an update of the FEP 
for wind energy expansion up until 2025 could not exclude the 
priority areas in the spatial plan. A partial update of the spatial 
plan for these areas could then become necessary.  

Environmental assess-
ment  

• The designations of EN11 to EN13 as reservation areas mean 
the securing of offshore wind energy is still open to the extent 
that no final assessment has been made in favour of this use. 
This means that even more extensive environmental assess-
ments will be required at a later date, for which it is expected 
that the knowledge from the procedures in the areas EN9 and 
EN10 that may already be available at that time can be used. 

• However, based on the above-mentioned results of this SEA 
and the SEA for the FEP, the data and knowledge base is al-
ready sufficient to define the areas EN11 to EN13 as priority 
areas for wind energy. 

Alternative 2: wind energy  

Brief description 

 

• The areas of wind farms in the main distribution area of divers 
in areas EN4 and EN5 are not designated as reservation areas 
for wind energy.  

Presentation of the al-
ternative in comparison 
to the draft plan 

 

• This would mean that in the long term, no areas for wind en-
ergy would be allowed in the reservation area for divers for a 
subsequent use of existing wind farms, while at the same time 
excluding the construction of installations outside the areas 
designated for this purpose. 
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Points of conflict with 
other uses 

• Even if all other areas defined in the draft plan were to be 
used, this solution would probably lead to a situation where 
there would not be enough areas available in the German EEZ 
to achieve the long-term expansion target for wind energy of 
40 GW. 

Consequence / implica-
tions for the next plan-
ning levels 

 

• In areas EN4 and EN5, no repowering permit would be granted 
after the expiry of the operating permits for the existing and ap-
proved wind farms and the dismantling of the installations. 

Environmental assess-
ment  

• With regard to environmental impacts, the observed avoidance 
effects and habitat losses of divers could - in line with planning 
option C - be mitigated or compensated in the long term by the 
wind farm projects implemented in the main concentration 
area. 

Alternative 3: wind energy  

Brief description 

 

• Area EN13 is designated as a wind energy reservation area 

Presentation of the al-
ternative in comparison 
to the draft plan 

 

• Similar to planning option A, the spatially adapted area EN13 
is defined as a reservation area for wind energy, whereas the 
draft plan provides for a priority area here.  

Consequence / implica-
tions for the next plan-
ning levels 

 

• Early wind energy development in offshore areas required 

Environmental assess-
ment  

• The reservation for the EN13 area could, from a precautionary 
point of view, result from the situation at the diver reservation 
area and/or the partial overlap with the harbour porpoise reser-
vation. 

• The current draft plan provides for a buffer to the main concen-
tration area of divers in order to protect them. 

• As regards the overlap with the harbour porpoise reserve, po-
tentially significant impacts could result from the pile driving of 
wind turbines, especially during the sensitive period from May 
to August. For EN13, the data set for harbour porpoise can be 
considered good. Possible effects of impulse sound input dur-
ing pile driving have been well researched and there is ongo-
ing very dynamic development in respect of effective technical 
noise control measures covering all construction aspects. 
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9.3.2.4 Cables and pipelines 

The reservation areas for cables and pipelines 
correspond to those which have already been 
presented in all three planning options in the 
planning concept. Only those corridors have 
been designated in which at least two lines exist 
or are planned, or which are reserved for future 
lines. 

These provisions 

• are required for the submarine cable sys-
tems to transport the electricity from the 
offshore wind farms to the grid connec-
tion onshore based on the provisions of 
the site development plan, 

• secure the routing of existing intercon-
nectors and pipelines,  and  

• secure routes for future cables and pipe-
lines. 

Nature conservation areas are as far as possible 
excluded from the designations, with the follow-
ing exceptions: 

• The routes of existing pipelines crossing 
the Dogger Bank nature conservation 
area,  

• The route for the existing and planned 
connecting cables in the direction of the 
Ems corridor through the nature conser-
vation area Borkum Riffgrund 

By not designating corridors for individual lines, 
some existing or planned cable routes through 
nature conservation areas are not designated. 

Compared to the planning concept, gates at the 
transition of the line routes into the territorial sea 
are supplemented similarly to the designations 
of the spatial plan 2009 and in line with the des-
ignations of the FEP. 

The reservation areas for the cables and pipe-
lines can be an instrument, for example in ap-
proval procedures for transit pipelines and trans-
boundary submarine cables, for requiring lines 
be routed, where possible, within these spatially 
suitable corridors, and thus avoiding routing 

through nature conservation areas and associ-
ated adverse effects. Where individual cables or 
other linear infrastructure currently pass through 
nature conservation areas, no reference can be 
made to a reservation from spatial planning in 
the event of changes or new projects, but where 
appropriate, more ecologically compatible rout-
ing can be demanded, and where possible, the 
use of the designated corridors can be worked 
towards. 
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Alternative: Cables and Pipelines 

Brief description 

 

• Cable corridors for cable systems for conducting wind power 
generated in the EEZ are not routed through nature conserva-
tion areas but around them. 

Presentation of the al-
ternative in comparison 
to the draft plan 

• This alternative would mean that the cable corridor, which runs 
through the Borkum Riffgrund nature conservation area in the 
draft plan, would either not be shown or would have to be laid 
completely around the conservation area. 

Points of conflict with 
other uses 

• This would be in conflict with the sectoral planning and the 
Lower Saxony spatial planning for the territorial sea, and with 
the cable systems already in place here and other cable sys-
tems required to conduct power generated in the EEZ towards 
the Ems corridor.  

Consequence / implica-
tions for next planning 
levels 

 

• Future cable systems would have to be routed primarily in a 
corridor around the nature conservation area Borkum 
Reefground. This would lead the cable in the direction of the 
gate through which the Norpipe pipeline runs, and from there it 
would have to be routed in the territorial sea back to the Ems 
corridor. However, there is no option in the territorial sea for 
this which is secured from a spatial planning point of view.  

Environmental assess-
ment  

• Although a - future diversion of cable routes around the nature 
conservation area would reduce the impact on the conserva-
tion area, the new routing and the significant increase in cable 
lengths would - apart from the lack of a basis for planning - be 
expected to result in loading additional pressure on the envi-
ronment both in the EEZ and in the area of the territorial sea. 

9.3.2.5 Raw material extraction 

Hydrocarbons 

For the designations for raw material extraction 
in the North Sea EEZ, the draft includes the ap-
proach of planning option A - in addition to the 
assumptions on which all planning options are 
based: 

Reservation areas for the extraction of hydrocar-
bons as well as for sand and gravel extraction 
are defined on the basis of planning option A, 
with an additional area added between the prior-
ity areas for wind energy EN1 and EN2. The 
Borkum Reefground nature conservation area 
was excluded from the sea area layout.  

The area of the gas production platform A6/B4 at 
the outermost edge of the Duck's Bill will - in con-
trast to the three planning options - also be de-
fined only as a reservation area for the extraction 
of raw materials and no longer as a priority area, 
because gas production has already ceased and 
the end of the current use of the platform for the 
processing of oil from Danish production is al-
ready foreseen.  

In the south-western part of the EEZ, extensive 
area licences have been granted for the explora-
tion and production of gas, and there are indica-
tions of deposits worthy of production. The li-
cences also cover the area of the nature conser-
vation area Borkum Reefground. If, as in plan-
ning options B and C, no reservation areas for 
extraction are designated, the spatial planning 
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authorities cannot refer to the principle which 
gives preference to a specific sub-area in the 
context of licensing procedures under mining 
law, and as such refer to sites for fixed explora-
tion or production equipment outside the conser-
vation area. Even if the extraction of raw materi-
als is not excluded in principle in the nature con-
servation area, this appears to be a possibility to 
support the exclusion of gas extraction activities. 
In the overlap area with reservation areas for off-
shore wind energy, synergy effects could be 
used with regard to area-efficient use for fixed 
infrastructure. KWN4 and 5 are located in the 
area of shipping routes SN3 and SN11. Here, lo-
cations in less frequented peripheral areas, pos-
sibly in close proximity to existing or planned 
neighbouring wind farm projects, would be pre-
ferred for fixed infrastructure. 

Sand and gravel 

The licence areas for sand and gravel extraction 
within the nature conservation area Sylt Outer 
Reef are defined as reservation areas in accord-
ance with planning options A and B. Here the in-
teraction with the designations of the reservation 
area for divers and the priority area for nature 
conservation must be taken into account. The 
principle of avoiding mining from 1 March to 15 
May is intended to protect the divers for which 
the area has an important function as a stopover 
area during this period.  

The alternative of not defining areas, as provided 
for in planning option C, would probably not lead 
to any de-facto reduction in environmental pollu-
tion, since sand and gravel extraction is in prin-
ciple permitted as a privileged use in the nature 
conservation area, and if it is granted, corre-
sponding conditions are imposed to reduce and 
avoid impairments of the protected assets and 
protection objectives. 

 
Alternative: raw material extraction  

Brief description 

 

• The hydrocarbon exploration permits issued by the Mining Of-
fice are fully defined as reservation areas for the extraction of 
hydrocarbons (gas). 

Presentation of the al-
ternative in comparison 
to the draft plan 

 

• The draft plan only includes individual sub-areas as reserva-
tion areas for raw material extraction. Overlaps with the nature 
conservation area Borkum Reefground are avoided, but there 
are spatial overlaps with areas for wind energy, shipping 
routes and cable/pipeline corridors.  

Points of conflict with 
other uses 

• The licence areas overlap in different ways with various uses 
and functions, with the nature conservation area Borkum 
Reefground, main shipping routes, cable/pipeline corridors. 

Consequence / implica-
tions for next planning 
levels 

 

• The spatial planning authorities would not be in a position to 
work towards the adoption of preferred locations for fixed infra-
structure for the exploration or production of hydrocarbons 
which are less conflicting with other interests of use and pro-
tection.  

Environmental assess-
ment  

• The designation of a reservation area for the extraction of hy-
drocarbons, in particular in a nature conservation area, would 
give additional weight to this use in the context of spatial plan-
ning, despite the possible negative effects, inter alia through 
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fixed infrastructure. In this respect, the omission of a designa-
tion for hydrocarbons within the conservation area, as envis-
aged in the draft plan, contributes to avoiding possible signifi-
cant effects on the conservation area and its protection pur-
poses.  

 

9.3.2.6 Fisheries  

As regards fisheries, a new reservation area for 
fishing for Norwegian lobster (Nephrops 
Norvegicus) is established compared to the con-
cept which did not include spatial designations. 

In contrast to other target species and fisheries, 
the occurrence and fishing effort for Norwegian 
lobster in the German EEZ can be determined 
and delimited relatively easily (see Chapter 2.2.5 
of the draft spatial plan). 

Spatial control of Norwegian lobster cannot be 
achieved through the spatial plan. By defining 
the reservation area, however, special weight 
can be given to fisheries here in relation to com-
peting uses. 

For the delineation of the area, the evaluation of 
VMS data for the years 2012 to 2018 was used - 
the reservation area roughly covers the core 
area of fishing effort in these years (Letschert et 
al., 2020). 

Overlapping with priority areas for shipping is not 
considered problematic or conflicting. 

Nephrops fishing in this area of the North Sea is 
carried out with trawls. This can affect sensitive 
benthic species and habitats, particularly in the 
area of the Southern Mud Bank. The bottom 
trawls penetrate deep into the muddy bottom and 
can destroy the burrows of the megafauna. How-
ever, the population of Nephrops Norvegicus is 
considered stable and not endangered. 

Alternative: fisheries  

Brief description 

 

• There is no spatial designation for fisheries (Norwegian lobster 
fishery). 

Presentation of the al-
ternative in comparison 
to the draft plan 

• The draft plan establishes a reservation area for a Norwegian 
lobster fishery. 

Points of conflict with 
other uses 

• Fisheries are experiencing major spatial restrictions due to the 
extensive exclusion in areas for wind energy and, in future, 
management measures in nature conservation areas. If the 
reservation for the special fishery for Norwegian lobster, as 
provided for in the draft plan, is removed, no greater weight 
can be given to fisheries over other spatial concerns here ei-
ther - as in large parts of the EEZ.  

Consequence / implica-
tions for next planning 
levels 

 

• Negotiations on traffic management measures at IMO level 
would not be able to address fishing concerns which are spa-
tially determined by national spatial planning.  

Environmental assess-
ment  

• The removal of such a designation will not lead to a reduction 
in scampi fisheries, and therefore will not reduce the impact of 
Nephrops fisheries, in particular on the seabed and benthos.  
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9.3.2.7 Protection and improvement of the 
marine environment 

With the spatial designations for protection and 
improvement of the marine environment in the 
North Sea EEZ, the nature conservation areas 
Sylt Outer Reef – Western German Bight, 
Borkum Reefground and Dogger Bank, which 
were established by ordinances, are also se-
cured in spatial planning and their conservation 
objectives are supported. In addition, the desig-
nation of further areas with a special ecological 
function also supports the MSFD environmental 
objective 3 "Oceans without deterioration of ma-
rine species and habitats due to the impact of 
human activities": the main concentration area of 
divers 12and the main distribution area of harbour 
porpoise 13as reservation areas, the latter being 
limited to the months of May to August, which are 
particularly sensitive for the species. This means 
that the planning approach from planning option 
C of the concept is included for the nature con-
servation areas, and the designation as in plan-
ning options A and B for the diver area. In con-
trast to the draft (reservation area), the harbour 
porpoise area was designated as a priority area 
(May - August) in option C. 

In the Sylt Outer Reef nature conservation area, 
the priority for nature conservation in the area for 
sand and gravel extraction is not downgraded to 
a reservation (planning option B). 

                                                
12 Position paper of the division of the Federal Environment 
Ministry on the cumulative assessment of diver habitat loss 
from offshore wind farms (2009) 

For the shipping priority areas through these ar-
eas, the nature conservation designations do not 
have a restrictive effect.  

Sand and gravel extraction is still permitted in the 
Sylt Outer Reef, but the designation as a nature 
conservation priority area, also in the area of the 
SKN 1 and SKN2 areas, can help to ensure that 
the interests to be protected are taken into ac-
count in approvals and licences in addition to the 
requirements of the nature conservation area or-
dinances. 

The diver reservation area also includes the ex-
isting wind farms in areas EN4 and 5, which sup-
ports a special consideration of the extent to 
which additional habitat disturbance and signifi-
cant cumulative impacts on the diver population 
are to be expected and the sites may need to be 
reassessed for possible subsequent use of the 
areas. These areas are also presented in the 
spatial plan as being under consideration. 

The EN13 area partly overlaps with the harbour 
porpoise reservation area. Here, requirements 
for suitable and effective measures to avoid and 
reduce impulse sound emissions are to be sup-
ported as part of future procedures for the erec-
tion of wind turbines. This is to be ensured in par-
ticular during the sensitive period for harbour 
porpoises in order to provide them with suffi-
ciently high-quality habitats at all times. 

13 Noise protection concept of the Federal Environment 
Ministry (2013) 
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10 Measures planned to moni-
tor the environmental im-
pact of implementing the 
spatial plan  

 Introduction  

Pursuant to number 3 letter b Annex 1 to Section 
8 subsection 1 ROG, the environmental report 
also contains a description of the planned moni-
toring measures. Monitoring is necessary, in par-
ticular, to identify unforeseen significant impacts 
at an early stage and to be able to take appropri-
ate remedial action. 

With regard to the envisaged monitoring 
measures, it should be noted that the actual 
monitoring of potential effects on the marine en-
vironment can only start at the moment when the 
spatial plan has been implemented, i.e. when the 
designations made in the plan are realised. Nev-
ertheless, the natural development of the marine 
environment, including climate change, must not 
be overlooked when evaluating the results of the 
monitoring measures. However, general re-
search cannot be carried out based on the mon-
itoring. Therefore, project-related monitoring of 
the impacts of the uses regulated in the plan is 
of particular importance. This mainly concerns 
designations for offshore wind energy, ca-
bles/pipelines and areas for raw material extrac-
tion. 

The main task of monitoring the plan is to bring 
together and evaluate the results of different 
phases of monitoring at the level of individual 
projects or clusters of projects developed in a 
spatial and temporal context. The assessment 
will also cover unforeseen significant impacts of 
the implementation of the plan on the marine en-
vironment and the assessment of the forecasts 
of the environmental report. 

In addition, results from existing national and in-
ternational monitoring programmes must be 
taken into account, which will also avoid duplica-
tion of work. The monitoring of the conservation 
status of certain species and habitats required 
under Article 11 of the Habitats Directive must 
also be taken into account, as well as the inves-
tigations to be carried out as part of the manage-
ment plans for the nature conservation areas 
"Sylter Außenriff - Östliche Deutsche Bucht", 
"Borkum Riffgrund" and "Doggerbank", among 
others. There will also be links to the measures 
designated in the MSFD. 

 Planned measures in detail  

In summary, the planned measures for monitor-
ing the potential impact of the plan can be sum-
marised as follows: 

• Compilation of data and information that can 
be used for the description and assessment 
of the status of areas and protected assets, 

• Development of specialised information net-
works for the assessment of potential im-
pacts from the development of individual pro-
jects and cumulative impacts on the marine 
ecosystem 

- MarinEARS (Marine Explorer and Regis-
try of Sound) and National Sound Regis-
try, 

- MARLIN (Marine Life Investigator), 

• Development of suitable procedures and cri-
teria for the evaluation of the results of the 
effect monitoring of individual projects, 

• Development of procedures and criteria for 
the assessment of cumulative effects, 

• Development of procedures and criteria for 
forecasting the potential impact of the plan 
in a spatial and temporal context, 

• Development of procedures and criteria for 
the evaluation of the plan and adaptation or, 



Measures planned to monitor the environmental impact of implementing the spatial plan 187 

 

if necessary, optimisation in the context of 
the update, 

• Evaluation of measures to prevent and re-
duce significant impacts on the marine envi-
ronment, 

• Development of norms and standards. 

The following data and information are required 
to assess the potential impact of the plan: 

1. Data and information available to the BSH 
within the scope of its responsibility: 

• Data sets from previous EIAs and moni-
toring of offshore projects which are 
available to the BSH for examination 
(according to SeeAnlV) 

• Data sets from the right of subrogation 
(according to WindSeeG), 

• Data sets from the preliminary investiga-
tions (according to WindSeeG), 

• Data sets from the monitoring of con-
struction and operation of offshore wind 
farms and other uses 

• Data from national monitoring, collected 
by or on behalf of the BSH, 

• Data from BSH research projects. 

2. Data and information from the areas of re-
sponsibility of other federal authorities and 
federal state authorities (on request): 

• Data from the national monitoring of 
the North and Baltic Seas (formerly 
BLMP (German federal and state-level 
monitoring programme)), 

• Data from monitoring activities in the 
context of the implementation of the 
MSFD, 

• Data from the monitoring of 
Natura2000 sites, 

• Data from the federal states from mon-
itoring in the territorial sea, 

• Data from other authorities responsible 
for authorising uses at sea under other 
legal bases, such as BbergG, maritime 

traffic monitoring (AIS), fisheries moni-
toring (VMS) 

3. Data and information from federal and state 
research projects, including 

• HELBIRD / DIVER, 

• Sediment EEZ 

4. Data and information from assessments 
carried out as part of international bodies 
and conventions: 

• OSPAR 

• ASCOBANS 

• AEWA 

• BirdLife International 

For reasons of practicability and appropriate im-
plementation of the requirements of the strategic 
environmental assessment, the BSH will adopt 
an approach that is as ecosystem-oriented as 
possible when monitoring the potential impacts 
of the plan and that focuses on the interdiscipli-
nary integration of marine environmental infor-
mation. To be able to assess the causes of plan-
related changes in parts or individual elements 
of an ecosystem, the anthropogenic variables 
from spatial observation (e.g. expert information 
on shipping traffic from the AIS data sets) must 
also be considered and included in the assess-
ment. 

When combining and evaluating the results from 
monitoring at project level and from other na-
tional and international monitoring programmes 
and from accompanying research, an assess-
ment of the gaps in knowledge or of the forecasts 
subject to uncertainties will have to be carried 
out. This concerns, in particular, forecasts relat-
ing to the assessment of significant impacts on 
the marine environment of the uses regulated in 
the spatial plan. Cumulative effects of specified 
uses are to be assessed both regionally and su-
pra-regionally. 

The investigation of the potential environmental 
impacts of areas for wind energy has to be car-
ried out at the downstream project level in ac-
cordance with the standard "Untersuchung von 
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Auswirkungen von Offshore-Windenergieanla-
gen (StUK4)" (Investigation of the impacts of off-
shore wind turbines) and in coordination with the 
BSH. The monitoring during construction of 
foundations by pile driving includes, among 
other things, measurements of underwater 
sound and acoustic recordings of the impact of 
pile driving on marine mammals using POD 
measuring instruments. The data are quality-
checked and processed in the BSH's specialist 
information system for underwater sound 
MarinEARS. Information and evaluations are 
made available via the web portal MarinEARS 
(https://marinears.bsh.de/FIS_SCHALL_POR-
TAL/pages/index.jsf ). 

With regard to the specific measures for monitor-
ing the potential impacts of wind energy use, in-
cluding the impacts from power cables, refer-
ence is made to the detailed statements in the 
environmental report on FEP 2019/ draft FEP 
2020. 

For the approval of areas for sand and gravel ex-
traction, for example, it applies that before the 
next main operating plan approval, it must be 
proven by suitable monitoring that the maximum 
permitted extraction depth is not exceeded and 
that the original substrate is demonstrably pre-
served. It must also be demonstrated that be-
tween the excavation tracks there are still suffi-
cient areas that have not yet been excavated, so 
that potential for re-colonisation exists. 

For pipelines, a project-specific monitoring con-
cept for the construction and operation phase 
must be submitted prior to construction. Monitor-
ing measures during the construction phase in-
clude the documentation of turbidity plumes, hy-
dro-acoustic measurements and the recording of 
marine mammals and sea and resting birds. The 
essential monitoring measures during the oper-
ating phase of pipelines include annual docu-

mentation of the positional stability of the pipe-
line and the coverage heights, as well as annual 
documentation of the epifauna on a ground-laid 
pipeline for a period of five years after commis-
sioning. 

The strategic environmental assessment for the 
plan will use new findings from the environmen-
tal impact studies and from the joint analysis of 
research and EIA data. The joint analysis of re-
search and EIA data will also produce products 
that will provide a better overview of the distribu-
tion of biological assets in the EEZ. The pooling 
of information leads to an increasingly solid basis 
for impact forecasting. 

The general intention is to keep data from re-
search, projects and monitoring uniform and to 
make it available for competent evaluation. In 
particular, the creation of common overview 
products for the examination of the effects of the 
plan is to be aimed at. The spatial data infra-
structure already in place at the BSH with data 
from physics, chemistry, geology and biology 
and uses of the sea will be used as a basis for 
the compilation and evaluation of ecologically 
relevant data and will be further developed ac-
cordingly. 

With regard to the consolidation and archiving of 
ecologically relevant data from project-related 
monitoring and accompanying research, de-
tailed plans exist for consolidating data collected 
within the framework of accompanying ecologi-
cal research at the BSH and for its long-term ar-
chiving. The data on biological protected assets 
from the baseline surveys of offshore wind en-
ergy projects and from monitoring of the con-
struction and operation phases are already be-
ing collected and archived at the BSH in a spe-
cialist information network for environmental as-
sessments, known as MARLIN (MarineLife In-
vestigator). 
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11 Non-technical summary  

 Subject and occasion  

Maritime spatial planning in the German Exclu-
sive Economic Zone (EEZ) is the responsibility 
of the Federal Government under the Regional 
Planning Act (ROG)14. In accordance with Sec-
tion 17  subsection 1 of the ROG, the competent 
Federal Ministry, the Federal Ministry of the Inte-
rior, Building and Community (BMI), in agree-
ment with the federal ministries concerned, 
draws up a spatial plan for the German EEZ as 
a statutory instrument. In accordance with Sec-
tion 17 subsection 1 sentence 3 ROG, the BSH 
carries out the preparatory procedural steps for 
drawing up the spatial plan with the consent of 
the BMI. When drawing up the spatial plan, an 
environmental assessment is carried out in ac-
cordance with the provisions of the ROG and, 
where applicable, those of the Environmental 
Impact Assessment Act (UVPG)15, referred to as 
the strategic environmental assessment (SEA). 

According to Article 1 of the SEA Directive 
2001/42/EC, the objective of the SEA is to en-
sure a high level of environmental protection in 
order to promote sustainable development and 
to help to ensure that environmental considera-
tions are adequately taken into account during 
the preparation and adoption of plans well in ad-
vance of their actual planning. 

The main document of the strategic environmen-
tal assessment is the present environmental re-
port. It identifies, describes and assesses the 
likely significant effects that the implementation 
of the spatial plan will have on the environment, 
as well as possible and alternative planning op-
tions, taking into account the essential purposes 
of the plan and the spatial scope of application. 

                                                
14 Of 22 December 2008 (BGBl. I p. 2986), last amended 
by Article 159 of the Ordinance of 19 June 2020 (BGBl. I p. 
1328). 

According to Section 17 subsection 1 ROG, the 
spatial plan for the German EEZ is to define des-
ignations, taking into account any interaction be-
tween land and sea as well as safety aspects 

1. To ensure the safety and ease of navigation 

2. For further economic uses, 

3. For scientific uses and 

4. To protect and improve the marine environ-
ment. 

 

According to Section 7 subsection 1 ROG, spa-
tial plans for a specific planning area and a con-
stant medium-term period must contain designa-
tions as objectives and principles of spatial 
planning for the development, order and safe-
guarding of the area, in particular for the uses 
and functions of the area. 

Under Section 7 subsection 3 ROG, these des-
ignations may also define areas, such as priority 
and reserved areas. 

In the German EEZ area, a multi-stage planning 
and approval process is planned for some uses, 
such as offshore wind energy and power cables. 
In this context, the instrument of maritime spatial 
planning is at the highest and superordinate 
level. The spatial plan is the forward-looking 
planning instrument that coordinates the most di-
verse usage interests of industry, science and 
research as well as protection claims. The SEA 
to the spatial plan is related to various down-
stream environmental assessments, in particular 
the directly downstream SEA to the side devel-
opment plan (FEP). 

The FEP is the sectoral plan for the orderly ex-
pansion of offshore wind energy. In the next 

15 In the version promulgated on 24 February 2010, BGBl. I 
p. 94, last amended by Article 2 of the Act of 30 November 
2016 (BGBl. I p. 2749). 
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step, the areas for offshore wind turbines desig-
nated in the FEP are pre-examined. If the suita-
bility of a site for the use of offshore wind energy 
is established, the site is put out to tender and 
the winning bidder can apply for approval for the 
construction and operation of wind turbines on 
the site. In view of the character of the spatial 
plan as a controlling planning instrument, the 
depth of the assessment of likely significant en-
vironmental impacts is characterised by a 
greater breadth of investigation and, in principle, 
a reduced depth of investigation. The focus of 
the assessment is on the evaluation of cumula-
tive effects and the examination of alternatives. 

The preparation or updating of the spatial plan 
and the implementation of the SEA will be car-
ried out taking into account the objectives of en-
vironmental protection. These provide infor-
mation on the environmental status that is to be 
achieved in the future (environmental quality ob-
jectives). The objectives of environmental pro-
tection can be seen in an overall view of the in-
ternational, Community and national conven-
tions and regulations which deal with marine en-
vironmental protection and on the basis of which 
the Federal Republic of Germany has committed 
itself to certain principles and objectives. 

 Strategic environmental assess-
ment methodology  

The present environmental report builds on the 
existing SEA methodology of the spatial plan and 
develops it further bearing in mind the additional 
designations made in the spatial plan. 

The methodology is based primarily on the des-
ignations of the plan that are to be assessed. 
Within the framework of this SEA, it is deter-
mined, described and evaluated for each of the 
designations whether the designations are likely 
to have significant impacts on the affected pro-
tected assets. The object of the environmental 
report corresponds to the designation of the spa-
tial plan as listed in Section 17 subsection 1 

ROG. In particular, the effects of the spatial des-
ignations are decisive. Textual objectives and 
principles without direct spatial designation often 
also serve the purpose of preventing and reduc-
ing environmental impacts, but may in turn lead 
to impacts, so that an assessment is required. 

The assessment of the likely significant environ-
mental impacts of the implementation of the spa-
tial plan shall include secondary, cumulative, 
synergistic, short-, medium- and long-term, per-
manent and temporary, positive and negative 
impacts relating to the protected assets. A de-
tailed description and assessment of the state of 
the environment forms the basis for the assess-
ment of possible effects. The SEA has been car-
ried out with regard to the following protected as-
sets: 

• Site 

• Seabed 

• Water 

• Plankton 

• Biotope types 

• Benthos 

• Fish 

• Marine mammals 

• Avifauna 

• Bats 

• Biological diversity 

• Air 

• Climate 

• Landscape 

• Cultural and other property goods 

• People, in particular human health 
• Interactions between protected assets 
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The description and assessment of the probable 
significant environmental impacts is carried out 
for the individual graphic and textual designation 
on the use and protection of the EEZ in relation 
to the protected assets, taking into account the 
state assessment. 

All plan contents that could potentially have sig-
nificant environmental impacts are examined. 
Both permanent and temporary, e.g. construc-
tion-related, impacts are considered. This is fol-
lowed by a presentation of possible interactions, 
a consideration of possible cumulative effects 
and potential transboundary impacts. 

An assessment of the impacts resulting from the 
designations of the plan is performed on the ba-
sis of the state description and status assess-
ment and the function and significance of the re-
spective defined areas for the individual pro-
tected assets on the one hand, and the impacts 
emanating from these designations and the re-
sulting potential impacts on the other hand. A 
forecast of the project-related impacts during im-
plementation of the spatial plan is made depend-
ent on the criteria of intensity, range and duration 
of the effects. 

Within the framework of the impact forecast, spe-
cific framework parameters are used as an as-
sessment basis, depending on the specifications 
for the respective use. 

With regard to the priority and reservation areas 
for offshore wind energy, certain parameters are 
assumed in the form of ranges for a considera-
tion of the protected assets. In detail, these are, 
for example, output per turbine, hub height, rotor 
diameter and total height of the turbines. Certain 
framework parameters are also assumed for ca-
bles/pipelines, sand and gravel extraction, fish-
eries and marine research. In order to assess the 
environmental impact of shipping, it is necessary 
to examine what additional effects can be at-
tributed to the designation of the spatial plan. 
The BSH has commissioned an expert's report 

on the traffic analysis of shipping traffic, which is 
expected to include current evaluations. 

 

 Summary of protection-related 
audits  

11.3.1 Floor/ Area  

The seabed in the German North Sea EEZ 
shows regional differences in sedimentology and 
morphology which may be distinguished by di-
viding it into four sub-areas (see also Chapter 
2.1.2): 

The sub-area "Borkum und Norderneyer 
Riffgrund" (water depth: 18 to 42 m) consists 
mainly of medium to coarse sandy sediments. 
The sediments feature ripple fields and are oc-
casionally interspersed with gravel and cobbles. 
Morphologically significant are the spurs of 
shoreface-connected ridges on the southern 
edge of the sub-area, which run in a northwest–
southeast direction and are subject to pro-
nounced sediment dynamics.  

The sub-area "Nördlich Helgoland" (water depth: 
9 to 50 m) is characterised by a highly unsettled 
topography, considering the conditions in the 
German Bight. Ice age ridges feature a charac-
teristic covering of residual or relic sediments 
(coarse sand, gravel and stones). Between 
these residual sediment deposits there are thin 
fine to medium sands, which are subject to con-
stant rearrangement. In comparison with the 
other sub-areas, a high density of stones can be 
observed on the seabed. 

The seabed of the sub-area "Elbe-Urstromtal 
und westliche Ebenen" (water depth: 30 to 50 m) 
has a very balanced topography, and is largely 
flat. It consists of fine sands, some of which con-
tain significant amounts of silt and clay. The de-
fining element in the subsoil is the Elbe glacial 
valley on the eastern edge of the sub-area. This 
former valley, which is about 30 km wide, is filled 
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with alternating layers of sandy and silty-clayey 
sediments. 

The area known as the "Duck's Bill" contains the 
sub-area "Dogger- und Nördliche Schillbank". 
The north-eastern spur of the Dogger Bank – a 
submarine ridge – crosses this area. The seabed 
largely lacks structure and consists mainly of a 
fine sand cover with significant silt and clay con-
tent. The seabed as a factor is mainly impaired 
offshore wind farms, raw material extraction, 
pipelines and fishing. 

The installation of wind turbines, platforms, sub-
marine cable systems and pipelines (including 
scour protection) create permanent but very 
small-scale sealing of the surface. Impacts dur-
ing construction activities mainly include the for-
mation of turbidity plumes and the sedimentation 
of resuspended material, which can also be clas-
sified as small-scale. 

In the course of sand and gravel extraction, the 
seabed is mainly affected by the removal of sub-
strate, a change in the bottom topography and 
the sedimentation of resuspended material. 
However, current extraction activities in permit 
area OAM III do not appear to cause any signifi-
cant impairment of the legally protected biotopes 
and the seabed as a factor. 

A levelling of the seabed can also be observed 
in intensive fisheries, as can the formation of tur-
bidity plumes near the bottom. 

With the exception of two points (see below), the 
above impacts occur independently of the spatial 
plan and no significant negative impacts on the 
seabed as a factor are expected. Rather, ad-
verse impacts can be avoided by the coordinat-
ing rules of the draft spatial plan and by the spec-
ifications regarding the best environmental prac-
tice to be applied in each case. 

As far as wind energy is concerned, the rules of 
the draft spatial plan involve an expansion of the 
usable area; the spatial rules also assign longer-
term space requirements to raw material extrac-

tion. In both cases, given modern technology/ex-
traction practices, no significant impacts on the 
seabed are expected. 

11.3.2 Benthos and biotopes  

The German EEZ in the North Sea is not of major 
importance in terms of species inventory of ben-
thic organisms. Nor do the benthic communities 
identified show any special features, as they are 
typical of the North Sea EEZ, due to the predom-
inant sediments. Investigations of macrozooben-
thos within the framework of the licensing proce-
dures for offshore wind farms and from Alfred 
Wegener Institute (AWI) projects from 1997 to 
2014 have revealed communities typical of the 
German North Sea. The species inventory 
found, and the number of Red List species, indi-
cate an average importance of the study area for 
benthic organisms. 

Installation of deep foundations for wind turbines 
and platforms causes disturbances of the sea-
bed, sediment resuspension and the formation 
of turbidity plumes. The resuspension of sedi-
ment and subsequent sedimentation can result 
in impairment or damage to the benthos and 
pressure on biotopes in the immediate vicinity of 
the foundations for the duration of construction 
activities. However, due to the prevailing sedi-
ment composition, these impairments will be lim-
ited in extent and duration. In general, the con-
centration of resuspended material decreases 
rapidly with increasing distance. Depending on 
the structure, changes in species composition 
may occur due to local sealing of the seabed and 
the introduction of hard substrates in the imme-
diate vicinity. 

The laying of the submarine cable systems is 
also expected to cause only small-scale and 
short-term disturbances of the benthos and bio-
topes, through sediment resuspension and tur-
bidity plumes in the area of the cable route. Pos-
sible impacts on the benthos and biotopes de-
pend on the installation methods used. With the 
comparatively gentle installation by jetting, only 



Non-technical summary 193 

 

minor disturbances in the area of the cable route 
are to be expected. Local sediment shifts and 
turbidity plumes are to be expected for the dura-
tion of installation of the submarine cable sys-
tems. Due to the predominant sediment compo-
sition in the North Sea EEZ, most of the sedi-
ment released will settle directly at the construc-
tion site or in its immediate vicinity. Benthic hab-
itats will be built on directly where rock fills are 
required for cable crossings. The resulting habi-
tat loss is permanent but small-scale. The result 
is a non-native hard substrate which can cause 
changes in the species composition on a small 
scale. 

Permanent habitat changes are confined to the 
immediate vicinity of foundations and rock fills, 
which are required for cables laid on the seabed 
and cable crossings. Rock fill represents a per-
manent hard substrate that is foreign to the site. 
This provides new habitats for benthic organ-
isms and can lead to a change in the species 
composition. No significant impacts on benthos 
and biotopes are expected from these small ar-
eas. The risk of a negative impact on the benthic 
soft soil community by species not typical of the 
area is low, since recruitment of these species 
will most likely take place from natural hard-sub-
strate habitats. 

In operation, warming of the uppermost sedi-
ment layer of the seabed can occur directly 
above the cable system. Provided the cable is 
laid at sufficient depth, and taking into account 
the confined extent of the effect, no significant 
impacts on benthic communities are expected 
according to the current state of knowledge. 
Principle (8) on piping and cables of the draft 
spatial plan stipulates that potential adverse ef-
fects of sediment warming should be avoided as 
far as possible. 

At present, the rules for piping and cables are not 
expected to have any significant impacts on ben-
thos and biotopes, provided that sediment warm-
ing is reduced to a tolerable level. The ecological 
impacts are small-scale and mostly short-term.  

With regard to the rules on the use of raw mate-
rials, long-term monitoring of the gravel sand 
area OAM III in the nature reserve Sylter Außen-
riff – Östliche Deutsche Bucht currently provides 
no indication that the extraction activities carried 
out to date have led to a fundamental change in 
the sediment structure or composition in the ex-
traction area. Overall, the investigations show 
that it has been possible to preserve the original 
substrate in the area and that there is a capacity 
for regeneration, particularly for species-rich 
gravel, coarse sand and shell layers. On the ba-
sis of the monitoring carried out so far and in 
compliance with the ancillary provision of the 
main operating plan, it can therefore be assumed 
that significant impairment of benthic habitats 
and their communities can be ruled out with the 
necessary certainty by the rule for raw material 
use. 

The proposed area reserved for Nephrops fish-
ing has been the traditional main Nephrops 
norvegicus fishery area for decades, with 
catches ranging from around 200 to 350 tonnes 
per year. No increase in fishing effort due to the 
designation of the reserved area are forecast. 
This means that significant impacts on benthic 
communities and biotopes can be ruled out on 
the basis of the draft spatial plan’s rules for fish-
eries. 

With regard to shipping, marine research and 
other uses, no significant impacts – beyond the 
general effects of use in the absence of these 
rules – on benthos or biotopes are to be ex-
pected on the basis of the rules of the draft spa-
tial plan. 

Designation of the nature conservation areas of 
the North Sea EEZ as nature conservation prior-
ity areas supports the positive effects on benthic 
communities and biotopes that can be expected 
on the basis of appropriate management 
measures for the nature conservation areas. 

11.3.3 Fish  
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The fish fauna in the North Sea EEZ has a typical 
species composition. The demersal fish commu-
nity in all areas is dominated by flatfish, which is 
typical for the German Bight. According to cur-
rent knowledge, the priority areas for wind en-
ergy do not represent a preferred habitat for any 
protected fish species. Consequently, according 
to current knowledge, the fish population in the 
planning area is of no more ecological signifi-
cance than adjacent marine areas. According to 
current knowledge, the planned construction of 
wind farms and the associated converter plat-
forms and submarine cable routes is not ex-
pected to have a significant adverse effect on 
protected fish species. The impact on fish fauna 
from the construction of wind farms, converter 
platforms and submarine cable systems are lim-
ited in terms of space and time. Fish fauna may 
be impacted temporarily in small areas by sedi-
ment turbulence and the formation of turbidity 
plumes during the construction of the founda-
tions and converter platforms and the laying of 
submarine cable systems. The turbidity of the 
water is expected to decrease rapidly due to the 
prevailing sediment and current conditions. Ac-
cording to current knowledge, the impact will 
therefore remain small-scale and temporary. 
Overall, minimal small-scale impact on adult fish 
can be expected. Moreover, the fish fauna has 
adapted to the natural sediment upheavals 
caused by the storms typical for this area. Fur-
thermore, fish may be frightened away temporar-
ily by noise and vibration during the construction 
phase. Noise during the construction phase 
must be reduced by means of appropriate 
measures. There may be further local impact on 
fish fauna due to the additional hard substrates 
introduced as a result of possible changes in 
benthos. 

According to the current state of knowledge, the 
designation of priority areas for nature conserva-
tion may have a significant positive impact on 
fish fauna and counteract the overexploitation of 
some fish stocks in the North Sea. 

According to information available to date, the 
definition of other applications in the spatial de-
velopment plan – such as raw material extrac-
tion, shipping or Norway lobster fishing – will 
have no significant effects on fish fauna beyond 
the general effects of the applications without 
definition. 

11.3.4 Marine mammals  

According to the current state of knowledge, it 
can be assumed that harbour porpoises cross 
and remain in the German EEZ and also use it 
as a food and area-specific breeding ground. 
Given the available findings, it can be concluded 
that the EEZ is of medium to high importance for 
harbour porpoises in terms of the areas they 
pass through. Use of the EEZ differs in the vari-
ous sub-areas. This is also applicable to harbour 
seals and grey seals. Priority areas EN1 to EN3 
are of medium to high importance for harbour 
porpoises (seasonally in spring) and low to me-
dium importance for grey seals and harbour 
seals. Priority area EN4 is located in the main 
concentration area of harbour porpoises identi-
fied in the German Bight during the summer 
months and is therefore of high importance. Pri-
ority area EN4 is of medium importance for har-
bour seals and grey seals. Priority area EN5 is 
located in a large area used as both a feeding 
ground and a breeding site for harbour por-
poises, although the main concentration area is 
situated within Area I of the “Sylt Outer Reef – 
Eastern German Bight” nature conservation 
area. In general, priority area EN5 for harbour 
porpoises is expected to be of high importance. 
Area EN5 is of medium importance for harbour 
seals and grey seals. Priority areas EN6 to EN12 
are of medium importance for harbour por-
poises. However, parts of priority areas EN11 
and N13 are used intensively by harbour por-
poises as a feeding ground in summer. These 
are located in the immediate vicinity of the con-
tiguous main concentration area of harbour por-
poises in the German Bight and are therefore of 
high importance for harbour porpoises in the 
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summer months. Priority areas EN6 to EN13 are 
of minor importance for harbour seals and grey 
seals. Priority areas EN14 to EN18 are of me-
dium importance for harbour porpoises and low 
importance for harbour seals and grey seals. Re-
served area EN19 is of medium importance for 
harbour porpoises and high importance season-
ally, in the summer months. It is of minor im-
portance for harbour seals and grey seals. 

The plan identifies three priority areas for nature 
conservation: “Sylt Outer Reef – Eastern Ger-
man Bight”, “Borkum Reef Ground” and “Dogger 
Bank”. The plan also specifies the main concen-
tration area in the German EEZ that was identi-
fied during the preparation of the noise preven-
tion concept for the Federal Ministry for the En-
vironment, Nature Conservation and Nuclear 
Safety (2013) as a priority area for the protection 
of harbour porpoises during the rearing season 
from 1 May to 31 August. 

The spatial development plan identifies areas for 
wind energy production outside protected areas. 
The ESDP thus ensures that direct impact from 
the construction and operation of offshore wind 
farms within protected areas is eliminated. 

The ESDP also provides for the establishment of 
a protected area for harbour porpoises in the 
German North Sea EEZ. The protected area rep-
resents the main concentration area of harbour 
porpoises in the sensitive period from 1 May to 
31 August, which was identified during the prep-
aration of the noise prevention concept for the 
Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (2013). The 
seasonal reserve for harbour porpoises covers 
Area I of the “Sylt Outer Reef – Eastern German 
Bight” nature conservation area and its sur-
roundings. In physical terms, the reserve thus 
generously covers the area of the frontal system 
to the west of the North Frisian islands. Weather 
and currents cause the frontal system to spread 
very dynamically into the protected area, ensur-
ing increased productivity and a rich food supply 
for top predators such as harbour porpoises and 

many seabird species. By defining the seasonal 
reserve, the spatial development plan adopts a 
preventive approach to safeguarding the food-
rich alternative habitat for porpoises outside 
Area I of the protected area. 

Hazards to marine mammals may be presented 
by noise emissions while driving piles for the 
foundations of offshore wind turbines and con-
verter platforms. Significant disturbance to ma-
rine mammals during pile driving could not be ex-
cluded without application of noise prevention 
measures. In the specific approval procedure, 
therefore, the driving of piles for offshore wind 
turbines and converter platforms will only be per-
mitted if effective noise reduction measures are 
applied. The plan specifies principles and objec-
tives for this purpose. 

These stipulate that the foundations must be in-
stalled using effective noise reduction measures 
so as to comply with applicable noise prevention 
specifications. In the specific approval proce-
dure, extensive noise reduction measures and 
monitoring measures are ordered to comply with 
applicable noise prevention specifications 
(sound event level (SEL) of 160 dB re 1µPa²s 
and maximum peak level of 190 dB re 1µPa at a 
distance of 750 m around the pile driving or 
placement site). Appropriate action must be 
taken to ensure that no marine mammals are 
present in the vicinity of the pile driving site. 

Current technical developments in the field of un-
derwater noise reduction show that the impact of 
noise on marine mammals can be reduced sig-
nificantly by taking appropriate action. In addi-
tion, the noise prevention concept of the Federal 
Ministry for the Environment, Nature Conserva-
tion, Building and Nuclear Safety has been in 
force since 2013. According to this noise preven-
tion concept, pile driving activities must be coor-
dinated in such a way that sufficiently large ar-
eas, particularly within protected areas and the 
main harbour porpoise distribution area in the 
summer months, are kept free from the effects of 
impact noise. According to current knowledge, 
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significant impact on marine mammals due to the 
operation of offshore wind turbines and con-
verter platforms can be excluded. 

After implementation of the reduction measures 
that are to be ordered in the individual procedure 
so as to comply with applicable noise prevention 
specifications in accordance with the planning 
principle, no significant adverse effects on ma-
rine mammals are currently to be expected from 
the construction and operation of the planned 
offshore wind turbines and converter platforms. 
No significant impact on marine mammals is ex-
pected from the laying and operation of subma-
rine cable systems.

 

11.3.5 Seabirds and resting birds  

The North Sea EEZ can be subdivided into vari-
ous sub-areas, each of which has a seabird pop-
ulation to be expected in view of the prevailing 
hydrographic conditions, distances from the 
coast, existing prior pollution and species-spe-
cific habitat requirements.  

The applications taken into account in the spatial 
development plan have various effects on sea-
birds and resting birds, most of which have a 
spatially and temporally limited impact on the 
area, or impact it for the duration of the activity. 
For species sensitive to disturbance, such as 
red-throated and black-throated divers, offshore 
wind farm projects have disturbing effects which 
– according to current scientific findings – lead to 
large-scale avoidance behaviour. No findings on 
habituation effects are available to date. For 
other species, e.g. common guillemots, there are 
also findings concerning avoidance behaviour 
towards offshore wind farm projects, albeit to a 
lesser extent compared with divers and with an 
intensity that varies from season to season and 
from site to site. 

The designation of areas EN4 and EN5 as re-
served areas for offshore wind energy takes into 
account the review position of areas N-4 and N-
5 for subsequent use for the protection of divers 
in SDP 2019. Area EN13 takes into account a 
distance of 5.5 km from the main concentration 
area of divers in order to reduce potential addi-
tional habitat loss in the area. Excluding offshore 
wind energy in marine protected areas means 
that effects such as habitat loss in these im-
portant habitats will be reduced. The spatial de-
velopment plan also identifies the protected ar-
eas as priority areas for nature conservation and 
the main concentration area west of Sylt as a na-
ture conservation reserve for divers in the spring. 
Principles of the spatial development plan also 
provide for temporal and spatial coordination in 
the construction of offshore wind farm projects. 
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The spatial definition of other applications, such 
as shipping, raw material extraction (particularly 
sand and gravel mining) and fishing, does not 
automatically mean increased intensity of use. 
Rather, these spatial definitions are an observa-
tion of previous activities.  

Hence no significant impact of the provisions in 
the spatial development plan on protected sea-
birds and resting birds can be ruled out with the 
necessary certainty. 

11.3.6 Migratory birds  

The North Sea EEZ is of average to above aver-
age importance for bird migration. It is assumed 
that significant proportions of the songbird popu-
lations breeding in northern Europe migrate 
across the North Sea. No specific migratory cor-
ridors can be identified for any migratory bird 
species in the area of the North Sea EEZ, as bird 
migration is either based on guidance and takes 
place close to the coastline, or there is unspeci-
fied broad-fronted migration across the North 
Sea. There are indications that the intensity of 
migration decreases further away from the 
coast, but this is not clear for the mass of song-
birds that migrate at night. 

The potential impact of offshore wind energy on 
migratory birds may relate to the fact that they 
constitute a barrier or a risk of collision. Collision 
and barrier effects in important habitats are re-
duced by excluding wind energy in nature con-
servation areas. The other applications consid-
ered in the spatial development plan do not rep-
resent vertical barriers in the area. 

According to the current state of knowledge, the 
spatial planning provisions are not expected to 
have a significant impact on migratory birds. 

11.3.7 Bats  

Migratory movements of bats across the North 
Sea are still poorly documented and largely un-
explored. There is a lack of specific information 
on migratory species, migration corridors, migra-

tion heights and migration concentrations. Previ-
ous findings merely confirm that bats, in particu-
lar long-distance migratory species, fly over the 
North Sea. 

Bats may also be at risk of colliding with offshore 
wind turbines due to the verticality of the air-
space. According to the current state of 
knowledge, there are no findings on possible sig-
nificant impairments of bat migration over the 
North Sea EEZ. Other applications considered in 
the spatial development plan do not constitute 
comparable obstacles in the airspace. 

According to the information available to date, 
the spatial provisions of the spatial development 
plan have no significant impact on bats. 

11.3.8 Air  

The provisions on wind energy in the ESDP have 
not measurable effects on air quality. The effects 
of shipping on air quality are independent of the 
implementation of ESDP. 

11.3.9 Climate  

The CO2 savings associated with the provisions 
on offshore wind energy can be expected to 
have a positive long-term impact on the climate. 

11.3.10 Landscape  

Impairment of the coastal landscape due to the 
planned wind farms in the German EEZ can be 
classified as minor. Coordinated and harmo-
nised overall planning means that the provisions 
of the ESDP can minimise the area required for 
expansion of offshore wind energy and thus – 
compared to non-implementation of the plan – 
also reduce the impact on the protected land-
scape. 

Adverse impact on the landscape due to the in-
stallation of pipelines in or on the seabed must 
be excluded.  
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11.3.11 Cultural and other  
material assets  

With further large-scale expansion of wind en-
ergy in the German EEZ, both known and previ-
ously undiscovered cultural assets and traces of 
settlement may be at greater risk of damage or 
destruction. However, this risk can be reduced 
by comprehensive coordination and reconcilia-
tion with the sectoral planning agencies. At the 
same time, underwater archaeology can be ex-
pected to provide a great deal of information 
about underwater cultural heritage and other 
traces of human life. 

11.3.12 Biodiversity  

Biodiversity encompasses diversity of habitats 
and biotic communities, diversity of species and 
genetic diversity within species (Article 2 of the 
Convention on Biodiversity, 1992). Public focus 
is on species diversity. 

As regards the current state of biodiversity in the 
North Sea, there is ample evidence of changes 
in biodiversity and species composition at all 
systematic and trophic levels in the North Sea. 
These are due mainly to human activities such 
as fishing and marine pollution, or to climate 
change. Red lists of threatened animal and plant 
species  are important for monitoring and 
warning purposes in this context, as they indi-
cate the status of the populations of species and 
biotopes in a region. Possible impact on biodi-
versity is discussed in the environmental report 
for the individual protected assets. In summary, 
according to current knowledge the provisions of 
the ESDP are not expected to have a significant 
impact on biodiversity. 

11.3.13 Interactions  

In general, impact on protected assets leads to 
various consequences and interactions between 
protected assets. The food chains provide the 
essential interdependence of biotic protected as-

sets. Possible interactions during the construc-
tion phase result from sediment shifting and tur-
bidity plumes, as well as noise emissions. How-
ever, these interactions occur only very briefly 
and are limited to a few days or weeks.  

Interactions relating to the facilities – due to the 
introduction of hard substrate, for example – are 
permanent, but to be expected only on a local 
level. This could lead to small-scale change in 
the food supply.  

The variability of the habitat means that interac-
tions can only be described very imprecisely 
overall. In principle, it can be stated that accord-
ing to the current state of knowledge, no interac-
tions are discernible that could result in a threat 
to the marine environment. 

11.3.14 Cumulative effects  

Soil/area, benthos and biotopes 

A substantial element of the environmental im-
pact on soil, benthos and biotopes due to the ar-
eas for offshore wind energy and areas reserved 
for pipelines will occur only during the construc-
tion period (formation of turbidity plumes, sedi-
ment relocation, etc.) and over a very limited 
area. Construction-related cumulative environ-
mental impact is unlikely due to the gradual im-
plementation of the construction projects. There 
is possible cumulative impact on the seabed, 
which could also have a direct impact on the 
benthic material to be protected and on specially 
protected biotopes, from the permanent direct 
use of land by the turbine foundations and the 
pipelines laid. The individual effects are gener-
ally small-scale and local. 

The impairment of sediment and benthic organ-
isms will essentially be temporary in the area 
where pipes are laid. Permanent impairment 
would have to be assumed for structures cross-
ing particularly sensitive biotope types such as 
reefs or species-rich gravel, coarse sand and 
schill beds. 
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Please refer to the environmental report on 
SDP 2019 or the draft SDP 2020 with regard to 
balancing of land use. This includes estimation 
of direct land use by wind energy and power ca-
bles using model assumptions. 

No statement can be made on the use of spe-
cially protected biotopes pursuant to Article 30 of 
the Federal Nature Conservation Act due to the 
lack of reliable scientific data. Extensive sedi-
ment and biotope mapping of the EEZs that is 
being carried out at present will provide more re-
liable assessment data in future. 

Besides the direct use of the seabed and thus of 
the habitat of the organisms settled there, turbine 
foundations, pipelines on the seabed and neces-
sary intersections lead to an additional supply of 
hard substrate. Alien hard-substrate-loving spe-
cies may settle as a result and change the spe-
cies composition. This can lead to cumulative ef-
fects due to the construction of multiple offshore 
structures, pipelines or rock fills at pipeline inter-
sections. Benthic fauna adapted to soft soils is 
also losing habitat due to the hard substrate in-
troduced. However, according to current 
knowledge no significant impact is to be ex-
pected in the cumulative area which would en-
danger the marine environment with regard to 
the seabed and benthos, since only a very small 
area will be taken up by both the grid infrastruc-
ture and the wind farms. 

Fish 

The impact of the specifications on fish fauna is 
probably influenced most strongly by the imple-
mentation of an initial 20 GW of wind energy in 
the reserved areas of the North Sea and Baltic 
Sea. The effects of the OWFs are concentrated 
on the regular closure of the area for fishing, and 
also on habitat changes and their interaction. 

The expected fishing-free zones within the wind 
farm areas could have a positive impact on fish 
communities by eliminating the adverse effects 
of fishing, such as disturbance or destruction of 
the seabed and the catching and bycatching of 

many species. The lack of pressure from fishing 
could lead to more natural age distribution 
among fish fauna, leading to an increase in the 
number of older individuals. The OWF could de-
velop into an aggregation site for fish, although 
whether wind farms attract fish is not yet clear. 

Besides the absence of fishing, an improved 
food resource for fish species with a wide range 
of diets is plausible. Growth of sessile inverte-
brates on wind turbines could favour benthos-
eating species and provide fish with a larger, 
more diverse source of food (Glarou et al. 2020). 
This could improve the condition of the fish, 
which in turn would have a positive effect on their 
fitness. There is currently a need for research to 
transfer such cumulative effects to fish popula-
tion level. 

Species composition could also change directly, 
as species with habitat preferences different 
from those of established species – such as reef 
dwellers – find more favourable living conditions 
and occur more frequently. At the Danish Horns 
Rev wind farm, seven years after construction, a 
horizontal gradient in the occurrence of hart-sub-
strate-loving species was found between the 
surrounding sand areas and near the turbine 
foundations: goldsinny wrasse, eelpout and 
lumpfish were found much more frequently near 
the wind turbine foundations than in the sur-
rounding sand areas (LEONHARD et al. 2011). 
Cumulative effects resulting from a major expan-
sion of offshore wind energy could include 

• an increase in the number of older indi-
viduals, 

• better conditions for fish due to a larger, 
more diverse food resource, 

• further establishment and distribution of 
fish species adapted to reef structures, 

• recolonisation of areas that were previ-
ously fished heavily, 

• better living conditions for territorial spe-
cies such as cod-like fish. 

Besides predation, intraspecific and interspecific 
competition, also known as density limitation, is 
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the natural mechanism for limiting populations. It 
is not possible to rule out the onset of local den-
sity limitation within individual wind farms before 
the positive effects of the wind farms are repro-
duced spatially through the migration of “surplus” 
individuals, for example. In this case, the effects 
would be local and not cumulative. The effects 
that changes in fish fauna could have on other 
elements of the food web, both below and above 
their trophic level, cannot be predicted at this 
stage. 

Together with the designation of protected ar-
eas, wind farms could help to bring about posi-
tive stock development and thus recovery of fish 
stocks in the North Sea.  

Marine mammals 

Cumulative effects on marine mammals, in par-
ticular harbour porpoises, may occur mainly due 
to noise exposure during the installation of deep 
foundations. For example, marine mammals can 
be significantly affected by the fact that there is 
not enough equivalent habitat available for eva-
sion and retreat if pile driving is carried out sim-
ultaneously at different sites within the EEZ. 

The implementation of offshore wind farms and 
platforms to date has been relatively slow and 
gradual. Between 2009 and 2018, pile driving 
work took place at twenty wind farms and eight 
converter platforms in the German North Sea 
EEZ. Since 2011, all pile driving work has been 
carried out using technical noise reduction 
measures. Since 2014, the noise prevention 
specifications have been observed reliably and 
even undercut due to successful application of 
noise reduction systems. Most of the construc-
tion sites were located 40 to 50 km away from 
each other, so there was no overlapping of noisy 
pile driving that could have led to cumulative ef-
fects. It was only necessary to coordinate pile 
driving and deterrent measures in the case of the 
two directly adjacent projects, Meerwind 
Süd/Ost and  
Nordsee Ost in area 4. 

Evaluation of the results with regard to sound 
propagation and potential resulting cumulation 
has shown that the propagation of impulsive 
noise is restricted greatly when effective sound 
reduction measures are applied (BRANDT et 
al. 2018, DÄHNE et al., 2017). 

Cumulative impact of the plan on the harbour 
porpoise population is considered in accordance 
with the requirements of the 2013 noise preven-
tion concept for the Federal Ministry for the  
Environment, Nature Conservation and Nuclear 
Safety. To avoid and reduce cumulative impact 
on the harbour porpoise population in the  
German EEZ, the provisions of the subordinate 
approval procedure stipulate that the noise im-
pact on habitats is to be restricted to maximum 
permitted areas of the EEZ and nature conser-
vation areas. According to these regulations, the 
spread of noise emissions must not exceed de-
fined areas of the German EEZ and nature con-
servation areas. This ensures that animals have 
sufficient high-quality habitats available to them 
at all times so that they can evade the noise. The 
primary purpose of the order is to protect marine 
habitats by avoiding and minimising disturb-
ances caused by impulsive noise. 

In concrete terms, the order in the subordinate 
approval notices provides for the following: 

- It is necessary to ensure, with the requi-
site certainty, that no more than 10% of 
the area of the German North Sea EEZ 
and no more than 10% of an adjacent 
nature conservation area is affected at 
any given time by noisy pile driving for 
the pile foundation by noise impact that 
causes disturbance.  

- During the sensitive period for harbour 
porpoises from 1 May to 31 August, it is 
necessary to ensure with the requisite 
certainty that no more than 1% of sub-
section I of the “Sylt Outer Reef – Eastern 
German Bight” protected area, with its 
special function as a rearing area, is af-
fected by noise causing disturbance due 
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to noisy pile driving for the pile founda-
tion. 

Defining the protected area for harbour por-
poises means that the standards for the protec-
tion of impulsive noise emissions applicable to 
projects in the “Sylt Outer Reef – Eastern Ger-
man Bight” protected area will also apply in fu-
ture to projects in and around the protected area 
as part of subordinate approval procedures. 

The area reserved for harbour porpoises during 
the summer months includes the “Sylt Outer 
Reef” protected area and its immediate sur-
roundings. Pile driving operations with the poten-
tial to cause disturbance due to noise in the main 
concentration area of harbour porpoises during 
the sensitive season are coordinated in such a 
way that the proportion of the area affected re-
mains below 1% at all times. In addition, in ac-
cordance with the noise prevention concept for 
the Federal Ministry for the Environment,  
Nature Conservation and Nuclear Safety (2013), 
all pile driving activities are coordinated with the 
aim of always keeping sufficient alternative op-
tions free in the protected areas, in equivalent 
habitats and throughout the German EEZ. 

In conclusion, implementation of the plan will 
lead to avoidance and the reduction of cumula-
tive effects. This assessment also applies to the 
cumulative effects of the various applications on 
marine mammals. 

Seabirds and resting birds 

Any effects must be assessed on a species-spe-
cific basis so as to assess the significance of cu-
mulative effects on seabirds and resting birds. In 
particular, species listed in Annex I of the Di-
rective, species in sub-area II of the “Sylt Outer 
Reef – Eastern German Bight” protected area 
and species for which avoidance behaviour to-
wards structures has already been established 
must be considered with regard to cumulative ef-
fects. 

When assessing the cumulative effects of the im-
plementation of offshore wind farms, special at-
tention must be paid to divers, including endan-
gered red-throated and black-throated divers, 
which are sensitive to disturbance. 
GARTHE & HÜPPOP (2004) confirm that divers 
are very sensitive to structures. For considera-
tion of cumulative effects, both adjacent wind 
farms and those located in the same coherent 
functional spatial unit defined by physically and 
biologically significant characteristics for a spe-
cies should be taken into account. Besides the 
structures themselves, impact from shipping (in-
cluding for the operation and maintenance of ca-
bles and platforms) must also be taken into ac-
count. Recent findings from studies confirm the 
deterrent effect of shipping on divers.  
Red-throated and black-throated divers are two 
of the bird species most sensitive to shipping in 
the German North Sea (MENDEL et al. 2019,  
FLIESSBACH et al. 2019, BURGER et al. 2019). 

The main concentration area takes into account 
spring, which is the period of particular im-
portance for the species. On the basis of the data 
available in 2009, when the main concentration 
area was defined, the main concentration area 
was home to around 66% of the German North 
Sea diver population and around 83% of the EEZ 
population in spring, and is therefore of particular 
importance in terms of population biology  
(Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety, 2009) and an 
important functional component of the marine 
environment with regard to seabirds and resting 
birds. The importance of the main concentration 
area for divers in the German North Sea and 
within the EEZ has further increased against the 
background of current stock assessments 
(SCHWEMMER et al. 2019). The definition of the 
main concentration area for divers is based on 
the data – which is considered to be very good – 
and expert analyses that have gained broad sci-
entific acceptance. The area includes all areas 
of very high diver density and most areas of high 
diver density in the German Bight. The definition 
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of the main concentration area of divers in the 
German North Sea EEZ as part of the policy pa-
per of the Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety (2009) 
is an important measure to ensure protection of 
red-throated and black-throated divers, which 
are sensitive to disturbance. The Federal  
Ministry for the Environment, Nature Conserva-
tion and Nuclear Safety decreed that for future 
approval procedures for offshore wind farms, the 
main concentration area should be used as a 
benchmark for the cumulative assessment of 
diver habitat loss. 

The current results from the operational monitor-
ing of offshore wind farms, and also from re-
search projects that partly used investigation 
methods independent of standardised monitor-
ing according to the Standard Investigation Con-
cept (SIC) (e.g. telemetry study within the frame-
work of the DIVER project), unanimously show 
that the avoidance behaviour of divers towards 
offshore wind farms is far more pronounced than 
had been anticipated in the original approval de-
cisions of the wind farm projects (see sec-
tion 3.2.6). 

Interim results from an FTZ study were pre-
sented at the BSH’s Marine Environment Sym-
posium in 2018. The evaluations have since 
been published (GARTHE et al. 2018,  
SCHWEMMER et al. 2019). A cumulative perspec-
tive on the avoidance behaviour of divers in re-
spect of offshore wind farms resulted in a calcu-
lated total habitat loss of 5.5 km and a statisti-
cally significant decrease in abundance up to a 
distance of 10 km, starting from the periphery of 
a wind farm (GARTHE et al. 2018). The statisti-
cally significant decrease in abundance is not to-
tal avoidance, but partial avoidance; with in-
creasing diver densities up to a distance of 10 
km from a wind farm. The calculated total habitat 
loss of 5.5 km is used to quantify the habitat loss 
in analogy to the previous avoidance distance of 
2 km. It is based on the purely statistical assump-
tion that there are no divers within 5.5 km of an 

offshore wind farm. A further cross-project study 
on the occurrence and distribution of divers and 
the effects of offshore wind farm projects on di-
vers in the German North Sea, which was com-
missioned by the Association of German Off-
shore Wind Farm Operators, provided compara-
ble results for all wind farm projects imple-
mented, with a significant avoidance distance of 
10 km and a calculated total habitat loss of ap-
prox. 5 km. The results from GARTHE et al. (2018) 
regarding the avoidance behaviour of divers are 
thus confirmed by an independent study  
(BIOCONSULT SH et al. 2020). 

In summary, the results of the monitoring and re-
search projects show that the avoidance behav-
iour of divers towards offshore wind farms is 
much more pronounced than was assumed pre-
viously. A population calculation for the main 
concentration area within the scope of the FTZ’s 
diver study commissioned by the German Fed-
eral Agency for Nature Conservation and BSH 
showed an increase in the red-throated diver 
population between 2002 and 2012 which has 
remained at a relatively constant high level since 
2012. However, a decrease in the red-throated 
diver population has been observed since 2012 
(observation period to 2017) for the entire Ger-
man North Sea, where the sub-areas are of var-
ying local significance as a habitat for divers 
(SCHWEMMER et al. 2019). The study commis-
sioned by the Association of German Offshore 
Wind Farm Operators yields qualitatively and 
quantitatively comparable population figures and 
trends for the main concentration area and the 
German North Sea. Differences can be at-
tributed to different methods of population calcu-
lation and modified basic data. 

Both studies confirm the overall high and partic-
ular functional importance of the main concen-
tration area as a habitat for divers in the German 
North Sea (SCHWEMMER et al. 2019,  
BIOCONSULT SH et al. 2020). This is particularly 
true given pronounced avoidance behaviour and 
the associated habitat loss. 



Non-technical summary 203 

 

The main concentration area represents a par-
ticularly important component of the marine en-
vironment in terms of seabirds and resting birds, 
in particular divers. The spatial planning defini-
tion of the main concentration area of divers as 
a reserved area, according to which the plan-
ning, construction and operation of energy gen-
eration plants in the main diver concentration 
area should not take place if this leads to signifi-
cant impairment of the diver habitat, specifically 
takes into account the protection of divers in this 
particularly important habitat, especially given 
the avoidance behaviour observed from the op-
erating phase of the OWFs in the North Sea 
EEZ. The designation of areas EN4 and EN5 
within the main concentration area as reserved 
areas for offshore wind energy addresses the as-
sessment of areas N-4 and N-5 for subsequent 
use in SDP 2019 (BSH 2019) at the regional 
planning level. The layout of area EN13 and 
maintenance of a distance of 5.5 km from the 
main concentration area will also avoid further 
spatial impairments, taking into account the cur-
rent state of scientific knowledge. 

The definitions of other applications are located 
outside the main diver concentration area, in ar-
eas of lesser importance for divers, and/or that 
refer to applications where impact is mostly tem-
porary and local (see corresponding sections in 
Chapters 3 and 4). In conclusion, it can be stated 
that given the current state of knowledge, and 
taking into account the provisions and principles 
for the protection of the main concentration area, 
no significant cumulative impact of spatial plan-
ning provisions on divers sensitive to disturb-
ance (in this case red-throated and black-
throated divers) is to be expected. 

For other seabird and resting bird species, it can 
be assumed that the provisions and principles 
relating to divers and the main area of concen-
tration will also have a positive effect. Further-
more, the exclusion of offshore wind energy in 
the protected areas of the EEZ and the designa-

tion of protected areas as priority areas will pro-
tect important habitats and reduce habitat dis-
turbance and collision risks there. Outside the 
nature conservation areas, the occurrence of 
some species is characterised in that they occur 
over a large area within the EEZ without clear 
distribution priorities (see section 2.8.2). Moreo-
ver, the effects of some applications often have 
a local impact and are limited to the duration of 
the use (see corresponding sections in Chapters 
2and 3). Further, some spatial planning regula-
tions, such as those governing shipping, are not 
expected to lead to densification or increased in-
tensity of use, but rather represent a record of 
existing activity levels. 

As a result of the SEA (strategic environmental 
assessment), considerable cumulative effects of 
the spatial planning provisions on protected sea-
birds and resting birds are not to be expected ac-
cording to current knowledge. 

Migratory birds 

Barrier effects and collision risks in important 
food and resting habitats are reduced by defining 
priority and reserved areas for offshore wind en-
ergy in a spatial context and excluding offshore 
wind energy in protected areas. The effects of 
further applications or their definitions are com-
paratively less extensive on a spatial level with 
regard to verticality in airspace. 

According to current knowledge, significant cu-
mulative effects of the spatial planning defini-
tions of all applications taken into account with 
regard to migratory birds can be ruled out with 
the necessary certainty. 

11.3.15 Transboundary effects  

The SEA concludes that as things stand at pre-
sent, the provisions of the ESDP will have no sig-
nificant impact on the areas of adjacent countries 
bordering the German North Sea EEZ. 

Significant transboundary effects can generally 
be ruled out for the following protected assets: 
soil, water, plankton, benthos, biotope types, 
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landscape, cultural heritage and other material 
assets, and humans and human health. 

With regard to fish, the SEA concludes that ac-
cording to the current state of knowledge, no sig-
nificant transboundary effects on fish are to be 
expected as a result of the implementation of the 
ESDP; since the areas for which the ESDP has 
been defined have no prominent function for fish 
fauna, and since the recognisable and predicta-
ble effects are small-scale and temporary in na-
ture. 

According to the current state of knowledge and 
taking into account measures to minimise impact 
and limit damage, significant transboundary ef-
fects can also be ruled out for protected marine 
mammal species. For example, installation of the 
foundations of wind turbines and converter plat-
forms is only permitted in the specific approval 
procedure if effective noise reduction measures 
are applied. 

With regard to seabirds and resting birds, the 
Danish “Sydlige Nordsø” bird sanctuary directly 
adjacent to the German EEZ to the north and 
also home to high numbers of divers must be 
taken into account when considering possible 
significant transboundary effects. Based on cur-
rent knowledge, the spatial development plan is 
not expected to have any significant effects as a 
result of the definitions. 

For migratory birds, wind turbines erected may 
in particular represent a barrier or a collision risk. 
By defining areas for wind energy exclusively 
outside marine protected areas, these effects 
are reduced in important resting areas for some 
migratory bird species. The other applications 
taken into account in the spatial development 
plan have no comparable spatial effects. Based 
on current knowledge, no significant transbound-
ary effects of the provisions of the spatial devel-
opment plan on migratory birds are to be ex-
pected. 

 Examination of species  

protection law  

Whether the plan meets the requirements of  
Article 44(1) nos. 1 and 2 of the Federal Nature 
Conservation Act for specially and strictly pro-
tected animal species will be examined as part 
of the species protection review; examining in 
particular whether the plan violates species con-
servation prohibitions. 

According to Article 44(1) no. 1 of the Federal 
Nature Conservation Act, killing or injuring wild 
animals of specially protected species – that is 
to say, including animals listed in Annex IV to the 
Habitats Directive and Annex I to the Birds  
Directive – is prohibited. The species conserva-
tion review according to Article 44(1) no. 1 of the 
Federal Nature Conservation Act always relates 
to killing and injuring individuals. 

According to Article 44(1) no. 2 of the Federal 
Nature Conservation Act, causing significant dis-
turbance to wild animals of strictly protected spe-
cies during the reproduction, rearing, moulting, 
wintering and migration periods is also prohib-
ited. 

Protected marine mammal species 

The update of the plan includes principles ac-
cording to which the introduction of noise into the 
marine environment should be avoided during 
the construction of turbines in accordance with 
the state of the art in science and technology, 
and overall coordination of the construction of 
turbines located in close proximity to each other 
should be ensured. Noise prevention measures 
are to be applied. On this basis, the BSH may 
operate within the framework of the subordinate 
procedures, the site development plan, the site 
suitability test and, in particular, during the re-
spective individual approval procedures and im-
plementation, to order suitable specifications 
with regard to individual work steps, such as de-
terrent measures and a slow increase in pile driv-
ing energy by means of what are known as “soft 
start” procedures. Deterrent measures and soft 
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start procedures can ensure that no harbour por-
poises or other marine mammals are present 
over an adequate area around the pile driving 
site, but at least over a distance of up to 750 m 
from the construction site. 

The range of measures avoids the species pro-
tection concerns of Article 44(1) no. 1 of the Fed-
eral Nature Conservation Act with sufficient cer-
tainty. 

According to the current state of knowledge, nei-
ther the operation of the turbines nor the laying 
and operation of the wind farm’s internal cabling 
will have any significant negative impact on ma-
rine mammals that meet the killing and injury cri-
teria pursuant to Article 44(1) no. 1 of the Federal 
Nature Conservation Act. 

The temporary pile driving work is not expected 
to cause any significant disturbance to harbour 
porpoises within the meaning of Article 44(1) 
no. 2 of the Federal Nature Conservation Act. 

According to the current state of knowledge, it 
cannot be assumed that disturbances that may 
occur due to noisy construction measures would 
worsen the conservation status of the local pop-
ulation, provided that avoidance and reduction 
measures are implemented. A local population 
comprises those (sub-)habitats and activity ar-
eas of individuals of a species which are suffi-
ciently spatially and functionally interrelated so 
as to meet the habitat requirements of the spe-
cies. Deterioration of the conservation status is 
to be assumed in particular if the chance of sur-
vival, breeding success or reproductive capacity 
is reduced, whereby this has to be examined and 
assessed on the basis of each individual species 
(see the explanatory memorandum to the  
Federal Nature Conservation Act Amendment 
2007, BT-Drs. 11). 

Negative impact of pile driving on harbour por-
poises is not to be expected due to effective 
noise prevention management, in particular by 
applying suitable noise prevention systems in 
accordance with the principles and objectives in 

the update of the plan and subsequent arrange-
ments in the individual approval procedure of the 
BSH, and taking into account the requirements 
of the noise prevention concept of the Federal 
Ministry for the Environment, Nature Conserva-
tion and Nuclear Safety (2013). 

The decisions of the BSH will include concretis-
ing orders that ensure effective noise prevention 
management by appropriate means. 

• Preparation of a noise forecast, taking into 
consideration the characteristics specific to 
the site and turbines (basic design) before 
construction begins, 

• Selection of the construction method produc-
ing the lowest noise level according to the 
state of the art and the existing conditions, 

• Preparation of a specific noise prevention 
concept, adapted to the selected foundation 
structures and construction processes, for 
implementation of pile driving, in principle 
two years before the start of construction, 
and in any case before the conclusion of con-
tracts concerning components affected by 
noise, 

• Use of noise-reducing accompanying 
measures, individually or in combination, 
noise-reducing systems remote from the 
piles (bubble curtain system) and, if neces-
sary, noise-reducing systems close to the 
piles in accordance with the state of the art in 
science and technology, 

• Consideration of hammer characteristics and 
the options for controlling the pile driving pro-
cess in the noise prevention concept, 

• Concept for scaring animals away from the 
hazard area (within a radius of at least 750 m 
around the pile driving site), 

• Concept for verifying the effectiveness of the 
deterrent and noise-reducing measures, 

• State of the art turbine design so as to reduce 
operational noise. 
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To avoid cumulative effects due to parallel pile 
driving on different projects, temporal coordina-
tion of pile driving is ordered within the frame-
work of subordinate planning approval proce-
dures and implementation in accordance with 
the specifications of the noise prevention con-
cept of the Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety (2013). 
The noise prevention concept of the Federal 
Ministry for the Environment, Nature Conserva-
tion and Nuclear Safety (2013) maintains an 
area approach, with the objective of always en-
suring that sufficiently high-quality alternative 
habitats are available for the harbour porpoise 
population in the German North Sea EEZ, free of 
noise inputs inducing disturbance. 

In conclusion, applying the above-mentioned 
stringent noise prevention and noise-reducing 
measures in accordance with the principles and 
objectives of the plan and the orders in the plan-
ning approval decisions, taking into account the 
noise prevention concept of the Federal Ministry 
for the Environment, Nature Conservation and 
Nuclear Safety (2013) and compliance with the 
limit value of 160 dB SEL5 at a distance of 750 m, 
no significant disturbances within the meaning of 
Section 44(1) no. 2 of the Federal Nature Con-
servation Act are to be expected. 

According to the current state of knowledge, the 
operation of offshore wind turbines cannot be as-
sumed to constitute a disturbance pursuant to 
Article 44(1) no. 2 of the Federal Nature Conser-
vation Act. 

Spatial planning or the specifications of the plan, 
including the principles and objectives, is one of 
the key instruments for reducing or even pre-
venting cumulative effects on the harbour por-
poise population by rectifying spatial conflicts 
between applications and defining priority and 
reserved areas for nature conservation. 

The designation of priority areas for wind energy 
exclusively outside native conservation areas 
aims to ensure protection of harbour porpoises 

in the German EEZ. In addition, regional plan-
ning paves the way for subordinate planning lev-
els and procedures. Finally, the principles of the 
plan form the backbone for the specifications in 
the subordinate procedures and for the arrange-
ments for protection of harbour porpoises within 
the framework of individual approval procedures. 

In addition, the 2013 noise prevention concept 
for the Federal Ministry for the Environment, Na-
ture Conservation and Nuclear Safety for the 
North Sea includes a number of requirements, 
through the habitat approach pursued, which en-
sure effective prevention and reduction of cumu-
lative effects on the local harbour porpoise pop-
ulation in the German EEZ and the populations 
in the nature conservation areas due to impact 
noise. This plan has designated the main con-
centration area of harbour porpoises in the Ger-
man North Sea EEZ that was identified, during 
the preparation of the noise prevention concept 
for the Federal Ministry for the Environment, Na-
ture Conservation and Nuclear Safety (2013), as 
the protected area for harbour porpoises during 
the sensitive period from 1 May to 31 August. 
The special requirements of the noise prevention 
concept for the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety 
are arranged in the nature conservation areas 
and the protected area as part of the subordinate 
procedures or individual approval procedures for 
applications. 

In conclusion, with regard to harbour porpoises, 
it is necessary to state that the implementation 
of the plan does not meet the concerns laid down 
in Article 44(1) nos. 1 and 2 of the Federal Na-
ture Conservation Act with regard to cumulative 
effects. 

Cumulative consideration  

Cumulative effects of offshore wind energy gen-
eration on harbour porpoises were presented in 
section 4.10.3and avoidance and mitigation 
measures were described. However, harbour 
porpoises are exposed to the effects of various 
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anthropogenic applications and natural and cli-
mate-related changes. Differentiation or even 
weighting of the proportion of the effects on the 
state of the population due to a single application 
is hardly possible from a scientific standpoint. 
The designation of priority areas for wind energy 
exclusively outside nature conservation areas is 
a means of ensuring the protection of harbour 
porpoises in the German EEZ. In addition, re-
gional planning paves the way for subordinate 
planning levels and procedures. Finally, the prin-
ciples of the plan form the backbone for the 
specifications in the subordinate procedures and 
for the arrangements for protection of harbour 
porpoises within the framework of individual ap-
proval procedures. 

Spatial planning or the specifications of the plan, 
including the principles and objectives, is one of 
the key instruments for reducing or even pre-
venting cumulative effects on the harbour por-
poise population by rectifying spatial conflicts 
between applications and defining priority and 
reserved areas for nature conservation. 

The designation of priority areas for wind energy 
exclusively outside native conservation areas 
aims to ensure protection of harbour porpoises 
in the German EEZ. In addition, regional plan-
ning paves the way for subordinate planning lev-
els and procedures. Finally, the principles of the 
plan form the backbone for the specifications in 
the subordinate procedures and for the arrange-
ments for protection of harbour porpoises within 
the framework of individual approval procedures. 

In addition, the 2013 noise prevention concept 
for the Federal Ministry for the Environment, Na-
ture Conservation and Nuclear Safety for the 
North Sea includes a number of requirements, 
through the habitat approach pursued, which en-
sure effective prevention and reduction of cumu-
lative effects on the local harbour porpoise pop-
ulation in the German EEZ and the populations 
in the nature conservation areas due to impact 
noise. This plan has designated the main con-

centration area of harbour porpoises in the Ger-
man North Sea EEZ that was identified, during 
the preparation of the noise prevention concept 
for the Federal Ministry for the Environment, Na-
ture Conservation and Nuclear Safety (2013), as 
the protected area for harbour porpoises during 
the sensitive period from 1 May to 31 August. 
The special requirements of the noise prevention 
concept for the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety 
are arranged in the nature conservation areas 
and the protected area as part of the subordinate 
procedures or individual approval procedures for 
applications. 

In conclusion, with regard to harbour porpoises, 
it is necessary to state that the implementation 
of the plan does not meet the concerns laid down 
in Article 44(1) nos. 1 and 2 of the Federal Na-
ture Conservation Act with regard to cumulative 
effects. 

Protected seabird species 

Article 44(1) no. 1 of the Federal Nature Conser-
vation Act in conjunction with Article 5 of the 
Birds Directive prohibits the hunting, capture, in-
juring or killing of wild animals of specially pro-
tected species. Specially protected species in-
clude the species listed in Annex I of the Birds 
Directive, species whose habitats and habitats 
are protected in nature conservation areas and 
in the area reserved for divers, as well as char-
acteristic species of the areas to which the plan 
relates. Accordingly, injuring or killing resting 
birds as a result of collisions with wind turbines 
must be ruled out in principle. The risk of collision 
depends on the behaviour of the individual ani-
mals and is related directly to the species con-
cerned and the environmental conditions to be 
encountered. For example, collision by divers is 
not to be expected due to their pronounced 
avoidance behaviour towards vertical obstacles. 

However, the measures ordered, such as mini-
misation of light emissions, ensure that collision 
with offshore wind turbines is avoided as far as 
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possible, or at least that this risk is minimised. In 
addition, monitoring is carried out during the op-
erating phase so as to facilitate an improved na-
ture conservation assessment of the actual risk 
of bird strikes at the turbines. Moreover, the right 
to arrange further measures is expressly re-
served on regular occasions. Against this back-
ground, the BSH is of the opinion that no signifi-
cant increase in the risk of death of or injury to 
migratory birds is to be expected. 

It cannot therefore be assumed that the prohibi-
tion of injury and killing pursuant to Article 44(1) 
no. 1 of the Federal Nature Conservation Act has 
been implemented. 

As a result, the assessment within the framework 
of the SEA for SDP 2019 / draft SDP 2020 has 
shown that divers are highly sensitive in terms of 
population biology, that the main concentration 
area is of great importance for the conservation 
of the local population, and that the adverse ef-
fects caused by avoidance behaviour are inten-
sive and permanent. 

To prevent deterioration of the conservation sta-
tus of the local population due to the cumulative 
effects of wind farms, it is necessary to ensure 
that new wind farm projects are not implemented 
in the main concentration area currently availa-
ble to divers, outside the impact zones of wind 
farms implemented already. 

For the detailed assessment, reference is made 
to the species protection law assessment of SDP 
2019/draft SDP 2020. 

The BSH concludes that significant disturbance 
within the meaning of Article 44(1) no. 2 of the 
Federal Nature Conservation Act as a result of 
the implementation of the plan can be ruled out 
with the necessary certainty if efforts are made 
to ensure that no additional habitat loss will occur 
in the main concentration area. 

Cumulative effects  

Seabirds are exposed to the effects of various 
anthropogenic applications and natural and cli-
mate-related changes. Differentiation or even 
weighting of the proportion of the effects on the 
state of the respective population of a species 
due to a single application is hardly possible from 
a scientific standpoint. 

The BSH has been working since 2009 to carry 
out qualitative assessment of cumulative effects 
on divers within the framework of approval pro-
cedures for offshore wind farms, taking into ac-
count the main concentration area in accordance 
with the policy paper of the Federal Ministry for 
the Environment, Nature Conservation and Nu-
clear Safety (2009). A cumulative perspective on 
the avoidance behaviour of divers in respect of 
offshore wind farms in studies commissioned by 
BSH and the German Federal Agency for Nature 
Conservation revealed a calculated total habitat 
loss of 5.5 km and a statistically significant de-
crease in abundance up to a distance of 10 km, 
starting from the periphery of a wind farm 
(GARTHE et al. 2018). The statistically significant 
decrease in abundance is not total avoidance, 
but partial avoidance; with increasing diver den-
sities up to a distance of 10 km from a wind farm. 

Spatial planning or the specifications of the plan, 
including the principles and objectives, is one of 
the key instruments for reducing or even pre-
venting cumulative effects on the diver popula-
tion by rectifying spatial conflicts between appli-
cations and defining priority and reserved areas 
for nature conservation. 

Planning of wind power generation outside pro-
tected areas is a fundamental measure to ensure 
the protection of seabird species in the German 
EEZ. In addition, regional planning paves the 
way for further measures such as preparation of 
the site development plan and the preliminary in-
vestigation and assessment of the suitability of 
sites for offshore wind energy. Finally, the princi-
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ples of the plan form the backbone for the spec-
ifications in the subordinate procedures and for 
the arrangements for the protection of harbour 
porpoises within the framework of individual ap-
proval procedures. 

The policy paper of the Federal Ministry for the 
Environment, Nature Conservation and Nuclear 
Safety (2009) on the protection of divers pro-
vides the basis for assessment of the cumulative 
effects of wind energy generation. The designa-
tion of the identified main concentration area as 
a reserved area for the protection of divers rep-
resents the most important avoidance and miti-
gation measure so as to rule out cumulative ef-
fects at population level. The reserved area rep-
resents a protected area for the strictly protected 
and also the characteristic seabird species of the 
German EEZ in the North Sea in addition to the 
three nature reserves due to its special location 
in the area of the frontal system to the west of 
the North Frisian Islands, with its very high 
productivity and the resulting rich food supply. 

In conclusion, with regard to seabirds and resting 
birds, it can be stated that the continuation of the 
plan does not meet the concerns laid down in  
Article 44(1) nos. 1 and 2 of the Federal Nature 
Conservation Act with regard to cumulative ef-
fects. 

Bats 

Migratory movements of bats across the North 
Sea are still poorly documented and largely un-
explored. There is a lack of specific information 
on migratory species, migration corridors, migra-
tion heights and migration concentrations. Previ-
ous findings merely confirm that bats, in particu-
lar long-distance migratory species, fly over the 
North Sea. 

According to expert knowledge, the risk of iso-
lated collisions with wind turbines cannot be 
ruled out. 

However, it can be expected that any adverse 
effects of wind turbines on bats will be avoided 

by the same prevention and mitigation measures 
that are in place to protect bird migration. 

According to the current plans, neither killing and 
injury pursuant to Article 44(1) no. 1 of the Fed-
eral Nature Conservation Act nor the species 
protection concerns regarding significant dis-
turbance pursuant to Article 44(1) no. 2 of the 
Federal Nature Conservation Act is expected to 
be implemented. 

 Impact assessment  

Insofar as a site of Community importance or a 
European bird sanctuary may be significantly im-
paired in its elements relevant to the conserva-
tion objectives or the purpose of protection, the 
provisions of Article 7(6) in conjunction with  
Article (7) of the Federal Regional Planning Act, 
the provisions of the Federal Nature Conserva-
tion Act on the permissibility and implementation 
of such interventions, including obtaining the 
opinion of the European Commission, must be 
applied when amending and supplementing re-
gional development plans. 

The impact assessment carried out here gener-
ally takes place at a higher level of regional plan-
ning and defines a framework for subordinate 
planning levels, where applicable. Therefore, it 
does not replace assessment at specific project 
level, carried out within the framework of ap-
proval procedures with knowledge of the specific 
project parameters. To this extent, further avoid-
ance and mitigation measures are to be ex-
pected if they are deemed necessary by the im-
pact assessment within the framework of ap-
proval procedures so as to exclude any impair-
ment of the conservation objectives of Natura 
2000 sites or the protection purposes of the pro-
tected areas by the use inside or outside a na-
ture conservation area. At the same time, it is 
necessary to take into account the fact that for 
some applications, in particular wind energy, the 
ESDP traces projects that are already running 
and the specifications of the SDP sectoral plan 



210 Non-technical summary 

 

for which impact assessments have already 
been carried out. 

Before being designated as marine areas pursu-
ant to Article 20(2) 57 of the Federal Nature Con-
servation Act under European law, the nature 
conservation areas in the EEZ had been in-
cluded as FFH sites in the first updated list of 
sites of Community importance in the Atlantic bi-
ogeographical region pursuant to Article 4(2) of 
the Habitats Directive (Official Journal of the EU, 
15 January 2008, L 12/1), so an FFH impact as-
sessment had already been performed as part of 
the Federal Offshore Sectoral Plan for the Ger-
man North Sea EEZ (BSH 2017). Most recently, 
an impact assessment pursuant to Article 34 
para(1) in conjunction with Article 36 of the Fed-
eral Nature Conservation Act was carried out as 
part of the SEA for the site development plan 
(BSH, 2019). 

The German EEZ of the North Sea contains the 
nature conservation areas “Sylt Outer Reef – 
Eastern German Bight” (Regulation on the es-
tablishment of the nature conservation area “Sylt 
Outer Reef – Eastern German Bight” of 22 Sep-
tember 2017), “Borkum Reef Ground” (Regula-
tion on the establishment of the nature conser-
vation area “Borkum Reef Ground” of 22 Sep-
tember 2017) and “Dogger Bank” (Regulation on 
the establishment of the nature conservation 
area “Dogger Bank” of 22 September 2017). 

The total area covered by the three nature con-
servation areas in the German North Sea EEZ is 
7,920 km2, of which 625 km2 is covered by the 
“Borkum Reef Ground” nature conservation 
area, 5,603 km2 by the “Sylt Outer Reef – East-
ern German Bight” nature conservation area and 
1,692 km2 by the “Dogger Bank” nature conser-
vation area. 

Within the framework of the impact assessment, 
the habitat types “Reef” (EU code 1170) and 
“Sandbank” (EU code 1110) according to Annex 
I of the Habitats Directive with their characteristic 
and endangered biocoenoses and species, as 

well as protected species, specifically fish (lam-
prey, twaite shad), marine mammals according 
to Annex II of the Habitats Directive (harbour por-
poise, grey seal and common seal), and pro-
tected bird species listed in Annex I of the Birds 
Directive (in particular red-throated diver, black-
throated diver, little gull, sandwich tern, common 
tern and Arctic tern) and regularly occurring mi-
gratory bird species (in particular common gull 
and lesser black-backed gull, fulmar, gannet, kit-
tiwake, guillemot and razorbill). 

The impact assessment also takes into account 
the remote effects of the provisions adopted 
within the EEZ on the protected areas in the ad-
jacent 12-mile zone and the adjacent waters of 
neighbouring countries. 

Construction, installation and operational effects 
on the FFH habitat types “Reef” and “Sandbank” 
with their characteristic and endangered biocoe-
noses and species can be excluded due to the 
exclusion by technical legislation of areas and 
sites for wind energy in the SDP in nature con-
servation areas. The areas lie far beyond the drift 
distances discussed in the specialist literature, 
so no release of turbidity, nutrients and pollu-
tants is to be expected which could impair the 
nature conservation and FFH areas in their com-
ponents relevant to the conservation objectives 
or the protection purpose. 

Whether or not the specifications will lead to im-
pairments of habitat types must be assessed 
prognostically, taking into account project-spe-
cific effects. 

For the sections of the LN1 and LN14 pipeline 
corridors located in the area of the habitat type 
“Sandbanks which are slightly covered by sea 
water all the time” (EU code 1110), it is neces-
sary to ensure that the guide values for the rela-
tive and absolute loss of area according to Lam-
brecht & Trautner (2007) and Bernotat (2013) 
are not exceeded. 
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The assessment of the compatibility of the plan 
with regard to the strictly protected harbour por-
poise species has shown that according to the 
current state of knowledge, significant impair-
ment of the conservation objectives of the nature 
conservation areas can be ruled out with the 
necessary certainty by implementing the noise 
prevention measures as ordered. 

The ESDP also provides for the establishment of 
a protected area for harbour porpoises in the 
German North Sea EEZ. The protected area rep-
resents the main concentration area of harbour 
porpoises in the sensitive period from 1 May to 
31 August, which was identified during the prep-
aration of the noise prevention concept for the 
Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (2013). The 
seasonal reserve for harbour porpoises covers 
Area I of the “Sylt Outer Reef – Eastern German 
Bight” nature conservation area and its sur-
roundings. In physical terms, the reserve thus 
generously covers the area of the frontal system 
to the west of the North Frisian islands. Weather 
and currents cause the frontal system to spread 
very dynamically into the protected area, ensur-
ing increased productivity and a rich food supply 
for top predators such as harbour porpoises and 
many seabird species. By defining the seasonal 
reserve, the spatial development plan adopts a 
preventive approach to safeguarding the food-
rich alternative habitat for porpoises outside 
Area I of the protected area. 

Various measures have already been estab-
lished pursuant to the SDP in order to protect di-
vers. Besides the preventive measure imple-
mented by the Federal Ministry for the Environ-
ment, Nature Conservation and Nuclear Safety 
(2009), restricting offshore wind energy within 
the main concentration area for divers, exclusion 
of the “Butendiek” offshore wind farm for possi-
ble subsequent use is another important mitiga-
tion measure. Finally, the requirement to exam-
ine the possible subsequent use of areas EN4 

and EN5 within the framework of the site devel-
opment plan constituted a further monitoring 
measure. 

In addition, the update of the SDP provides for 
establishment of a reserved area for divers in the 
German North Sea EEZ. The reserved area is 
the main concentration area for divers in the Ger-
man EEZ in spring which was identified during 
the preparation of the policy paper for the Fed-
eral Ministry for the Environment, Nature Con-
servation and Nuclear Safety (2009). The pro-
tected area covers Area II of the nature conser-
vation area “Sylt Outer Reef – Eastern German 
Bight” and its surroundings. In physical terms, 
the reserve thus generously covers the area of 
the frontal system to the west of the North Frisian 
islands. Weather and currents cause the frontal 
system to spread very dynamically into the pro-
tected area, ensuring increased productivity and 
a rich food supply for top predators such as di-
vers and many other seabird species. By desig-
nating the reserve, the spatial development plan 
adopts a preventive approach to safeguarding 
the divers’ food-rich avoidance habitat outside 
area II of the nature conservation area. 

Taking into account the above-mentioned 
measures ensuring the protection of divers both 
inside and outside the nature conservation area 
“Sylt Outer Reef – Eastern German Bight”, sig-
nificant impairment of the conservation objec-
tives can be ruled out with the necessary cer-
tainty. 

 Measures to prevent, reduce  
and offset significant negative 
impact of the site development 
plan on the marine environment  

Pursuant to no. 2 c) of Annex 1 to Article 8(1) of 
the Federal Regional Planning Act, the environ-
mental report contains a description of the 
measures planned to prevent, reduce and – as 
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far as possible – compensate for significant ad-
verse environmental impact resulting from imple-
mentation of the plan. 

Essentially, the SDP takes the interests of the 
marine environment into account more effec-
tively. The provisions of the SDP prevent nega-
tive impact on the marine environment. This is 
due in particular to the fact that it is not apparent 
that the applications would not take place or 
would take place to a lesser extent if the plan 
were not implemented. The need to expand off-
shore wind energy and the corresponding con-
necting pipelines, for example, does neverthe-
less exist, and the corresponding infrastructure 
would have to be created even without the SDP 
(see section 3.2). If the plan is not implemented, 
however, the applications would develop without 
the space-saving and resource-conserving 
steering and coordination effect of the SDP. 

Moreover, the provisions of the SDP are subject 
to a continuous optimisation process as the find-
ings identified continuously over the course of 
the SEA and the consultation process are taken 
into account in the preparation of the plan. 

While individual avoidance, mitigation and com-
pensation measures can be initiated at the plan-
ning level, others take effect only during the spe-
cific implementation phase and are regulated 
there in the individual approval procedure on a 
project and site-specific basis. 

With regard to planning-related avoidance and 
mitigation measures, the ESDP makes spatial 
and written specifications which, in accordance 
with the environmental protection objectives set 
out in section 1.4serve to avoid or reduce signif-
icant negative impact of ESDP implementation 
on the marine environment. This concerns fac-
tors such as spatial definitions of priority areas 
for nature conservation and other ecologically 
valuable areas, exclusion of applications in pri-
ority areas for nature conservation that are not 
compatible with nature conservation, the princi-
ple of noise reduction in the construction of wind 

farms, the principle of avoiding heating of sedi-
ment by live cables as far as possible, and the 
principle of taking into account best environmen-
tal practice in accordance with the OSPAR Con-
vention and the current state of science and 
technology in the case of economic and scientific 
applications. 

The following principles ensure minimal land us-
age: 

• Economic applications should save as 
much space as possible. 

• Fixed installations must be dismantled 
when they are no longer used. 

• When laying cables, the aim should be 
to achieve the greatest possible bun-
dling in the sense of parallel routing. 
Moreover, the route should run parallel 
to existing structures and buildings 
wherever possible. 

Besides the above-mentioned measures at plan 
level, there are measures for certain specifica-
tions or associated applications such as offshore 
wind energy, pipelines and sand and gravel ex-
traction so as to avoid and reduce insignificant 
and significant negative effects in the concrete 
implementation of the ESDP. These reduction 
and avoidance measures are specified and or-
dered by the relevant competent regulatory au-
thority at project level for the planning, construc-
tion and operation phases. 

 Alternative assessment  

Pursuant to Article 5(1) No. 1 of the SEA Di-
rective in conjunction with the criteria in Annex I 
of the SEA Directive and Article 40(2) no. 8 of the 
Environmental Impact Assessment Act, the en-
vironmental report contains a brief description of 
the reasons for selection of the reasonable alter-
natives examined while preparing the draft of the 
spatial development plan. The conceptual/stra-
tegic design and spatial alternatives play a major 
role at plan level. 
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In principle, it should be noted that preliminary 
assessment of possible and conceivable plan-
ning options is already inherent in all definitions 
in the form of regional planning objectives and 
principles. As can be seen from the justification 
of the individual objectives and principles, in par-
ticular those relating to the environment, the def-
inition in question is already based on consider-
ation of possible affected public interests and le-
gal positions, so “preliminary assessment” of 
possible planning options or alternatives has al-
ready taken place. 

Besides the zero option, the environmental as-
sessment examines in particular spatial planning 
possibilities or alternatives insofar as they are 
relevant to the individual applications. 

The basis for the planning solutions to be as-
sessed and the assessment of alternatives are 
provided by the mission statement and planning 
guidelines (ESDP, Chapter 1). While three over-
all alternative plans were assessed initially while 
preparing the planning concept on the basis of 
selected environmental aspects, in particular in-
dividual area definitions, further (sub-)spatial al-
ternatives or different regional planning areas 
(such as priority areas, reserved areas) were 
considered and evaluated from an environmen-
tal perspective for the preparation of the first 
draft plan. The definition of areas for wind energy 
in the outer EEZ is subject to detailed environ-
mental assessment at subordinate planning lev-
els. 

The zero option is not deemed to be a reasona-
ble alternative for updating the spatial develop-
ment plan as requirements and spatial demands 
have changed considerably since the 2009 SDP 
came into force, and the need for more far-
reaching specifications – particularly for nature 
conservation – has become clear. With more 
comprehensive, higher-level and forward-look-
ing planning and coordination, taking into ac-
count a large number of spatial requirements, 
the draft plan is likely to lead to comparatively 

lower land use overall and thus to less environ-
mental impact (see Chapter 2). 

The planning solution to be preferred from an en-
vironmental point of view was not always in-
cluded in the draft plan. Rather, the overall con-
text of the plan was to be considered, and when 
choosing plan solutions, besides taking into ac-
count nature conservation concerns and avoid-
ing or reducing possible adverse environmental 
impact, the aim was to achieve the greatest pos-
sible balance with other economic, scientific and 
safety concerns. The crucial factor is that at the 
level of this SEA, no significant impact on the 
marine environment is to be expected for the 
provisions made in the spatial development plan 
according to the current state of knowledge. 

 Measures planned for  
monitoring the environmental 
impact of implementing  
the spatial development plan  

Pursuant to no. 3 b) Annex 1 to Article 8(1) of the 
Federal Regional Planning Act, the environmen-
tal report also contains a description of the 
planned monitoring measures. Monitoring is in 
particular necessary so as to identify unforeseen 
significant effects at an early stage and make ap-
propriate remedial action possible. 

Monitoring also serves to verify gaps in 
knowledge or forecasts with uncertainties as 
presented in the environmental report. Pursuant 
to Article 45(4) of the Environmental Impact As-
sessment Act, the results of monitoring are to be 
taken into account when updating the SDP. 

The actual monitoring of potential effects on the 
marine environment can only commence once 
the applications regulated pursuant to the plan 
are realised. This is why project-related monitor-
ing of the effects of offshore wind farms, pipe-
lines and the extraction of raw materials is of par-
ticular importance. The main objective of moni-
toring is to bring together and evaluate the find-
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ings from the various monitoring results at pro-
ject level. Moreover, existing national and inter-
national monitoring programmes have to be 
taken into account, also for avoidance of dupli-
cation of work. 

The potential environmental impact of areas for 
wind energy has to be investigated at subordi-
nate project level in accordance with the stand-
ard “Untersuchung von Auswirkungen von Off-
shore-Windenergieanlagen (StUK4)” [Investiga-
tion of effects of offshore wind farms (StUK4)] 
and in coordination with the BSH. 

Reference is made to the detailed explanations 
in the environmental report on SDP 2019/draft 
SDP 2020 with regard to specific measures for 
monitoring the potential effects of wind energy 
use, including the effects from power cables. 

For the approval of areas for sand and gravel ex-
traction, for example, before the next main oper-
ating plan approval, suitable monitoring is re-
quired to demonstrate that the maximum permit-
ted extraction depth is not exceeded, the original 
substrate is preserved and sufficient areas that 
have not been extracted remain to ensure that 
there is potential for recolonisation. 

For pipelines, monitoring measures during the 
construction phase include documentation of tur-
bidity plumes, measurements of underwater 
noise and keeping records relating to marine 
mammals, seabirds and resting birds. The main 
monitoring measures during the pipeline operat-
ing phase include annual documentation of the 
positional stability of the pipeline and the depth 
of cover, as well as annual documentation of ep-
ifauna on the overlying pipeline for a period of 
five years after commissioning. 

The BSH is implementing a whole series of pro-
jects as part of the accompanying research into 
the possible effects of offshore wind turbines on 
the marine environment. These include the  
ANKER project “Approaches to cost reduction in 
the collection of monitoring data for offshore 
wind farms”, the R&D study BeMo “Evaluation 

approaches for underwater noise monitoring in 
connection with offshore approval procedures, 
regional planning and the Marine Strategy 
Framework Directive” and various sub-projects 
within the R&D network NavES “Eco-friendly de-
velopments at sea”. The results of the BSH’s cur-
rent projects will be incorporated directly into the 
further development of standards and norms 
such as StUK5. 

The pooling of information creates an increas-
ingly robust basis for impact forecasting. The re-
search projects serve to provide continuous fur-
ther development of a consistent, quality-as-
sured foundation for information on the marine 
environment for the assessment of the possible 
effects of offshore installations, and form an im-
portant basis for updating the SDP. 

  Overall plan evaluation  

In summary, with regard to the provisions of the 
spatial development plan, the aim is to minimise 
the effects on the marine environment as far as 
possible through orderly, coordinated overall 
planning. Ensuring that the nature conservation 
areas defined by regulation as priority nature 
conservation areas serves to safeguard the pro-
tective purposes and secure open spaces. The 
areas reserved for pipelines run mainly outside 
ecologically significant areas. Significant effects 
can be avoided if avoidance and mitigation 
measures are adhered to strictly, particularly by 
implementing the provisions for offshore wind 
energy and pipelines.  

On the basis of the above descriptions and as-
sessments, as well as the species and area pro-
tection law assessment, the Strategic Environ-
mental Assessment concludes – also with re-
gard to possible interactions – that no significant 
effects on the marine environment within the 
area under investigation are to be expected from 
the planned specifications according to the cur-
rent state of knowledge and at the comparatively 
abstract level of regional planning.  
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Most of the environmental effects of the individ-
ual applications for which specifications are de-
fined would also occur – on the basis of the same 
medium-term timescale – if the plan were not im-
plemented, as it is not apparent that the applica-
tions would not take place, or would take place 
to a significantly lesser extent if the plan were not 
implemented. From this standpoint, the provi-
sions of the plan essentially appear to be “neu-
tral” in terms of their environmental impact. Alt-
hough it is possible in principle that some of the 
provisions of the plan in the vicinity of this spe-
cific area may well have negative environmental 
impact due to the concentration/bundling of indi-
vidual applications in certain areas/regions, 

overall balance of the environmental effects 
would tend to be considered positive due to the 
bundling effects, as pressure on the remaining 
areas/regions will be relieved and hazards to the 
marine environment (e.g. the risk of collision) will 
be reduced. 

No detailed data or findings are available for in-
dividual protected assets for certain specifica-
tions in the area north of shipping route SN10. 
For this reason, the SEA forecasts for these 
specifications require more detailed assessment 
in the context of subordinate planning stages. 

  



216 Non-technical summary 

 

12 References  

Altvater, S. (2019). EBA in MSP - a SEA inclusive handbook. Projektbericht Pan Baltic Scope. 
Retrieved from http://www.panbalticscope.eu/wp-
content/uploads/2019/12/EBAinMSP_FINAL-1.pdf 

BALLIN, T. (2017). Rising waters and processes of diversification and unification in material culture: 
the flooding of Doggerland and its effect on north-west European prehistoric populations 
between ca. 13 000 and 1500 cal BC.  

Bell, C. (2015). Nephrops norvegicus. The IUCN Red List of Threatened Species 2015: 
e.T169967A85697412.  

BfN. (2017). Marine protected areas in the German North Sea Exclusive Economic Zone - 
description and status assessment.  

BMU. (2019). Projection report 2019 for Germany according to Regulation (EU) No. 525/2013.  

BMU. (2020). Maritime transport. Retrieved from https://www.bmu.de/themen/luft-laerm-
verkehr/verkehr/seeverkehr/ 

BMUB. (2016). MSRL programme of measures for marine protection of the German North and Baltic 
Seas. Bonn. 

Borrmann, R., Rehfeldt, D. K., Wallasch, A.-K., & Lüers, S. (2018). Approaches and standards for 
the determination of the capacity density of offshore wind farms. in Veröffentlichung. 

BSH. (2020). Concept for updating the spatial development plans for the German Exclusive 
Economic Zone in the North and Baltic Seas.  

Danish Energy Agency. (2017). Master data register for wind turbines at end of December 2017. 
Retrieved from https://ens.dk/en/our-services/statistics-data-key-figures-and-energy-
maps/overview-energy-sector 

Ehlers, P. (2016). Comment on § 1 . In P. Ehlers, Kommentar zum Seeaufgabengesetz (p. § 1). 
Baden-Baden: Nomos. 

ENTSO-E AISBL. (2018). European Power System 2040, Completing the map, The Ten-Year 
Network Development Plan 2018 System Needs Analysis. Brüssel. 

ECJ, Commission v United Kingdom, C-6/04 (ECJ October 20, 2005). 

Frazão Santos, C. A. (2020). Integrating climate change in ocean planning. Nat Sustain 3, pp. 505-
516. doi:https://doi.org/10.1038/s41893-020-0513-x 

HELCOM/VASAB. (2016). Guideline for the implementation of ecosystem-based approach in 
Maritime Spatial Planning (MSP) in the Baltic Sea area.  

Hirth, L., & Müller, S. (2016). System-friendly wind power - How ad-vanced wind turbine design can 
increase the economic value of electricity generated through wind power. Energy Economics 
56. 



Non-technical summary 217 

 

IPCC. (2019). Summary for Policymakers. IPCC Special Report on the Ocean and Cryosphere in a 
Changing Climate. Retrieved from https://www.ipcc.ch/srocc/download-report 

Knorr, K., Horst, D., Bofinger, S., & Hochloff, P. (2017). Energy-economic significance of offshore 
wind energy for the energy turnaround. Varel: Fraunhofer Institute for Wind Energy and 
Energy System Technology. 

Landman/Rohmer. (2018). Environmental Law Volume I - Commentary on the UVPG. Munich: C.H. 
Beck. 

Landmann/Rohmer Umweltrecht Volume I - Commentary on the BNatSchG, § 4 (2018). Munich: 
C.H. Beck. 

Platis, A., Siedersleben, S. K., Bange, J., Lampert, A., Bärfuss, K., Hankers, R., . . . Emeis, S. (2018, 
Februar 01). First in situ evidence of wakes in the far field behind offshore wind farms. Nature 
Scientific Reports. 

S. Balla, K. W.-J. (2009, April). Guide to Strategic Environmental Assessment (SEA). Texte 08/09. 
Dessau-Roßlau, Saxony-Anhalt, Germany: Federal Environment Agency. 

Pity N, H.-K. S.-D. (in preparation). Climate change and climate impact assessment for the federal 
transport system in the coastal zone - Final report of the focus topic Coastal focus areas (SP-
108) in topic area 1 of the BMVI expert network. doi:10.5675/ExpNSN2020.2020.09 

Schmälter, A. (2017). Commentary on the Offshore Installations Ordinance. In Danner/Theobald, 
Energy Law (p. § 7 SeeAnlV). Munich: C.H.Beck. 

UBA. (2019). Emission balance of renewable energy sources, determination of avoided emissions 
in 2018. Climate Change 37/2019.  

UBA. (in preparation). Climate Impact and Vulnerability Analysis 2021 (KWVA 2021), report chapter 
for the field of action coastal and marine protection.  

Wolf, R. (2004). Legal problems in connecting offshore wind farms in the EEZ to the grid. ZUR, 65-
74. 

 

 

Abt K (2004) Seal counts in the Wadden Sea of Schleswig-Holstein. Report to the State Office for 
the Schleswig-Holstein Wadden Sea National Park. State Office for the Schleswig-Holstein 
Wadden Sea National Park. Toenning, Germany. 34 pages. 

Abt KF, Hoyer N, Koch L & Adelung D (2002) The dynamics of grey seals (Halichoerus grypus) off 
Amrum in the south-eastern North Sea - evidence of an open population. Journal of Sea 
Research 47: 55-67. 

Abt KF, Tougaard S, Brasseur SMJM, Reijnders PJH, Siebert U & Stede M (2005) Counting harbour 
seals in the wadden sea in 2004 and 2005 - expected and unexpected results. Waddensea 
Newsletter 31: 26-27. 



218 Non-technical summary 

 

AK Seals (2005) Minutes of the Seals Working Group of 27.10.2005. Seals Working Group, Hotel 
Fernsicht, Tönning, 27.10.2005. State Office for the Wadden Sea National Park of Schleswig-
Holstein. Tönning. 6 pages. 

Adams J., Van Holk, A. F., Maarleveld, T. , (1990): Dredgers and Archaeology. Shipfinds from the 
Slufter. Alphen aan den Rijn. 

Antia, E. E., 1996: Rates and patterns of migration of shoreface-connected sandy ridges along the 
southern North Sea coast. Journal of Coastal Research, 12, 38-46. 

Armonies W (1999) Drifting benthos and long-term research: why community monitoring must cover 
a wide spatial scale. Senckenbergiana Maritima 29: 13-18. 

Armonies W (2000a) On the spatial scale needed for community monitoring in the coastal North Sea. 
Journal of Sea Research 43: 121-133. 

Armonies W (2000b) What an introduced species can tell us about the spatial extension of benthic 
populations. Marine Ecology Progress Series 209: 289-294. 

Armonies W, Herre E & Sturm M (2001) Effects of the severe winter 1995/96 on the benthic 
macrofauna of the Wadden Sea and the coastal North Sea near the island of Sylt. Helgoland 
Marine Research 55: 170-175. 

Armonies W (2010) Analysis of the occurrence and distribution of the biotope type "Species-rich 
gravel, coarse sand and schillgrounds" protected under Section 30 of the Federal Nature 
Conservation Act. - Study commissioned by the Federal Agency for Nature Conservation, 
Vilm field office. 

Ascobans (2005) Workshop on the Recovery Plan for the North Sea Harbour Porpoise, 6.-8. Dezem-
ber 2004, Hamburg, Report released on 31.01.2005, 73 Seiten 

Atkinson, C. M., (2012): Impacts of Bottom Trawling on Underwater Cultural Heritage (Masters The-
sis), Texas A&M University. 

Auer, J., (2004): Fregatten Mynden: a 17th-century Danish Frigate Found in Northern Germany. The 
International Journal of Nautical Archaeology, 33.2, 264-280. 

Auer, J., (2010): Fieldwork Report: Princessan Hedvig Sophia 2010 Esbjerg Maritime Archaeology 
Reports 3rd Esbjerg 

Barnes CC (1977) Submarine Telecommunication and Power Cables. P. Peregrinus Ltd, Stevenage. 

Bartnikas R & Srivastava KD (1999) Power and Communication Cables", McGraw Hill, New York. 

Barz K & Zimmermann C (Ed.) Fish stocks online. Thuenen Institute for Baltic Sea Fisheries. Elec-
tronic publication on www.fischbestaende-online.de, accessed on 12.03.2018. 

Bailey, G., Momber, G., Bell, M., Tizzard, L., Hardy, K., Bicket, A., Tidbury, L., Benjamin, J. & Hale, 
A., (2020): Great Britain: the Intertidal and Underwater Archaeology of Britain's Submerged 
Landscapes. In: Bailey G., Galanidou N., Peeters H., Jöns H., Mennenga M (Hrsg.), The 
Archaeology of Europe's Drowned Landscapes. Coastal Research Library 35. Springer 
Open, 189-219. 



Non-technical summary 219 

 

Beaugrand G (2009) Decadal changes in climate and ecosystems in the North Atlantic Ocean and 
adjacent seas. Deep Sea Research II 56: 656-673. 

Bellmann M. A., Brinkmann J., May A., Wendt T., Gerlach S. & Remmers P. (2020) Underwater 
noise during the impulse pile-driving procedure: Influencing factors on pile-driving noise and 
technical possibilities to comply with noise mitigation values. Supported by the Federal Min-
istry for the Environment, Nature Conservation and Nuclear Safety (Bundesministerium für 
Umwelt, Naturschutz und nukleare Sicherheit (BMU)), FKZ UM16 881500. Commissioned 
and managed by the Federal Maritime and Hydrographic Agency (Bundesamt für See-
schifffahrt und Hydrographie (BSH)), Order No. 10036866. Edited by the itap GmbH. 

Bernem, K.-H. van, (2003): The influence of oils on marine organisms and habitats. In: Lozan, J.L., 
Rachor, E., Reise, K., Sündermann, J. and H. von Westernhagen. Warning Signals from the 
North Sea & Wadden Sea - A Current Environmental Balance. Scientific evaluations, Ham-
burg 2003. 229-233. 

Bernotat, D. (2013). Significance thresholds for impairment of legally protected biotopes in the EEZ, 
presentation, Federal Agency for Nature Conservation: 1-19. 

Betke (2012) Measurements of underwater noise during operation of the wind turbines in the alpha 
ventus offshore wind farm. 

Beukema JJ (1992) Expected changes in the Wadden Sea benthos in a warmer world: lessons from 
periods with mild winters. Netherlands Journal of Sea Research 30: 73-79. 

BFAFi Bundesforschungsanstalt für Fischerei, Institut für Ostseefischerei Rostock (2007) Cod 
catches by the German recreational fisheries in the North and Baltic Sea 2004-2006. Report 
of a pilot study within the framework of the National Fisheries Data Collection Programme in 
accordance with the Commission Regulation. No 1581/2004, 7th Appendix XI (Section E), 
para. 3. 

BfN, Federal Agency for Nature Conservation (2011a) Mapping guide "Species-rich gravel, coarse 
sand and sedimentary soils in coastal and marine areas". /Marine-Biotope types/Biotope 
type-Gravel-Sand-Illuvium.pdf, as of 06.05.2014. 

BfN, Federal Agency for Nature Conservation (2011b) Mapping instruction "Silt grounds with digging 
megafauna". http://www.bfn.de/fileadmin/MDB/documents/themen/meeresund-
kuestenschutz/downloads/Marine-Biotoptypen/Biotoptyp-Schlickgruende.pdf; status 
06.05.2014. 

BfN, Federal Agency for Nature Conservation (2017) Marine protected areas in the German North 
Sea Exclusive Economic Zone - Description and status assessment - 487 pages. 

BfN, Federal Agency for Nature Conservation (2018) BfN mapping instructions for "reefs" in the 
German Exclusive Economic Zone (EEZ). Protected biotope under Article 30 para. 2 sen-
tence 1 no. 6 BNatSchG, Habitats Directive - Annex I - habitat type (code 1170). 70 pages. 
https://www.bfn.de/fileadmin/BfN/meeresundkuestenschutz/Dokumente/BfN-Kartieranlei-
tungen/BfN-Kartieranleitung-Riffe-in-der-deutschen-AWZ.pdf 



220 Non-technical summary 

 

BioConsult (2016b) Biotope survey "Species-rich gravel, coarse sand and schill grounds" (KGS) 
"Borkum Riffgrund West 1 and 2". Unpublished report commissioned by DONG energy, 
02.05.2016. 42 pages. 

BioConsult (2017) Effects of statutory biotope protection according to § 30 BNatSchG in the project 
areas OWP West and Borkum Riffgrund West 2. Investigation concept "Species-rich gravel, 
coarse sand and schill grounds" (KGS). Unpublished report commissioned by DONG energy, 
21.09.2017. 10 pages. 

BioConsult (2018) Offshore wind farm "EnBW Hohe See Supplementary investigations to the base-
line survey prior to the start of construction. Final report on macrozoobenthos & fishes on the 
basis of the baseline surveys in spring and autumn 2015 and in autumn 2016. Unpublished 
expert report commissioned by EnBW Hohe See GmbH, April 2018. 

BioConsult Sh & Co.KG, IBL Umweltplanung &IfAÖ GmbH (2020) Divers (Gavia spp.) in the German 
North Sea: Changes in Abundances and Effects of Offshore Wind Farms. Prepared for Bun-
desverband der Windparkbetreiber Offshore e.V. 

Bijkerk R (1988) Escape or remain buried. The effects on benthic animals of increased sedimentation 
as a result of dredging activities. Literature research - NIOZ Report 2005-6.18 Seiten. 

Björdal, C. G., Manders, M., Al-Hamdani, Z., Appelqvist, C., Haverhand, J. Dencker, J., (2012): Strat-
egies for Protection of Wooden Underwater Cultural Heritage in the Baltic Sea Against Marine 
Borers. The EU Project 'WreckProtect'. In: Conservation and Management of Archaeological 
Sites 14.1-4, 201-214. 

BMU, Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (2013) Concept 
for the protection of harbour porpoises against noise pollution during the construction of off-
shore wind farms in the German North Sea (noise protection concept). 

BMU Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (2018) Status 
of German North Sea waters 2018. Federal Ministry for the Environment, Nature Conserva-
tion and Nuclear Safety, Division WR I 5, Marine Environmental Protection, International Law 
on the Protection of Marine Waters. 191 pages. 

BMU. (2019). Projection report 2019 for Germany according to Regulation (EU) No. 525/2013 

BMU (2020) Report on the State of Nature 2020 - Population sizes and trends in Germany's breeding 
birds. 

Bock, G. M., Thiermann, F., Rumohr, H. and R. Karez, (2004): Ausmaß der Steinfischerei an der 
schleswig-holsteinischen Ostseeküste, Jahresbericht Landesamt für Natur und Umwelt 
Schleswig-Holstein (LANU) 2003, 111-116. 

Bolle LJ, Dickey-Collas M, Van Beek JK, Erftemejer PL, Witte JI, Van Der Veer HW & Rijnsdorf AD 
(2009) Variability in transport of fish eggs and larvae. III. Effects of hydrodynamics and larval 
behaviour on recruitment in plaice. Marine Ecology Progress Series, 390 195-211. 

Bondevik, S., Stormo, S. K. & Skjerdal, G., (2012): Green mosses date the Storegga tsunami to the 
chilliest decades of the 8.2 ka cold event. In: Quaternary Science Reviews 45, 1-6 



Non-technical summary 221 

 

Borkenhagen K, Guse N, Markones N, Mendel B, Schwemmer H, Garthe S (2017) Monitoring of 
seabirds in the German North and Baltic Seas in 2016, commissioned by the Federal Agency 
for Nature Conservation (BfN). 

Borkenhagen K, Guse N, Markones N, Schwemmer H, Garthe S (2018) Monitoring of seabirds in 
the German North and Baltic Seas in 2017, commissioned by the Federal Agency for Nature 
Conservation (BfN). 

Borkenhagen K, Guse N, Markones N, Schwemmer H, Garthe S (2019) Monitoring of seabirds in 
the German North and Baltic Seas in 2018, commissioned by the Federal Agency for Nature 
Conservation (BfN). 

Bosselmann A (1989) Development of benthic animal communities in the sublittoral of the German 
Bight. Dissertation University of Bremen, 200 pages. 

Boyd et al. 2004 

Brandt MJ, Höschle C, Diederichs A, Betke K, Matuschek R & Nehls G (2013) Seal Scarers as a tool 
to deter harbour porpoises from offshore construction sites. Marine Ecology Progress Series 
421: 205-216. 

Brandt M, Dragon AC, Diederichs A, Schubert A, Kosarev V, Nehls G, Wahl V, Michalik A, Braasch 
A, Hinz C, Ketzer C, Todeskino D, Gauger M, Laczny M & Piper W (2016) Effects of offshore 
pile driving on harbour porpoise abundance in the German Bight. Study prepared for Offshore 
Forum Windenergie. Husum, June 2016, 246 Seiten. 

Brandt MJ,Dragon AC, Diederichs A, Bellmann M, Wahl V, Piper W, Nabe-Nielsen J & Nehls G 
(2018) Disturbance of harbour porpoises during construction of the first seven offshore wind 
farms in Germany. Marine Ecology Progress Series 596: 213-232. 

BSH (2016): Guidance on mapping the seabed using high-resolution sonar in the German sea areas. 
BSH No. 7201, p. 148. 

BSH, Federal Maritime and Hydrographic Agency (2019), Area Development Plan 2019 for the Ger-
man North Sea and Baltic Sea. Hamburg/Rostock 

BSH, Federal Maritime and Hydrographic Agency (2019b) North Sea Environmental Report on the 
Area Development Plan 2019. Hamburg/ Rostock. 

BSH, Federal Maritime and Hydrographic Agency (2020a) Draft North Sea Environmental Report on 
the Area Development Plan 2020. Hamburg/ Rostock. 

BSH. Federal Maritime and Hydrographic Agency (2020b). Concept for updating the spatial 
development plans for the German Exclusive Economic Zone in the North and Baltic Seas. 
Hamburg/Rostock 

Bundesamt für Naturschutz (Hrsg.) (2017) Marine protected areas in the German Exclusive Eco-
nomic Zone of the North Sea - Description and status assessment - BfN-Skript 477; 486 pp. 

Federal Government (2020) Together against waste in the North and Baltic Seas. https://www.bun-
desregierung.de/breg-de/aktuelles/gemeinsam-gegen-muell-in-nord-und-ostsee-323816, 
last called on 20.08.2020. 



222 Non-technical summary 

 

Bureau Waardenburg (1999) Falls of migrant birds - An analysis of current knowledge. Report pre-
pared for the Directorate-General of Civil Aviation, PO Box 90771, 2509 LT The Hague, Na-
tional Airport Development Programme Directorate, Ministry of Transport, Public Works and 
Water Management. 

Burger C, Schubert A, Heinänen S, Dorsch M, Kleinshcmidt B, Žydelis, Morkūnas, Quillfeldt P & 
Nehls G (2019) A novel approach for assessing effects of ship traffic on distributions and 
movements of seabirds. Journal of Environmental Management 251 

Carstensen D., Froese R., Opitz S. & Otto T. (2014) Ecological and economic benefits of fisheries 
regulation in marine protected areas. GEOMAR Helmholtz Centre for Ocean Research Kiel. 
On behalf of the Federal Agency for Nature Conservation.  

Coles, J. M., (1988): A Wetland Perspective. In: B. A. Purdy (Hrsg.), Wet Site Archaeology. Telford 
Press: New Jersey, pp. 1-14. 

Couperus AS, Winter HV, van Keeken OA, van Kooten T, Tribuhl SV & Burggraaf D (2010) Use of 
high resolution sonar for near-turbine fish observations (didson)-we@ sea 2007-002 IMARES 
Report No. C0138/10, Wageningen, 29 Seiten. 

Cushing DH (1990) Plankton Production and Year-class Strength in Fish Populations: an Update of 
the Match/Mismatch Hypothesis. Advances in Marine Biology 26: 249-293. 

Daan N, Bromley PJ, Hislop JRG & Nielsen NA (1990) Ecology of North Sea fish. Netherlands Jour-
nal of Sea Research 26 (2-4): 343-386. 

Dähne M, Tougaard J, Carstensen J, Rose A & Nabe-Nielsen J (2017) Bubble curtains attenuate 
noise levels from offshore wind farm construction and reduce temporary habitat loss for har-
bour porpoises. Marine Ecology Progress Series 580: 221-237. 

Dänhardt A & Becker PH (2011) Herring and sprat abundance indices predict chick growth and re-
produc-tive performance of Common Terns breeding in the Wadden Sea. Ecosystems 14: 
791-803. 

Dänhardt A (2017) Fish biodiversity and its importance in the food web of the Jade Bay. Annual 
report commissioned by the Niedersächsiches Wattenmeer National Park Authority. In coop-
eration with the Institute for Bird Research "Vogelwarte Helgoland", Lüllau, Wilhelmshaven, 
52 pages. 

Dannheim J, Gusky M, & Holstein J (2014a) Assessment approaches for spatial planning and per-
mitting procedures with regard to the benthic system and habitat structures. Status report on 
the project. Unpublished report commissioned by the Federal Maritime and Hydrographic 
Agency, 113 pages. 

Dannheim J, Gutow L, Holstein J, Fiorentino D, Brey T (2016) Identification and biological charac-
teristics of threatened benthic species in the North Sea. Lecture at the 26th BSH Marine 
Environment Symposium on 31 May 2016 in Hamburg. 

De Backer A, Debusschere E, Ranson J & Hostens K (2017) Swim bladder barotrauma in Atlantic 
cod when in situ exposed to pile driving. In: Degraer S, Brabant R, Rumes B & Vigin L (Hrsg.) 
(2017) Environmental impacts of offshore wind farms in the Belgian part of the North Sea: A 



Non-technical summary 223 

 

continued move towards integration and quantification. Brussels: Royal Belgian Institute of 
Natural Sciences, OD Natural Environment, Marine Ecology and Management Section. 

de Jong K., Forland T.N., Amorim M.C.P., Rieucau G., Slabbekoorn H. & Siyle L.D. (2020) Predicting 
the effects of anthropogenic noise on fish reproduction. Rev Fish Biol Fisheries. 
https://doi.org/10.1007/s11160-020-09598-9. 

de Robertis A. & Handegard N. O. (2013) Fish avoidance of research vessels and the efficacy of 
noise-reduced vessels: a review. - ICES Journal of Marine Science, 70: 34-45. 

Monument protection authorities of the coastal federal states of Mecklenburg-Western Pomerania, 
Lower Saxony and Schleswig-Holstein (2020) Contribution to the cultural heritage for the 
environmental report of the BSH spatial development plan in the Exclusive Economic Zone 
of the North Sea and Baltic Sea, Joint technical recommendation of the monument protection 
authorities responsible for archaeology in the coastal federal states of Mecklenburg-Western 
Pomerania, Lower Saxony and Schleswig-Holstein 

Dickey-Collas M, Bolle LJ, Van Beek JK, & Erftemeijer PL (2009) Variability in transport of fish eggs 
and larvae. II. Effects of hydrodynamics on the transport of Downs herring larvae. Marine 
Ecology Progress Se-ries, 390, 183-194.  

Dickey-Collas M, Heessen H & Ellis J (2015) 20. Shads, herring, pilchard, sprat (Clupeidae) In: 
Heessen H, Daan N, Ellis JR (Hrsg.) Fish atlas of the Celtic Sea, North Sea, and Baltic Sea: 
based on international research-vessel surveys. Academic Publishers, Wageningen, Seite 
139-151. 

Dierschke V, Furness RW & Garthe S (2016) Seabirds and offshore wind farms in European waters: 
Avoidance and attraction. Biological Conservation 202: 59-68. 

Fließbach KL, Borkenhagen K, Guse N, Markones N, Schwemmer P & Garthe S (2019) A Ship 
Traffic Disturbance Vulnerability Index for Northwest European Seabirds as a Tool for Marine 
Spatial Planning. Frontiers in Marine Science 6: 192. 

Diesing, M., 2003: The regeneration of material sampling sites in the southwestern Baltic Sea with 
special regard to recent sediment dynamics. Doctoral thesis at the Math.-Naturwiss. Faculty, 
Christian-Albrechts-University of Kiel. 

Diesing, M., Kubicki, A., Winter, A. und K. Schwarzer, 2006: Decadal scale stability of sorted bed-
forms, German Bight, southeastern North Sea. Continental Shelf Reserach, 26, 902-916. 

Duineveld GCA, Künitzer A, Niermann U, De Wilde PAWJ & Gray JS (1991) The macrobenthos of 
the North Sea. Netherlands Journal of Sea Research 28 (1/2): 53 - 65. 

Durant JM, Hjermann DØ, Ottersen G & Stenseth NC (2007) Climate and the match or mismatch 
between predator requirements and resource availability. Climate Research 33: 271-283. 

EEA European Environment Agency (2015) State of the Europe's seas. EEA Report No 2/2015. 
European Environment Agency. Publications Office of the European Union, Luxembourg 
(Webseite der European Environment Agency). 

Ehrich S., Adlerstein S., Götz S., Mergardt N. & Temming A. (1998) Variation in meso-scale fish 
distribution in the North Sea. ICES C.M. 1998/J, S.25 ff.  



224 Non-technical summary 

 

Ehrich S. & Stransky C. (1999) Fishing effects in northeast Atlantic shelf seas: patterns in fishing 
effort, diversity and community structure. VI. Gale effects on vertical distribution and structure 
of a fish assemblage in the North Sea. Fisheries Research 40: 185-193. 

Ehrich S, Kloppmann MHF, Sell AF & Böttcher U (2006) Distribution and Assemblages of Fish Spe-
cies in the German Waters of North and Baltic Seas and Potential Impact of Wind Parks. In: 
Köller W, Köppel J & Peters W (Hrsg.) Offshore Wind Energy. Research on Environmental 
Impacts. 372 Seiten. 

Elmer K-H, Betke K & Neumann T (2007) Standard procedure for the determination and assessment 
of the pollution of the marine environment by noise immissions from offshore wind turbines. 
"Schall II", Leibniz University of Hannover. 

EMEP (2016): European monitoring and evaluation programme. Unpublished modelling results on 
the projected effect of Baltic Sea and North Sea NECA designations to deposition of nitrogen 
to the Baltic Sea area. Available at the HELCOM Secretariat. 

Erbe, C., A.A. Marley, R.P.Schoeman, J.N. Smith, L.E. Trigg & C.B. Embling (2019). The Effects of 
Ship Noise on Marine Mammals - A Review. Frontiers in Marine science, 
doi:10.3389/fmars.2019.00606 

Essink K (1996) The impact of dredging spoil deposition on macrozoobenthos: A review of Dutch 
studies. - Communication from the Federal Institute of Hydrology Koblenz 11: pp. 12-17. 

Evans, P. (2020) European Whales, Dolphins, and Porpoises: Marine Mammal Conservation in 
Practice, ASCOBANS. Academic Press, ISBN: 978-0-12-819053-1 

Fabi G, Grati F, Puletti M & Scarcella G (2004) Effects on fish community induced by installation of 
two gas platforms in the Adriatic Sea. Marine Ecology Progress Series 273: 187−197. 

Fauchald P (2010) Predator-prey reversal: a possible mechanism for ecosystem hysteresis in the 
North Sea. Ecology 91: 2191-2197. 

Figge K (1981) Comments on the map of sediment distribution in the German Bight 1: 250 000 (Map 
No. 2900). German Hydrographic Institute. 

Finck P, Heinze S, Raths U, Riecken U & Ssymank A (2017) Red list of endangered biotope types 
in Germany: third updated version 2017. Nature conservation and biological diversity 156. 

Firth, A., Mcaleese, L., Anderson R, R., Smith, R. & Woodcock, T., 2013: Fishing and the historic 
environment. (EH6204. Prepared for English Heritage). Wessex Archaeology, Salisbury. 

Flemming, N., (2004): The scope of Strategic Environmental Assessment of North Sea Area SEA5 
in regard to prehistoric archaeological remains (unpublizierter britischer Umweltbericht). 

Fließbach KL, Borkenhagen K, Guse N, Markones N, Schwemmer P & Garthe S (2019) A Ship 
Traffic Disturbance Vulnerability Index for Northwest European Seabirds as a Tool for Marine 
Spatial Planning. Frontiers in Marine Science 6: 192. 

Fluit, C. C. J. M. and S. J. M. H. Hulscher, 2002: Morphological Response to a North Sea Bed 
Depression Induced by Gas Mining. Journal of Geophysical Research, 107, C3, 8-1 - 8-10. 



Non-technical summary 225 

 

Freyhof J (2009) Red list of lampreys and fish reproducing in fresh water (Cyclostomata & Pisces). 
In: Haupt H, Ludwig G, Gruttke H, Binot-Hafke M, Otto C & Pauly A (Ed.) Rote Liste gefähr-
dete Tiere, Pflanzen und Pilze Deutschlands, Volume 1: Vertebrates. Nature conservation 
and biological diversity 70 (1): 291-316.  

Fricke R, Berghahn R, Rechlin O, Neudecker T, Winkler H, Bast H-D & Hahlbeck E (1994) Red List 
and List of Species of cyclostomes and fish (Cyclostomata & Pisces) in the area of the Ger-
man North and Baltic Sea. In: Nowak E, Blab J & Bless R (eds.) Rote Liste der gefährdete 
Vertebrtiere in Deutschland. Kilda-Verlag Greven, series of publications for landscape con-
servation and nature protection 42: 157-176. 

Fricke R, Berghahn R & Neudecker T (1995) Red list of cyclostomes and marine fish of the German 
Wadden Sea and North Sea area (with appendices: non endangered species). In: Nordheim 
H von & Merck T (eds.) Rote Liste der Biotoptypen, Tier- und Pflanzenarten des deutschen 
Wattenmeer- und Nordseebe-reichs. Landwirtschaftsverlag Münster, publication series for 
landscape conservation and nature protection 44: 101-113.  

Fricke R, Rechlin O, Winkler H, Bast H-D & Hahlbeck E (1996) Red list and species list of cyclo-
stomes and marine fish of the German marine and coastal area of the Baltic Sea. In: Nord-
heim H von & Merck T (Ed.) Rote Liste und Artenlisten der Tiere und Pflanzen des deutschen 
Meeres- und Küstenbereichs der Ostsee. Landwirtschaftsverlag Münster, publication series 
for landscape conservation and nature protection 48: 83-90.  

Froese R & Pauly D (HRSG) (2000) FishBase 2000: concepts, design and data sources. ICLARM, 
Los Baños, Laguna, Philippines. 344 Seiten. www.fishbase.org, Zugriff am 14.03.2018. 

Gassner E, Winkelbrand A & Bernotat D (2005) UVP - Legal and technical guidance for environmen-
tal impact assessment. 476 pages. Ghodrati Shojaei M, Gutow L, Dannheim J, Rachor E, 
Schröder A & Brey T (2016) Common trends in German Bight benthic macrofaunal commu-
nities: Assessing temporal variability and the relative importance of environmental variables. 
Journal of Sea Research 107 (2) 25-33. 

Gill A.B. & Bartlett M. (2010) Literature review on the potential effects of electromagnetic fields and 
subsea noise from marine renewable energy developments on Atlantic salmon, sea trout and 
European eel. Scottish Natural Heritage Commissioned Report No.401 

Gilles A et al (2006) MINOSplus - Interim Report 2005, Subproject 2, pages 30-45. 

Gilles A, Viquerat S & Siebert U (2014) Monitoring of marine mammals 2013 in the German North 
and Baltic Seas, itaw on behalf of the Federal Agency for Nature Conservation. 

Gilles, A, Dähne M, Ronnenberg K, Viquerat S, Adler S, Meyer-Klaeden O, Peschko V & Siebert U 
(2014) Supplementary studies on the effect of the construction and operation phase in the 
offshore test field "alpha ventus" on marine mammals. Final report on the Ecological Accom-
panying Research project at the alpha ventus offshore test field project to evaluate the stand-
ard investigation concept of the BSH StUKplus.  

Gilles A, Viquerat S, Becker EA, Forney KA, Geelhoed SCV, Haelters J, Nabenielsen J, Scheidat M, 
Siebert U, Sveegaard S, van Beest FM, van Bemmelen R & Aarts G (2016) Seasonal habitat- 
based density models for a marine top predator, the harbor porpoise, in a dynamic environ-
ment. Ecosphere 7(6): e01367. 10.1002/ecs2.1367. 



226 Non-technical summary 

 

Gimpel A, Stelzenmüller V, Haslob H, Berkenhagen J, Schupp MF, Krause G, Buck BH (2020) Off-
shore wind farms: an opportunity for fishing and nature conservation. Brunswick: Johann 
Heinrich von Thünen Institute, 6 p, DOI:10.3220/CA1580724472000 

Glarou M., Zrust M. & Svendsen J.C. (2020) Using Artificial-Reef Knowledge to Enhance the Eco-
logical Function of Offshore Wind Turbine Foundations: Implications for Fish Abundance and 
Diversity 

Gollasch (2002) The Importance of Ship Hull Fouling as a Vector of Species Introductions into the 
North Sea. In Biofouling Vol.18 (2). pp 105 - 121. 

Gollash S (2003) Importation of exotic species by vessels. In: Lozan JL, Rachor E, Reise K, Sün-
dermann J & von Westernhagen H (eds.): Warning Signals from the North Sea & Wadden 
Sea - A Current Environmental Balance. Scientific evaluations, Hamburg 2003. 309-312. 

Gosselck, F., Lange, D. and N. Michelchen, (1996): Effects on the Baltic Sea ecosystem due to the 
mining of gravel and gravel sands off the coast of Mecklenburg-Vorpommern. Expert opinion 
commissioned by the State Office for Environment and Nature M-V. 

Graham, M., (1955): Effect of trawling on animals of the sea bed. Deep-Sea Res. 3 (Suppl.), 1-6 

Hagmeier E & Bauerfeind E (1990) Phytoplankton. In: Warning signals from the North Sea. Lozan 
JL, Lenz W, Rachor E, Watermann B & von Westernhagen H (Ed.), Paul Parey, Hamburg. 

Hammond PS, Berggren P, Benke H, Borchers DL, Collet A, Heide-Jorgensen MP, Heimlich-Boran, 
S, Hiby AR, Leopold MF & Oien N (2002) Abundance of harbour porpoise and other small 
cetaceans in the North Sea and adjacent waters. Journal of Applied Ecology 39: 361-376. 

Hammond PS & Macleod K (2006) Progress report on the SCANS-II project, Paper prepared for 
ASCOBANS Advisory Committee, Finland, April 2006. 

Hammond PS, Lacey C, Gilles A, Viquerat S (2017) Estimates of cetacean abundance in European 
Atlantic Waters in summer 2016 from the SCANS-III aerial and shipboard surveys. 
Thttps://synergy .st-andrews.ac.uk/scans3/files/2017/04/SACANS-III-design-based-esti-
mates-2017-0428-final.pdf. 

Hasløv & Kjærsgaard (2000): Vindmøller syd for Rødsand ved Lolland - vurderinger af die visuelle 
påvirkninger. SEAS Distribution A.m.b.A. Part of the background research for the environ-
mental impact assessment. 

Heessen HJL (2015) 56. Goatfishes (Mullidae). In: Heessen H, Daan N, Ellis JR (Hrsg.) Fish atlas 
of the Celtic Sea, North Sea, and Baltic Sea: based on international research-vessel surveys. 
Academic Publishers, Wageningen, Seite 344-348. 

Heip C, Basford D, Craeymeersch JA, Dewarumez JM, Dörjes J, Wilde P, Duineveld GCA, Elefthe-
riou A, Herman PMJ, Niermann U, Kingston P, Künitzer A, Rachor E, Rumohr H, Soetaert K 
& Soltwedel K (1992) Trends in biomass, density and diversity of North Sea macrofauna 
ICES Journal of Marine Science 49: 13-22. 

Hepp, D. A., Warnke, U., Hebbeln, D. & Mörz, T., (2017): Tributaries of the Elbe palaeovalley. Fea-
tures of a hidden palaeolandscape in the German Bight, North Sea. In G. N. Bailey, J. Harff, 
D. Sakellariou (Hrsg.), Under the sea. Archaeology and palaeolandscapes of the continental 
shelf. Cham: Springer International, 211-222. 



Non-technical summary 227 

 

Hepp, D. A., Romero, O. E., Mörz, T., De Pol-Holz, R. & Hebbeln, D., (2019): How a river submerges 
into the sea: a geological record of changing a fluvial to a marine paleoenvironment during 
early Holocene sea level rise. In: Journal of Quarternary Science 34.7, 581-592. 

Herrmann C & Krause JC (2000) Ecological effects of marine sand and gravel extraction. In: H. von 
Nordheim and D. Boedeker. Environmental precaution in marine sand and gravel extraction. 
BLANO-Workshop 1998. BfN-Skripten 23. Federal Agency for Nature Conservation (Ed.). 
Bonn Bad Godesberg, 2000. 20-33. 

Hiddink JG, Jennings S, Kaiser MJ, Queirós AM, Duplisea DE & Piet GJ (2006) Cumulative impacts 
of sea-bed trawl disturbance on benthic biomass, production, and species richness in differ-
ent habitats. Canadian Journal of Fisheries and Aquatic Sciences 63(4), 721-736. 

Hislop J, Bergstad OA, Jakobsen T, Sparholt H, Blasdale T, Wright P, Kloppmann MHF, N & 
Heessen H (2015) 32. Cod fishes (Gadidae). In: Heessen H, Daan N, Ellis JR (Hrsg.) Fish 
atlas of the Celtic Sea, North Sea, and Baltic Sea: based on international research-vessel 
surveys. Academic Publishers, Wageningen, S 186-194. 

Hollowed AB, Barange M, Beamish RJ, Brander K, Cochrane K, Drinkwater K, Foreman MGG, Hare 
JA, HoltT J, Ito S, Kim S, King JR, Loeng H, Mackenzie BR, Mueter FJ, Okey TA, Peck MA, 
Radchenko VI, Rice JC, Schirripa MJ, Yatsu A & Yamanaka Y (2013) Projected impacts of 
climate change on marine fish and fisheries. ICES Journal of Marine Science 70:1023-1037. 

Houde ED (1987) Fish early life dynamics and recruitment variability. American Fisheries Society 
Symposium 2: 17-29.  

Houde ED (2008) Emerging from Hjort's Shadow. Journal of Northwest Atlantic Fishery Science 41: 
53–70. 

Huber, F., Knepel, G., (2015): wreckers in the North Sea. Protection for underwater archaeological 
finds. In: Sport divers 6, 18.  

Huber, F., Witt, J. M., (2018): The sea battle near Helgoland. Shipwrecks in danger. In: Lines lot 1-
2, 48-50. 

Hyder, K., Weltersbach, M. S., Armstrong, M., Ferter, K., Townhill, B., Ahvonen, A., ... & Borch, T. 
(2018) Recreational sea fishing in Europe in a global context-Participation rates, fishing effort, 
expenditure, and implications for monitoring and assessment. Fish and Fisheries, 1 9(2), 225-
243. 

Hygum, B., (1993): Miljoparvirkninger ved ral og sandsugning. Et litteraturstudie om de biologiske 
effekter ved rastofindvining i havet. (Environmental effects of gravel and sand suction. A lit-
erature study on the biological effects of raw material extraction in marine environments.) 
DMU-Report no. 81 (The Danish Environmental Investigation Agency and the Danish Na-
tional Forest and Nature Agency). 

IBL Umweltplanung GmbH (2016b) Cluster "Northern Helgoland", annual report 2015. Results of the 
ecological investigations. Unpublished report commissioned by E.on Climate & Renewable 
GmbH, RWE International SE and WindMW GmbH, 30.06.2016. 847 pages. 

IBL Umweltplanung GmbH, BioConsult Sh & Co.KG, IfAÖ GmbH (2018) Environmental monitoring 
in the "Östlich Austerngrund" cluster. Annual report 2017/2018 (April 2017 - March 2018). 



228 Non-technical summary 

 

Results of the ecological investigations for the protected species resting birds. Unpublished 
report commissioned by EnBW Hohe See GmbH & Co.Kg, EnBW Albatros GmbH & Co.KG, 
Global Tech I Offshore Wind GmbH, September 2019. 

ICES, International Council for the Exploration of the Sea (1992) Effects of Extraction of Marine 
Sediments on Fisheries. ICES Cooperative Reserach Report No. 182, Copenhagen.  

ICES, International Council for the Exploration of the Sea WGEXT (1998) Cooperative Research 
Report, Final Draft, April 24, 1998. 

ICES, (2000): Report of the Working Group on Ecosytem Effects of Fishing Activities. ICES CM 
2000/ACME:02 

ICES (2016) Effects of extraction of marine sediments on the marine environment 2005-2011. ICES 
Cooperative Research Report (CRR) No. 330, 206 S. 

ICES, International Council for the Exploration of the Sea (2018a) Fisheries overview - Greater North 
Sea Ecoregion. 31 pages, DOI: 10.17895/ices.pub.4647. 

ICES, Internationaler Rat für Meeresforschung (2018b) ICES Advice on fishing opportunities, catch, 
and effort Celtic Seas and Greater North Sea Ecoregions. 

Ickerodt, U., (2014): What is a monument worth? What is the value of a monument? Archaeological 
monument conservation between public, legal requirements and scientific self-imposed 
standards. Österreichische Zeitschrift für Kunst und Denkmalpflege 68, Issue 3/ 4, 294-309. 

IfAÖ Institut für Angewandte Ökosystemforschung GmbH (2015a) Special biotope protection law 
examination (SBP) for the construction and operation of the offshore wind farm GAIA I North. 
Unpublished report commissioned by Northern Energy GAIA I. GmbH, August 2015. 22 
pages. 

IfAÖ Institut für Angewandte Ökosystemforschung GmbH (2015b) Special biotope protection law 
examination (SBP) for the construction and operation of the offshore wind farm GAIA V Nord. 
Unpublished report commissioned by Northern Energy GAIA V. GmbH, August 2015. 22 
pages. 

IfAÖ Institute for Applied Ecosystem Research GmbH (2015c) Expert report Benthos. Research area 
GAIA I North. Unpublished expert report commissioned by Northern Energy GAIA I. GmbH, 
August 2015. 144 pages. 

IfAÖ Institute for Applied Ecosystem Research GmbH (2015d) Expert report Benthos. Research area 
GAIA V North. Unpublished expert report commissioned by Northern Energy GAIA V. GmbH, 
August 2015. 143 pages. 

IfAÖ Institut für Angewandte Ökosystemforschung GmbH (2016) Monitoring report for the protected 
resource "benthos". Offshore wind farm project "Global Tech I". Period under review: autumn 
2015. Unpublished report commissioned by Global Tech I Offshore Wind GmbH, April 2016. 

IfAÖ Institut für Angewandte Ökosystemforschung GmbH, IBL Umweltplanung GmbH, BioConsult 
SH GmbH & Co KG (2018) Cluster "Northern Borkum Result report on environmental moni-
toring of resting birds. Study year 2017 (January - December 2017). Unpublished report com-
missioned by UMBO GmbH, Hamburg, October 2018. 



Non-technical summary 229 

 

IfAÖ (2019) FFH compatibility study (FFH-VU) for the removal of gravel and sand from the field 
"OAM III", application area 2019-2023. unpublished expert opinion commissioned by OAM-
DEME Mineralien GmbH, Großhansdorf, 22.02.2019. 

IfAÖ Institut für Angewandte Ökosystemforschung GmbH, IBL Umweltplanung GmbH, BioConsult 
SH GmbH & Co KG (2019) Cluster "Northern Borkum Result report on environmental moni-
toring of resting birds. Study year 2018 (January - December 2018). Unpublished report com-
missioned by UMBO GmbH, Hamburg, October 2019. 

IPCC, Intergovernmental Panel on Climate Change (2001) Third Assessment Report. Climate 
Change 2001. 

IPCC, Intergovernmental Panel on Climate Change (2007) Fourth Assessment Report. Climate 
Change 2007. 

IUCN, International Union fort he Conservation of Nature (2014) IUCN Red List of Threatened Spe-
cies. Version 2014.1. (www.iucnredlist.org) 

Joschko T (2007) Influence of artificial hard substrates on recruitment success of the zoobenthos in 
the German Bight. Dissertation Universität Oldenburg, 210 Seiten. 

Kenny, A. J. and H. L. Rees, 1996: The Effects of Marine Gravel Extraction on the Macrobenthos: 
Results 2 Years Post-Dredging, Mar. Pollut. Bull. 32, 615-622. 

Ketten DR (2004) Marine mammal auditory systems: a summary of audiometric and anatomical data 
and implications for underwater acoustic impacts. Polarforschung 72: S. 79−92. 

Small, H. and E. Mittelstaedt, (2001): Tidal currents and tidal curves in the vicinity of Helgoland. 
Reports of the Federal Maritime and Hydrographic Agency, No. 27, 48 p. 

Klein, H., (2002): Current Statistics German Bight. BSH/DHI Current Measurements 1957 - Federal 
Maritime and Hydrographic Agency, Internal Report, 60 pp. 

Kloppmann MHF, Böttcher, U, Damm U, Ehrich S, Mieske B, Schultz N & Zumholz K (2003) Survey 
of FFH Annex II fish species in the German EEZ of the North and Baltic Seas. Study com-
missioned by BfN, Federal Research Centre for Fisheries. Final report, Hamburg, 82 pages. 

Knust R., Dalhoff P., Gabriel J., Heuers J., Hüppop O. & Wendeln H. (2003) Investigations on the 
prevention and reduction of pollution of the marine environment by offshore wind energy 
plants in the off-shore area of the North and Baltic Seas ("offshore WEA"). Final report of the 
Federal Environment Agency's research and development project No. 200 97 106, 454 pages 
with annexes.  

Krägefsky S. (2014) Effects of the alpha ventus offshore test site on pelagic fish. In: Beiersdorf A, 
Radecke A (Ed.) Ecological research at the offshore windfarm alpha ventus - challenges, 
results and perspectives. Federal Maritime and Hydrographic Agency (BSH), Federal Minis-
try for the Environment, Nature Conservation and Nuclear Safety (BMU). Springer spectrum, 
201 pages. 

Crown I (1995) Long-term changes in North Sea benthos. Senckenbergiana maritima 26 (1/2): 73-
80. 



230 Non-technical summary 

 

Kröncke I, Dippner JW, Heyen H & Zeiss B (1998) Long-term changes in macrofaunal communities 
off Norderney (East Frisia, Germany) in relation to climate variability. Marine Ecology Pro-
gress Series 167: 25-36. 

Kröncke I, Stoeck T, Wieking G & Palojärvi A (2004) Relationship between structural and functional 
aspects of microbial and macrofaunal communities in different areas of the North Sea. Marine 
Ecology Progress Series 282: 13-31. 

Kröncke I, Reiss H, Eggleton JD, Aldridge J, Bergman MJN, Cochrane S, Craeymeersch JA, Degraer 
S, Desroy N, Dewarumez J-M, Duineveld GCA, Essink K, Hillewaert H, Lavaleye MSS, Moll 
A, Nehring S, Newell R, Oug E, Pohlmann T, Rachor E, Robertson M, Rumohr H, 
Schratzberger M, Smith R, vanden Berghe E, van Dalfsen J, van Hoey G, Vincx M, Willems 
W & Rees HI (2011) Changes in North Sea macrofauna communities and species distribution 
between 1986 and 2000. Estuarine, coastal and shelf science 94(1): 1-15. 

Krone R, Dederer G, Kanstinger P, Kramer P, Schneider C & Schmalenbach I (2017) Mobile demer-
sal megafauna at common offshore wind turbine foundations in the German Bight (North Sea) 
two years after deployment - increased production rate of Cancer pagurus. Marine Environ-
mental Research 123: 53−61. 

Künitzer A, Basford D, Craeymeersch JA, Dewarumez JM, Dörjes J, Duineveld GCA, Eleftheriou A, 
Heip C, Herman P, Kingston P, Niermann U, Rachor E, Rumohr H& de Wilde PAJ (1992) 
The benthic infauna of the North Sea: species distribution and assemblages. ICES Journal 
of Marine Science 49: 127−143. 

Kunc H, McLaughlin K, & Schmidt R. (2016) Aquatic noise pollution: implications for individuals, 
populations, and ecosystems. Proc. Royal Soc. B: Biological Sciences 283:20160839. DOI: 
10.1098/rspb.2016.0839. 

Ladich F. (2013) Effects of noise on sound detection and acoustic communication in fishes. In Animal 
communication and noise (pp. 65-90). Springer, Berlin, Heidelberg. 

Lambers-Huesmann M & Zeiler M (2011) Investigations on scour development and scour dynamics 
in the test field "alpha ventus", publications of the Foundation Engineering Institute of the 
Technical University of Berlin, issue no. 56, Berlin 2011, presentation at the workshop "Foun-
dations of Offshore Wind Energy Plants" on 22 and 23 March 2011. 

Lambrecht, H. & J. Trautner (2007). Specialist information system and conventions for determining 
materiality in the context of the FFH-VP. Final report on some of the technical conventions. 
Hanover, Filderstadt: 239 p. 

Lang T., Kotwicki L., Czub M., Grzelak K., Weirup L. & Straumer K. (2017) The health status of fish 
and Benthos communities in chemical munitions dumpsites in the Baltic Sea. In: Beldowski 
J, Been R, Turmus EK (eds) Towards the monitoring of dumped munitions threat (MODUM). 
Dordrecht: Springer Netherlands, pp 129-152. 

Laurer W-U, Naumann M & Zeiler M (2014) Sediment distribution in the German North Sea according 
to the Figge classification (1981). http://www.gpdn.de. 



Non-technical summary 231 

 

Leonhard SB, Stenberg C & Støttrup J (2011) Effect of the Horns Rev 1 Offshore Wind Farm on Fish 
Communities Follow-up Seven Years after Construction DTU Aqua Report No 246-2011 
ISBN 978-87-7481-142-8 ISSN 1395-8216.  

Lester S.E. & Halpern B.S. (2008) Biological responses in marine no-take reserves versus partially 
protected areas. In Mar Ecol Prog Ser Vol. 367: 49 - 56. 

Lindeboom HJ & De Groot SJ (1998) The effects of different types of fisheries on the North Sea and 
Irish Sea benthic ecosystems. -NIOZ Report 1998-1: 404 Seiten.  

Lippert, H., Weigelt, R., Bastrop, R., Bugenhagen, M., Karsten, U., (2013): Shipping clams on the 
advance? In: Biology in our time 43.1, 46-53. 

LLUR State Office for Agriculture, Environment and Rural Areas of Schleswig-Holstein (2014). Neo-
biota in German coastal waters. Introduced and cryptogenic animal and plant species on the 
German North and Baltic Sea coast. 216 pages. 

Løkkeborg S, Humborstad OB, Jørgensen T & Soldal AV (2002) Spatio-temporal variations in gillnet 
catch rates in the vicinity of North Sea oil platforms. ICES Journal of Marine Science 59 
(Suppl): 294-S299. 

Lozan JL, Rachor E, Watermann ATRMANN B & Von Westernhagen H (1990) Warning signals from 
the North Sea. Scientific facts. Publisher Paul Parey, Berlin and Hamburg. 231–249. 

Lucke K, Sundermeyer J & Siebert U (2006) MINOSplus Status Seminar, Stralsund, Sept. 2006, 
presentation. 

Lucke K, Lepper P, Hoeve B, Everaarts E, Elk N & Siebert U (2007) Perception of low-frequency 
acoustic signals by harbour porpoise Phocoena phocoena in the presence of simulated wind 
turbine noise. Aquatic mammals 33:55-68. 

Lucke K, Lepper PA, Blanchet M-A & Siebert U (2009) Temporary shift in masked hearing thresholds 
in a harbor porpoise (Phocoena phocoena) after exposure to seismic airgun stimuli. Journal 
of the Acoustical Society of America 125(6): 4060-4070. 

MacDonald A., Heath M.R., Greenstreet S.P.R. & Speirs D.C. (2019) Timing of Sandeel Spawning 
and Hatching Off the East Coast of Scotland. In Front. Mar. Sc. 
https://doi.org/10.3389/fmars.2019.00070.  

Madsen PT, Wahlberg M, Tougaard J, Lucke K & Tyack P (2006) Wind turbine underwater noise 
and marine mammals: implications of current knowledge and data needs, Marine Ecology 
Progress Series 309: 279-295. 

Margetts, A. R. and J. P. Bridger, (1971): The effect of a beam trawl on the sea bed. ICES C.M: 
1971/B: 8. 

Matuschek R, Gündert S, Bellmann MA (2018) Measurement of underwater noise generated during 
the operation of the wind farms Meerwind Süd/Ost, Nordsee Ost and Amrumbank West. 
Commissioned by IBL Umweltplanung GmbH. Version 5. p. 55. itap - Institute for Technical 
and Applied Physics GmbH. 

Meissner K, Bockhold J & Sordyl H (2007) Problem cable heat? Presentation of the results of field 
measurements of seabed temperature in the area of electrical cables in the Danish offshore 



232 Non-technical summary 

 

wind farm Nysted Havmøllepark. Presentation at the Marine Environment Symposium 2006, 
CHH Hamburg. 

Mendel B, Schwemmer P, Peschko V, Müller S, Schwemmer H, Mercker M & Garthe S (2019) Op-
erational offshore wind farms and associated ship traffic cause profound changes in distribu-
tion patterns of Loons (Gavia spp.). Journal of environmental management 231: 429-438. 

Mes, M. J., (1990): Ekofisk Reservoir Voidage and Seabed Subsidence. Journal of Petroleum Tech-
nology, 42, 1434-1439. 

Methratta ET & Dardick WR (2019) Meta-Analysis of Finfish Abundance at Offshore Wind Farms. 
Reviews in Fisheries Science & Aquaculture 27(2): 242-260. 

Munk P, Fox CJ, Bolle LJ, Van Damme CJ, Fossum P & Kraus G (2009) Spawning of North Sea 
fishes linked to hydrographic features. Fisheries Oceanography 18(6): 458-469. 

Neo YY., Hubert J, Bolle L, Winter HV, Ten Cate C & Slabbekoorn, H (2016) Sound exposure 
changes European seabass behaviour in a large outdoor floating pen: effects of temporal 
structure and a ramp-up procedure. Environ. Poll. 214: 26-34. 

Neumann, H., S. Ehrich und I. Kröncke (2008). Spatial variability of epifaunal communities in the 
North Sea in relation to sampling effort. Helgol. Mar. Res. 62: 215-225. 

Niermann U (1990) Oxygen deficiency in the south eastern North Sea in summer 1989. ICES 
C.M./mini, 5: 1-18. 

Niermann U, Bauerfeind E, Hickel W & von Westernhagen H (1990) The recovery of benthos follow-
ing the impact of low oxygen content in the German Bight. Netherlands Journal of Sea Re-
search 25: 215-226. 

Norden Andersen, O. G. Nielsen, P. E. and J. Leth, (1992): Effects on sea bed, benthic fauna and 
hydrography of sand dredging in Koge Bay, Denmark. Proceedings of the 12th Baltic Marine 
Biologists Symposium, Fredensborg 1992. 

Nordheim H from & Merck T (1995). Red lists of biotope types, animal and plant species of the 
German Wadden Sea and North Sea area. Series of publications for landscape conservation 
and nature protection 44, 138 pages. 

Ogawa S, Takeuchi R. & Hattori H. (1977) An estimate for the optimum size of artificial reefs. Bulletin 
of the Japanese. Society of Fisheries and Oceanography, 30: 39-45.OSPAR Commission 
(2010) Assessment of the environmental impacts of cables. 

Oppelt I., (2019): Wreck diving - the most beautiful dive sites in the Baltic Sea. Wetnotes. 

OSPAR Commission (2000) Quality status report -region II - Greater North Sea. OSPAR Commis-
sion. London. 127 pp. 

Ossowski, W., (2008): The General Carleton Shipwreck, 1785. Gdańsk, Polish Maritime Museum. 

Paschen M, Judges U & Köpnik W (2000) TRAPESE - Trawl Penetration in the Sea Bed, Final 
Report EU Project No. 96-006, Rostock. 

Perry AL, Low PJ, Ellis JR & Reynolds JD (2005) Climate change and distribution shifts in marine 
fishes. Science 308: 1912-1915. 



Non-technical summary 233 

 

Peschko V, Mercker M, Garthe S (2020) Telemetry reveals strong effects of offshore wind farms on 
behaviour and habitat use of common guillemots (Uria aalge) during the breeding season. 
Marine Biology 167:118. https://doi.org/10.1007/s00227-020-03735-5 

PGU, Planning Association for Environmental Planning Offshore Wind Farm (2012a) Offshore Wind 
Farm "Bernstein Environmental impact study. Unpublished report commissioned by BARD 
Holding GmbH, 12.04.2012. 609 pages. 

PGU, Planning Association for Environmental Planning Offshore Wind Farm (2012b) Offshore Wind 
Farm "Citrin Environmental impact study. Unpublished report commissioned by BARD Hold-
ing GmbH, 13.04.2012. 605 pages. 

PGU, Planning Association Environmental Planning Offshore Wind Farm (2013) HVAC- Grid Con-
nection OWP Butendiek. Environmental expert opinion: Threat to the marine environment / 
Natura 2000 site protection / species protection. 

PGU, Planning Association for Environmental Planning Offshore Wind Farm (2015) Offshore Wind 
Farm "Atlantis II Environmental impact study. Unpublished report commissioned by PNE 
WIND Atlantis I GmbH, 13.05.2015. 637 pages 

Planning Association Environmental Planning Offshore Wind Farm (2017) Cluster Monitoring Cluster 
6 - Report Phase I (01/15 - 03/16) - Detailed Report. Unpublished report commissioned by 
Ocean Breeze Energy GmbH & Co.KG, February 2017. 

Planning Association Environmental Planning Offshore Wind Farm (2018) Cluster Monitoring Cluster 
6 - Report Phase I (04/16 - 12/17) - Detailed Report. Unpublished report commissioned by 
Ocean Breeze Energy GmbH & Co KG, Veja Mate offshore Project GmbH, Northland 
Deutsche Bucht GmbH, September 2019. 

Popper A.N. & Hastings M.C. (2009) The effects of anthropogenic sources of sound on fishes. Jour-
nal of Fish Biology, 75, 455-489. 

Popper A.N. & Hawkins A.D. (2019) An overview of fish bioacoustics and the impacts of anthropo-
genic sounds on fishes. Journal of Fishbiology. 22 Seiten. DOI: 10.1111/jfb.13948. 

Prysmian (2016) T900-BorWin3- RK-K-01. Cable Dimensioning with 2K considering the wind load 
(Case 1a). Unpublished expert opinion prepared on behalf of DC Netz BorWin3 GmbH, 
22.12.2016. 6 pages. 

Rachor E & Gerlach SA (1978) Changes of Macrobenthos in a sublittoral sand area of the German 
Bight, 1967 to 1975. Rapports et procès-verbaux des réunions du Conseil International de 
Exploration de Mer 172: 418-431. 

Rachor E (1980) The inner German Bight - an ecologically sensitive area as indicated by the bottom 
fauna. Helgoländer wissenschaftliche Meeresuntersuchungen 33: 522-530. 

Rachor E (1990a) Changes in soil fauna. In: Lozan JL, Lenz W, Rachor E, Watermann B & von 
Westernhagen H (Ed.): Warning signals from the North Sea. Paul Parey 432 pages. 

Rachor E (1990b) Changes in sublittoral zoobenthos in the German Bight with regard to eutrophica-
tion. Netherlands Journal of Sea Research 25 (1/2): 209-214). 



234 Non-technical summary 

 

Rachor E, Harms J, Heiber W, Kröncke I, Michaelis H, Reise K & van Bernem K-H (1995) Red list 
of bottom-dwelling invertebrates of the German Wadden Sea and North Sea area. 

Rachor E & Nehmer P (2003) Survey and assessment of ecologically valuable habitats in the North 
Sea. Final report for BfN. Bremerhaven, 175 p. and 57 p. Annexes. 

Rachor E, Bönsch R, Boos K, Gosselck F, Grotjahn M, Günther C-P, Gusky M, Gutow L, Heiber W, 
Jantschik P, Krieg H-J, Krone R, Nehmer P, Reichert K, Reiss H, Schröder A, Witt J & Zettler 
ML (2013) Red list and species lists of bottom-dwelling marine invertebrates. In: BfN (Ed.) 
(2013) Red List of endangered animals, plants and fungi in Germany. Volume 2: Marine or-
ganisms, Bonn. 

Read AJ & Westgate AJ (1997) Monitoring the movements of harbour porpoise with satellite telem-
etry. Marine Biology 130: 315-322. 

Read AJ (1999) Handbook of marine mammals. Academic Press. 

Reineck, H.-E., (1984): Actuogeology of clastic sediments. Publisher Waldemar, Frankfurt/Main, 348 
p. 

Reise K & Bartsch I (1990) Inshore and offshore diversity of epibenthos dredged in the North Sea. 
Netherlands Journal of Sea Research 25 (1/2): 175-179. 

Reiss H, Greenstreet SPR, Sieben K, Ehrich S, Piet GJ, Quirijns F, Robinson L, Wolff WJ & Kröncke 
I (2009) Effects of fishing disturbance on benthic communities and secondary production 
within an intensively fished area. Marine Ecology Progress Series 394: 201-213 

Reubens JT, Degraer S, & Vincx M (2014) The ecology of benthopelagic fishes at offshore wind 
farms: a synthesis of 4 years research. Hydrobiologia 727: 121-136. 

Richardson JW (2004) Marine mammals versus seismic and other acoustic surveys: Introduction to 
the noise issue. Polarforschung 72 (2/3), S. 63-67. 

Rose A, Diederichs A, Nehls G, Brandt MJ, Witte S, Höschle C, Dorsch M, Liesenjohann T, Schubert 
A, Kosarev V, Laczny M, Hill A & Piper W (2014) OffshoreTest Site Alpha Ventus; Expert 
Report: Marine Mammals. Final Report: From baseline to wind farm operation. Commis-
sioned by the Federal Maritime and Hydrographic Agency. 

Rumohr, H., (2003): Devastated... Effects of fishing on bottom-dwelling organisms in the North-East 
Atlantic. WWF Germany, 27 p. 

Salzwedel H, Rachor E & Gerdes D (1985) Benthic macrofauna communities in the German Bight. 
Publications of the Institute of Marine Research, Bremerhaven 20: 199-267. 

Scheidat M, Gilles A & Siebert U (2004) Survey of the density and distribution patterns of harbour 
porpoises (Phocoena phocoena) in the German North and Baltic Seas MINOS - Subproject 
2, final report, pp. 77-114. 

Scheidat M,Tougaard J,Brasseur S, Carstensen J,van Polanen-Petel T,Teilmann J & Reijnders P 
(2011) Harbour porpoises (Phocoena phocoena) and windfarms: a case study in the Dutch 
North Sea. Environmental Research Letters 6 (2): 025102. 



Non-technical summary 235 

 

Schomerus T, Runge K, Nehls G, Busse J, Nommel J & Poszig D (2006) Strategic environmental 
assessment for offshore wind energy use. Fundamentals of ecological planning for the ex-
pansion of offshore wind energy in the German Exclusive Economic Zone. Publication series 
Environmental Law in Research and Practice, Volume 28, Verlag Dr. Kovac, Hamburg 2006. 
551 pages. 

Schwarz J & Heidemann G (1994) On the status of seal and grey seal populations in the Wadden 
Sea. Published in: Warning signals from the Wadden Sea, Blackwell, Berlin. 

Schwarzer, K., and M. Diesing, (2003): Investigation of the FFH habitat types sandbank and reef in 
the German North and Baltic Sea EEZ. 2nd interim report, 62 p. with annex. 

Schwemmer P, Mendel B, Sonntag N, Dierschke V & Garthe S (2011) Effects of ship traffic on sea-
birds in offshore waters: Implications for marine conservation and spatial planning. Ecological 
Applications 21/5, S: 1851-1860. DOI: 10.2307/23023122. 

Sciberras, M., Jenkins, S.R., Kaiser, M.J., Hawkins, S.J. & Pullin, A.S. (2013). Evaluating the biolog-
ical effectiveness of fully and partially protected marine areas. Environmental Evidence 2013 
2:4. 

Segschneider M., (2014): Burnt and sunken - The wreck Lindormen in the Fehmarnbelt. In: Archae-
ological News from Schleswig-Holstein 20, 2014, 88-93. 

Smolczyk U (2001). Foundation Engineering Paperback Part 2, Geotechnical Methods: Reference 
values for the thermal conductivity of water-saturated soils. Ernst & Sohn publishing house, 
Berlin. 

Southall BL, Bowles AE, Ellison WT, Finneran JJ, Gentry RL, Greene CR Jr, Kastak D, Ketten DR, 
Miller JH, Nachtigall PE, Richardson WJ, Thomas JA & Tyack PL (2007) Marine mammal 
noise exposure criteria: Initial scientific recommendations. Aquatic Mammals 33: 411 - 521. 

Stobart B., Warwick R., Gonzaléz C., Mallol S., Diaz D., Reñones O. & Goñi R. (2009) Long-term 
and spillover effects of a marine protected area on an exploited fish community. In Mar Ecol 
Prog Ser. Vol. 384: 47-60. doi: 10.3354/meps08007. 

Strip K (1969a) Seasonal fluctuations of macrofauna and meiofauna in the Helgoland Bay. Publica-
tions of the Institute of Marine Research, Bremerhaven 12: 65-94. 

Strip K (1969b) The Associations of Benthos in the Bay of Heligoland. Publications of the Institute of 
Marine Research, Bremerhaven 12: 95-142. 

Sulak, R. P. M. and J. Danielsen, (1989): Reservoir aspects of Ekofisk subsidence. Journal of Pe-
troleum Technology, XX, 709-716. 

Tardent P (1993) Marine biology. An introduction. 2. Revised and extended edition. Georg Thieme 
Verlag, Stuttgart, New York, 305 pages. 

Thiel R, Winkler H, Böttcher U, Dänhardt A, Fricke R, George M, Kloppmann M, Schaarschmidt T, 
Ubl C, & Vorberg, R (2013) Red list and complete species list of established fish and lampreys 
(Elasmobranchii, Actinopterygii & Petromyzontida) of the marine waters of Germany. Nature 
conservation and biological diversity 70 (2): 11-76. 



236 Non-technical summary 

 

Dunes. Institute for Fishery Ecology. (2020) Marine waste - waste composition. 
https://www.thuenen.de/de/fi/arbeitsbereiche/meeresumwelt/meeresmuell/muell-zusam-
mensetzung/, last accessed on 19.08.2020. 

Thuenen (2020) Description and spatial delimitation of the Norway lobster fishery in the Southern 
Silt Bottom area. Unpublished expert report Thünen Institute for Sea Fisheries, Bremerhaven, 
24.04.2020. 

Tillit DJ, Thompson PM & Mackay A (1998) Variations in harbour seal Phoca vitulina diet and dive-
depths in relation to foraging habitat. Journal of Zoology 244: 209-222. 

Todd VLG, Pearse WD, Tregenza NC, Lepper PA & Todd IB (2009) Diel echolocation activity of 
harbour porpoises (Phocoena phocoena) around North Sea offshore gas installations. ICES 
Journal of Marine Science 66: 734–745. 

Trimmer, M., Petersen, J., Sivyer, D. B., Mills, C., Young, E. and E. R. Parker, (2005): Impact of 
long-term benthic trawl disturbance on sediment sorting and biogeochemistry in the southern 
North Sea. Marine Ecology Progress Series, 298, 79-94. 

Trippel E.A., Kjesbu O.S. & Solemdal P. (1997) Effects of adult age and size structure on reproduc-
tive output in marine fishes. In Early life history and recruitment in fish populations (pp. 31-
62). Springer, Dordrecht. 

Tunberg BG & Nelson WG (1998) Do climatic oscillations influence cyclical patterns of soft bottom 
macrobenthic communities on the Swedish west coast? Marine Ecology Progress Series 170: 
85−94. 

Valdemarsen JW (1979) Behavioural aspects of fish in relation to oil platforms in the North Sea. Int 
Counc Explor Sea CM 1979/B:27  

van Bernem K.H. (2003) Influence of oil on marine organisms and habitats = Effects of oil on marine 
organisms and habitats, in: Lozán, J.L. et al. (Ed.) Warning signals from the North Sea & 
Wadden Sea: a current environmental balance. pp. 229-234 

Van Beusekom JEE, Thiel R, Bobsien I Boersma M, Buschbaum C, Dänhardt A, Darr A, Friedland 
R, Kloppmann MHF, Kröncke I, Rick J & Wetzel M (2018) Aquatic ecosystems: North Sea, 
Wadden Sea, Elbe Estuary and Baltic Sea. In: Von Storch H, Meinke I & Claußen M (eds.) 
Hamburger Klimabericht - Wissen über Klima, Klimawandel und Auswirkungen in Hamburg 
und Norddeutschland. Springer Spektrum, Berlin, Heidelberg. 

Van Ommeren, M., (2019): Old shipwreck found - wood from 1536. Cultural Heritage Agency of the 
Netherlands, https://www.maritime-heritage.com/articles/old-shipwreck-found-wood-1536. 

VDI (1991) VDI Heat Atlas, VDI Publishing House, Düsseldorf. 

Velando A, Álvarez D, Mouriño J, Arcos F, Barros Á (2005a) Population trends and reproductive 
success of the European shag Phalacrocorax aristotelis on the Iberian Peninsula following 
the Prestige oil spill. J Ornithol 146: 116-120. DOI 10.1007/s10336-004-0068-z 

Velando A, Munilla I, Leyenda PM (2005b) Short-term indirect effects of the 'Prestige' oil spill on 
European shags: changes in availability of prey. Mar Ecol Prog Ser 302: 263-274. 



Non-technical summary 237 

 

Velasco F, Heessen HJL, Rijndsdorp A & De Boois I (2015) 73. Turbots (Scophthalmidae). In: 
Heessen H, Daan N, Ellis JR (Hrsg) Fish atlas of the Celtic Sea, North Sea, and Baltic Sea: 
based on international re-search-vessel surveys. Academic Publishers, Wageningen, Seite 
429-446. 

Walter, U., Buck, B. H. and H. Rosenthal, (2003): Mariculture in the North Sea Region: Status quo, 
Problems and Trends. In: Lozan, J.L., Rachor, E., Reise, K., Sündermann, J. and H. von 
Westernhagen. Warning Signals from the North Sea & Wadden Sea - A Current Environmen-
tal Balance. Scientific evaluations, Hamburg 2003. 122-131. 

Walter G, Matthes H, Joost M (2005): Bat migration across the North and Baltic Seas. Nature and 
landscape, 41, 12-21. 

Wasmund N, Postel L & Zettler ML (2011) Biological conditions in the German Exclusive Economic 
Zone of the North Sea in 2010. Leibniz Institute for Baltic Sea Research Warnemünde, Ma-
rine Science Reports 85: 89-169. 

Watermann, B., Schulte-Oehlmann, U. and J. Oehlmann, (2003): Endocrine effects of Trbutyl Tin 
(TBT). In: Lozan, J.L., Rachor, E., Reise, K., Sündermann, J. and H. von Westernhagen. 
Warning Signals from the North Sea & Wadden Sea - A Current Environmental Balance. 
Scientific evaluations, Hamburg 2003. 239-244. 

Watling L & Norse EA (1998). Disturbance of the seabed by mobile fishing gear: a comparison to 
forest clearcutting. Conservation Biology 12(6), 1180-1197. 

Weber, W., Ehrich, S. and E. Dahm, (1990): Impact of fisheries on the North Sea ecosystem. In: In 
Lozán, J.L., Rachor, E., Reise, K., Sündermann, J. & Westernhagen, H. v. (eds.): Warning 
signals from the North Sea & Wadden Sea. A current environmental balance. Scientific eval-
uations, Hamburg 2003. 252-267. 

Weigel, S., (2003): Pollution of the North Sea with organic pollutants. In: Lozan, J.L., Rachor, E., 
Reise, K., Sündermann, J. and H. von Westernhagen. Warning Signals from the North Sea 
& Wadden Sea - A Current Environmental Balance. Scientific evaluations, Hamburg 2003. 
83-90. 

Weilgart L. (2018) The impact of ocean noise pollution on fish and invertebrates. Report for 
Oceancare, Switzerland. 34 pp. 

Weinert M, Mathis M, Kröncke I, Neumann H, Pohlmann T & Reiss H (2016) Modelling climate 
change effects on benthos: Distributional shifts in the North Sea from 2001 to 2099. Estua-
rine, Coastal and Shelf Science 175: 157−168. 

Welcker J (2019a) Patterns of nocturnal bird migration in the German North and Baltic Seas. Tech-
nical report. BioConsult SH, Husum. 70 pp. Research project (FKZ UM15 86 2000) funded 
by BMU. 

Welcker J (2019b) Weather-dependence of nocturnal bird migration and cumulative collision risk at 
offshore wind farms in the German North and Baltic Seas. Technical report. BioConsult SH, 
Husum. 70 pp. Research project (FKZ UM15 86 2000) funded by BMU. 



238 Non-technical summary 

 

Westerberg H. und Lagenfelt I. (2008) Sub-sea power cables and the migration behaviour of the 
European eel. Fisheries Management and Ecology 15(5-6):369 - 375. DOI: 10.1111/j.1365-
2400.2008.00630.x. 

Westernhagen H von, Hickel W, Bauerfeind E, Niermann U & Kröncke I (1986) Sources and effects 
of oxygen deficiencies in the south-eastern North Sea. Ophelia 26 (1): 457-473. 

Wiese F & Ryan P (2003) The extent of chronic marine oil pollution in southeastern Newfoundland 
waters assessed through beached bird surveys 1984-1999. Marine pollution bulletin 
46(9):1090-101. 

Zeiler, M., Figge, K., Griewatsch, K., Diesing, M. and K. Schwarzer, (2004): Regeneration of material 
extraction points in the North and Baltic Seas. The Coast, 68, 67-98. 

Zidowitz H., Kaschner C., Magath V., Thiel R., Weigmann S. & Thiel R. (2017) Endangering and 
protection of sharks and rays in the German marine areas of the North Sea and Baltic Sea. 
On behalf of the Federal Agency for Nature Conservation. 225 pages. 

Ziegelmeier E (1978) Macrobenthos investigations in the eastern part of the German Bight from 1950 
to 1974. Rapports et procès-verbaux des réunions du Conseil International de Exploration de 
Mer 172: 432-444. 

 


