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1 Introduction 

1.1 Legal basis and tasks of envi-

ronmental assessment 

According to Section 12, paragraph 4 in conjunc-

tion with Section 10, paragraph 2 of the Offshore 

Wind Energy Act of 13 October 2016 (BGBl. I p. 

2258, 2310) as last amended by Article 21 of the 

Act of 13 May 2019 (BGBl. I p. 706) (Wind En-

ergy at Sea Act WindSeeG), the BSH shall as-

sess the suitability of a site for the construction 

and operation of wind turbines at sea as a basis 

for the separate determination of suitability. In 

accordance with Section 12, paragraph 5 Wind-

SeeG, the result of the suitability assessment 

and the capacity to be installed shall be deter-

mined by legal ordinance if the suitability assess-

ment shows that the site is suitable for tendering 

according to Part 3 Section 2. As part of the suit-

ability assessment, an environmental assess-

ment is carried out within the meaning of the En-

vironmental Impact Assessment Act in the ver-

sion of the announcement from 24 February 

2010 (BGBl. I p. 94) as last amended by Article 

22 of the Act of 13 May 2019 (BGBl. I p. 706) 

(Environmental Impact Assessment Act – 

UVPG), Strategic Environmental Assessment 

(SEA). 

The obligation to implement a strategic environ-

mental assessment with the preparation of an 

environmental report results from Section 35, 

paragraph 1, no. 1 UVPG in conjunction with no. 

1.18 of Annex 5, according to which determina-

tions of the suitability of a site and the installable 

capacity on the site according to Section 12, par-

agraph 5 WindSeeG constitute plans or pro-

grammes within the meaning of the UVPG and 

are subject to the SEA obligation. In accordance 

with Section 33 UVPG, the SEA is a “dependent 

part of official procedures for the preparation or 

amendment of plans and programmes”. The of-

ficial procedure for drawing up the plan, in this 

case for determining suitability, is the suitability 

assessment because any threat to the marine 

environment must be investigated within this 

framework.  

The suitability and performance determination it-

self is the “plan” within the meaning of the UVPG 

(i.e. the formally confirming file based on the re-

sult of the suitability assessment). 

According to Article 1 of the SEA Directive 

2001/42/EC, the objective of strategic environ-

mental assessment is to ensure a high level of 

environmental protection in order to promote 

sustainable development, and thereby to con-

tribute to ensuring that environmental consider-

ations are taken into consideration in an appro-

priate manner well in advance of concrete pro-

ject planning, when the plans are compiled and 

adopted. The Strategic Environmental Assess-

ment has the task of identifying, describing, and 

assessing the likely major environmental im-

pacts of the implementation of the plan. It serves 

as an effective environmental precaution accord-

ing to the applicable laws and is implemented ac-

cording to consistent principles, and with public 

participation. All protected assets in accordance 

with Section 2, paragraph 1 UVPG must be con-

sidered: 

 Human beings, in particular human health,  

 fauna, flora, and biodiversity, 

 site, soil, water, air, climate and landscape, 

 cultural heritage and other material assets 
as well as 

 the interrelationships between the afore-
mentioned protected assets. 

The Strategic Environmental Assessment was 

completed in December 2021. The main content 

document of the Strategic Environmental As-

sessment for Site N-7.2 is this environmental re-

port. This identifies, describes, and assesses the 

likely major environmental impacts of imple-

menting the plan for this site as well as possible 

planning alternatives, taking into consideration 

the main purposes of the plan. 



2 Introduction 

 

1.2 Brief description of the content 

and the most important objec-

tives of the suitability and per-

formance determination  

With the introduction of the central model, the 

support system for offshore wind energy was 

changed to a tendering model. The subject of the 

tenders for offshore wind energy are sites in the 

German North Sea and Baltic Sea on which wind 

turbines are to be erected. The site development 

plan (SDP), which precedes this determination 

of suitability, defines areas and sites in these ar-

eas and determines the chronological order in 

which the sites are tendered by the FNA. The 

designation of the sites is based on the current 

expansion targets of the federal government. 

The tendering of a site by the Federal Network 

Agency requires that this specific site is suitable 

for the erection of offshore wind turbines. 

To this end, the suitability of the site and the re-

spective capacity to be installed shall be deter-

mined by means of a legal ordinance in accord-

ance with Section 12, paragraph 5 WindSeeG. 

The suitability is established if the preceding suit-

ability assessment shows that the site is funda-

mentally suitable for the construction of a wind 

farm.  

The determination of suitability additionally 

serves as a classification for the subsequent 

planning approval procedure. This preliminary 

assessment of the concerns and criteria of the 

planning approval procedure (as far as possible 

without knowledge of the concrete design of the 

project) is intended to prevent a negative deci-

sion in the planning approval procedure as far as 

possible because such a late rejection and thus 

the loss of the site would threaten the primary 

objective of the WindSeeG, which is to steadily 

increase the installed capacity of offshore wind 

turbines to the target value in 2030.  

Through this early assessment, questions rele-

vant to approval can be sifted, and subsequent 

planning approval procedures can thus be accel-

erated. This primarily serves to simplify admin-

istration and indirectly benefits the subsequent 

executing agency of the project. 

The main contents of the legal ordinance on the 

determination of suitability will be:  

 the determination of the suitability of the 

specific sites at the time they are put out to 

tender according to Part 3 Section 2 Wind 

Energy at Sea Act as well as 

 the designation of the capacity to be in-

stalled in each case 

According to Section 10, paragraph 2 Wind-

SeeG, a site is suitable for the erection of wind 

turbines if  

 the requirements of spatial planning 

are observed,  

 there is no threat to the marine envi-

ronment,  

 in particular no concern of pollution of 

the marine environment within the 

meaning of Article 1, paragraph 1, No. 

4 of the United Nations Convention on 

the Law of the Sea (UNCLOS) and  

 no threat to bird migration,  

 the safety and ease of shipping and 

air traffic as well as  

 the certainty of national and allied de-

fence is guaranteed,  

 other overriding public or private inter-

ests do not conflict,  

 any development would be compati-

ble with existing and planned cable, 

offshore connection, pipeline and 

other subsea cables and pipelines  

 and with existing and planned sites of 

converter platforms or substations and  

 other requirements according to the 

WindSeeG and other public law provi-

sions are complied with. 
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A strategic environmental assessment is carried 

out on the question of whether there is a threat 

to the marine environment.  

The legal ordinance on the determination of suit-

ability may stipulate requirements for subse-

quent projects if there are otherwise concerns 

that the construction and operation of offshore 

wind turbines on the site will have adverse ef-

fects on the aforementioned criteria and con-

cerns. The planned requirements can be found 

in the determination of suitability and are sum-

marised for the marine environment under Chap. 

9 (Planned measures to avoid, reduce, and com-

pensate for environmental impacts) and Chapter 

11 (Planned measures to monitor impacts). 

1.3 Staged planning procedures – 

relationship to other relevant 

plans, programmes, and projects  

1.3.1 Introduction  

The determination of suitability is part of a staged 

planning process for offshore wind energy, 

which serves to stratify and begins with spatial 

planning as strategic spatial planning for the en-

tire exclusive economic zone (EEZ). A strategic 

environmental assessment must be carried out 

when the spatial plan is drafted. This is followed 

by site development planning as a controlling 

planning instrument. The aim is to plan the use 

of offshore wind energy in a targeted manner 

and as optimally as possible under the given 

framework conditions by designating areas and 

sites as well as routes and route corridors for grid 

connections or for cross-border submarine cable 

systems. A Strategic Environmental Assessment 

is being carried out to accompany the prepara-

tion of the SDP. 

This is followed by the determination of suitabil-

ity. This, in turn, forms the basis for the subse-

quent planning approval. If the suitability of a site 

for the use of offshore wind energy is estab-

lished, the site is put out to tender and the win-

ning bidder can submit an application for ap-

proval (planning approval or planning permis-

sion) for the construction and operation of wind 

turbines on the site. As part of the planning ap-

proval procedure, an environmental impact as-

sessment is carried out if the prerequisites are 

met.  

In the case of multi-stage planning and approval 

procedures, for environmental assessments, it 

follows from the relevant legislation (e.g. Spatial 

Planning Act, WindSeeG and Federal Mining Act 

(BBergG)) or, more generally, from Section 39, 

paragraph 3 UVPG that, in the case of plans, 

when defining the scope of the investigation, it 

should be designated at which of the stages of 

the process certain environmental impacts are to 

be assessed in focus. This serves to prevent the 

conducting of multiple assessments. The nature 

and extent of the environmental impacts, tech-

nical requirements, and the content and subject 

matter of the plan must be taken into considera-

tion. 

In the case of subsequent plans and subsequent 

approvals of projects for which the plan sets a 

framework, the environmental assessment ac-

cording to Section 39, paragraph 3, sentence 3 

UVPG shall be limited to additional or other ma-

jor environmental impacts as well as to neces-

sary updates and more detailed investigations. 
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Figure 1: Overview of the environmental assessments to be carried out at each stage of the procedure. 

 

Within the framework of the staged planning and 

approval procedure, all assessments have in 

common that environmental impacts on the pro-

tected assets listed in Section 2, paragraph 1 

UVPG are considered, including their interrela-

tionships. 

According to the definition of Section 2, para-

graph 2 UVPG, environmental impacts within the 

meaning of the UVPG are direct or indirect ef-

fects of a project or the implementation of a plan 

or programme on the protected assets. 

According to Section 3 UVPG, environmental as-

sessments comprise the identification, descrip-

tion, and assessment of the major impacts of a 

project or a plan or programme on the protected 

assets. They serve to ensure effective environ-

mental precaution according to the applicable 

laws and are carried out according to uniform 

principles and with public participation. 

In the offshore area, the special protected assets 

have been established as subcategories of the 

legally specified protected assets animals, 

plants, and biological diversity: 

 Avifauna: Seabirds/resting birds and migratory 

birds 

 Benthos 

 Plankton 

 Marine mammals 

 Fish 

 Bats 

In detail, the staged planning process is as fol-

lows: 

1.3.2 Maritime spatial planning (EEZ)  

At the highest and superordinate level is the in-

strument of maritime spatial planning. For sus-

tainable spatial development in the EEZ, the 

BSH prepares spatial plans on behalf of the re-

sponsible Federal Ministry; these comes into 

force in the form of legal ordinances. The Ordi-

nance of the (then) Federal Ministry of Transport, 

Building and Urban Development (BMVBS) on 
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Spatial Planning in the German EEZ in the North 

Sea dated

 

Figure 2: Overview of the protected assets in the environmental assessments.

21 September 2009 BGBl. I p. 3107 entered into 

force on 26 September 2009, and the Ordinance 

for the Area of the German EEZ in the Baltic Sea 

dated 10 December 2009 BGBl. I p. 3861 en-

tered into force on 19 December 2009. The spa-

tial plans are currently being updated. The drafts 

of the spatial plan and the environmental reports 

for the German EEZ of the North Sea and Baltic 

Sea were consulted both nationally and interna-

tionally. The current status is available on the 

                                                

1 https://www.bsh.de/DE/THEMEN/Offshore/Meer-

esraumplanung/Fortschreibung/fortschreibung-

raumplanung_node.html. 

website of the BSH.1 The updated plan is ex-

pected to come into force as an ordinance in 

September 2021. Conditional or temporary spa-

tial designations are also made in this. 

The spatial plans shall define designations, tak-

ing into consideration any interrelationships be-

tween land and sea as well as safety aspects 

 to ensure the safety and ease of shipping traf-

fic, 

 for further economic uses, 



6 Introduction 

 

 for scientific uses and 

 to protect and improve the marine environment. 

Within the framework of spatial planning, desig-

nations are mainly made in the form of priority 

and reservation areas as well as objectives and 

principles. According to Section 8, paragraph 1 

ROG, when drafting spatial plans, the body re-

sponsible for the spatial plan must carry out a 

strategic environmental assessment in which the 

expected major impacts of the respective spatial 

plan on the protected assets, including the inter-

relationships, must be identified, described, and 

evaluated. 

The objective of the instrument of spatial plan-

ning is to optimise overall planning solutions. A 

wider range of uses is considered. Fundamental 

strategic questions should be clarified at the be-

ginning of a planning process.   
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The instrument thus functions primarily as a 

steering planning tool for the planning authorities 

in order to create a spatially and environmentally 

compatible framework for all uses. 

In principle, the depth of assessment of the SEA 

in the spatial planning is characterised by a 

greater breadth of investigation (i.e. a fundamen-

tally greater number of alternatives) and a lesser 

depth of investigation in the sense of detailed 

analyses. Above all, regional, national and 

global impacts as well as secondary, cumulative 

and synergetic impacts are taken into consider-

ation.  

The focus of the strategic environmental assess-

ment is therefore on possible cumulative effects, 

strategic and large-scale alternatives, and possi-

ble transboundary impacts. 

1.3.3 Site development plan 

The next level is the SDP. The designations to 

be made by the SDP and examined within the 

framework of the SEA are derived from Section 

5, paragraph 1 WindSeeG. The plan mainly des-

ignates areas and sites for wind turbines as well 

as the expected capacity to be installed on these 

sites. In addition, the SDP also designates 

routes, route corridors and sites. Planning and 

technical principles are also laid down. Although 

these also serve, among other things, to mitigate 

environmental impacts, they may in turn lead to 

impacts so that an assessment is required as 

part of the SEA. 

With regard to the objectives of the SDP, this 

deals with the fundamental questions of the use 

of offshore wind energy and grid connections 

based on the legal requirements, especially with 

regard to the need, purpose, technology, and 

identification of sites and routes or route corri-

dors. The plan therefore primarily has the func-

tion of a management planning instrument in or-

der to create a spatially and, environmentally 

compatible framework for the implementation of 

individual projects (i.e. the construction and op-

eration of offshore wind turbines, their grid con-

nections, cross-border submarine cable sys-

tems, and connections between them). 

The depth of the examination of expected major 

environmental impacts is characterised by a 

greater breadth of investigation (i.e. a greater 

number of alternatives) and, in principle, a lesser 

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, cumulative, and 

synergistic impacts in the sense of an overall 

view are taken into consideration.  

As with the instrument of maritime spatial plan-

ning, the focus of the examination is on possible 

cumulative effects as well as possible cross-bor-

der impacts. In addition, the SDP focuses on 

strategic, technical and spatial alternatives, es-

pecially for the use of wind energy and power ca-

bles. 

1.3.4 Preliminary investigation including 

suitability assessment 

The next step in the staged planning process is 

the suitability assessment of sites for offshore 

wind turbines. In addition, the capacity to be in-

stalled is determined on the site in question.  

According to Section 10, paragraph 2 Wind-

SeeG, the suitability assessment assesses 

whether the construction and operation of off-

shore wind turbines on the site conflicts with the 

criteria for the inadmissibility of designating a site 

in the site development plan according to Sec-

tion 5, paragraph 3 WindSeeG or, insofar as they 

can be assessed independently of the later de-

sign of the project, with the interests relevant for 

the planning approval according to Section 48, 

paragraph 4, sentence 1, WindSeeG.  

Both the criteria of Section 5, paragraph 3 Wind-

SeeG and the matters of Section 48, paragraph 

4, sentence 1 WindSeeG require an assessment 

of whether the marine environment is endan-

gered. With regard to the latter concerns, there 
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must be an assessment of whether pollution of 

the marine environment within the meaning of 

Section 1, paragraph 1, number 4 of the United 

Nations Convention on the Law of the Sea is at 

risk and whether bird migration is of least con-

cern. 

The suitability assessment is thus the instrument 

interposed between the SDP and the planning 

approval procedure for offshore wind turbines. It 

refers to a specific site designated in the SDP 

and is thus much more small-scale than the 

SDP. It is distinguished from the planning ap-

proval procedure by the fact that an inspection 

approach which is independent of the later spe-

cific type of plant and layout is to be applied. The 

impact forecasting is thus based on model pa-

rameters in two scenarios corresponding to the 

range of SDP 2020. These are intended to depict 

possible realistic developments.  

Compared with the SDP, the SEA of the suitabil-

ity assessment is thus characterised by a smaller 

area of investigation and a greater depth of in-

vestigation. In principle, fewer and more spatially 

limited alternatives can be seriously considered. 

The two primary alternatives are the determina-

tion of the suitability of a site on one hand and 

the determination of its (possibly also partial) un-

suitability (see Section 12, paragraph 6 Wind-

SeeG) on the other. On the other hand, re-

strictions on the type and extent of development 

that are included as specifications in the deter-

mination of suitability are not alternatives in this 

sense (see Chapter 10). 

The focus of the environmental assessment in 

the context of the suitability assessment is on the 

consideration of the local impacts caused by a 

development with wind turbines in relation to the 

site and the location of the development on the 

site. 

1.3.5 Approval procedure for offshore wind 

turbines 

The next stage after the suitability assessment is 

the approval procedure for the construction and 

operation of offshore wind turbines. After the 

suitability of the site has been determined and 

the site has been tendered by the FNA, the win-

ning bidder can submit an application for plan-

ning approval or – if the prerequisites are met – 

for planning approval for the construction and 

operation of offshore wind turbines, including the 

necessary ancillary installations on the pre-in-

vestigated site with the award of the contract to 

the FNA in accordance with Section 46, para-

graph 1 WindSeeG. 

In addition to the legal requirements of Section 

73, paragraph 1, sentence 2 VwVfG, the plan 

must include the information contained in Sec-

tion 47, paragraph 1 WindSeeG. The plan may 

be adopted only under certain conditions listed 

in Section 48, paragraph 4 WindSeeG and, 

among other things, only if the marine environ-

ment is not threatened, in particular if there is no 

concern of pollution of the marine environment 

within the meaning of Article 1, paragraph 1, 

Number 4 of the Convention on the Law of the 

Sea and bird migration is not threatened. 

According to Section 24 UVPG, the competent 

authority shall prepare a summary presentation 

 of the environmental impacts of the project, 

 the characteristics of the project and the lo-

cation that are intended to exclude, mitigate, 

or compensate for major negative environ-

mental impacts,  

 measures to prevent, mitigate, or offset ma-

jor negative environmental impacts, and 

 the compensatory measures in the case of 

interventions in nature and landscape. 

According to Section 16, paragraph 1 UVPG, the 

project developer must submit a report to the 

competent authority on the likely environmental 

impacts of the project (EIA report), which must 

contain at least the following information:  

 a description of the project, including the lo-

cation, nature, scope, design, size, and 

other essential characteristics of the project, 
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 a description of the environment and its 

components within the sphere of influence 

of the project, 

 a description of the characteristics of the 

project and of the location of the project to 

exclude, mitigate, or offset the occurrence of 

major adverse environmental impacts of the 

project, 

 a description of the measures planned to 

prevent, mitigate, or offset any major ad-

verse environmental impacts of the project 

on the environment and a description of 

planned compensatory measures, 

 a description of the expected major environ-

mental impacts of the project, 

 a description of the reasonable alternatives, 

relevant to the project and its specific char-

acteristics, that have been considered by 

the developer and the main reasons for the 

choice made, taking into consideration the 

specific environmental impacts of the project 

as well as 

 a generally understandable, non-technical 

summary of the EIA report. 

Pilot wind turbines are dealt with exclusively 

within the framework of the environmental as-

sessment in the approval procedure and not at 

upstream stages.
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1.3.6 Summary overviews of environmental assessments 

  

 

 

Figure 3: Object of the planning and approval procedures with emphasis on environmental assessment. 
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Figure 4: Subject of the planning and approval procedures with a focus on environmental assessment for site 

development plan, suitability assessment, and EIA. 

Table 1: Overview of the priorities of environmental assessments in the planning and approval procedure. 

 

Spatial planning 

 

SDP 

 

 

Suitability assessment 

Strategic planning  

for the designations 

Strategic environmental as-

sessment 

for sites with wind turbines 

Designations and subject of assessment 

-Priority and reservation areas  

 to ensure the  
safety and ease of shipping 
traffic, 

 To further economic uses. es-
pecially offshore wind energy 
and pipelines 

 for scientific uses and 

 to protect and enhance the 
marine environment  

 

-Objectives and principles 

-Application of the ecosystem ap-

proach  

 Areas for offshore wind tur-
bines  

 Sites for offshore wind tur-
bines, including the ex-
pected capacity to be in-
stalled 

 Platform locations 

 Routing and route corridors 
for submarine cable sys-
tems 

 Technical and planning prin-
ciples 

 Examination/determination of 
the suitability of the site for 
the erection and operation of 
wind turbines, including the 
capacity to be installed 

 Based on the data handed 
over and collected (StUK) as 
well as other information that 
can be determined with rea-
sonable effort 

 Specifications, in particular 
on the type, extent, and loca-
tion of the development 

 

 

Analysis of environmental impacts 

SEA 
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Analyses (identifies, describes 
and assesses) the expected ma-
jor impacts of the plan on the ma-
rine environment 

 
 

Analyses (identifies, describes 
and assesses) the expected ma-
jor impacts of the plan on the 
marine environment 
 

 

Analyses (identifies, describes, 
and assesses) expected major 
environmental impacts from the 
construction and operation of WT 
that can be assessed inde-
pendently of the subsequent de-
sign of the project using model 
assumptions 

Objective 

Aims to optimise overall planning 
solutions (i.e. comprehensive 
bundles of measures). 
  
Consideration of a wider range of 
uses.  
Starts at the beginning of the 
planning process to clarify basic 
strategic issues (i.e. at an early 
stage when there is still more 
room for manoeuvre). 
 

For the use of offshore wind en-
ergy, addresses the fundamen-
tal questions of  

 Needs or legal objectives  

 Purpose  

 Technology 

 Capacities  

 Finding sites for platforms 
and routes 

Searches for bundles of 
measures without making an ab-
solute assessment of the envi-
ronmental impact of the plan-
ning.  

Deals with the fundamental is-
sues for the use of offshore wind 
energy according to  

 Capacity 

 Suitability of the specific  
site 

Assesses the suitability of the site 
in particular with regard to 

 Type of development 

 Size of the development 

 Location of the development 
on the site 

 

Essentially functions as a steer-
ing planning instrument for the 
planning authorities in order to 
create a spatially and environ-
mentally compatible framework 
for all uses. 

Functions primarily as a steering 
planning instrument for a spa-
tially and environmentally com-
patible framework for the reali-
sation of individual projects 
(wind turbines and grid connec-
tions, cross-border submarine 
cables).  

Acts as an instrument between 
the SDP and the approval proce-
dure for wind turbines on a spe-
cific site.  
 

Assessment depth 

Characterised by greater breadth 
of investigation (i.e. a larger num-
ber of alternatives and less depth 
of investigation (no detailed anal-
yses)). 
Spatial, national, and global im-
pacts as well as secondary, cu-
mulative, and synergetic impacts 
are taken into consideration in the 
sense of an overall view. 

Characterised by greater 
breadth of investigation (i.e. 
larger number of alternatives 
and less depth of investigation 
(no detailed analyses)). 
Local, national, and global im-
pacts as well as secondary, cu-
mulative, and synergetic impacts 
are taken into consideration in 
the sense of an overall view. 

Characterised by a small-scale 
area of investigation, greater 
depth of investigation (detailed 
analyses). 
Considers primarily local or na-
tional impacts on neighbouring 
countries as well as addi-
tional/new secondary, cumulative, 
and synergistic impacts as appro-
priate. 

Focus of the assessment 

Cumulative effects 

 Overall perspective 

 Strategic and large-scale al-
ternatives 

 Possible transboundary im-
pacts  

 

 

 

 

Cumulative effects 

 Overall perspective 

 Strategic, technical and spa-
tial alternatives 

 Possible transboundary im-
pacts  

Local impacts of any develop-

ment 

 Consideration of the specific 
site 

 Technical and small-scale al-
ternatives 

 

 

 

 

Approval procedure (planning approval or permit) for WT (EIA) 
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Subject of the assessment 

Environmental impact assessment on request for  

 the erection and operation of wind turbines  

 on the site identified and pre-screened for suitability in the SDP  

 according to the designations of the SDP and specifications of the determination of suitability. 

Environmental impact assessment 

Analyses (determines, describes, and assesses) the environmental impacts of the specific project (wind 

turbines and possibly platforms and in-farm cabling) 

According to Section 24 UVPG, the competent authority shall prepare a summary presentation 

 of the environmental impacts of the project, 

 the characteristics of the project and the location that are intended to exclude, mitigate, or compen-

sate for major negative environmental impacts,  

 measures to prevent, mitigate, or offset major negative environmental impacts, and 

 the compensatory measures in the case of interventions in nature and landscape (Note: Exception 

according to Section 56, paragraph 3 BNatSchG 

Objective 

Deals with the questions of the concrete design (“how”) of a project (technical equipment, construction) at 

the request of the tender winner/project developer  

Assessment depth 

Characterised by narrower area of investigation (i.e. a limited number of alternatives) and greater depth 

of investigation (detailed analyses). 

Assesses the environmental impact of the project on the site under study and formulates conditions for 

this. 

Considers mainly local impacts in the vicinity of the project. 

Focus of the assessment 

The main focus of the assessment is formed by: 

 Construction-related and operational environmental impacts 

 Testing in relation to the specific installation design 

 Dismantling of the installation 

1.4 Presentation and consideration 

of the objective of environmental 

protection 

The assessment and determination of suitability 

and capacity to be installed shall take into con-

sideration the environmental protection objec-

tives relevant to the plan. These provide infor-

mation on the environmental status to be aimed 

for with regard to the relevant protected assets 

(environmental quality objectives). The objec-

tives of environmental protection can be derived 

from the following international, community, and 

national conventions or regulations, administra-

tive provisions, and strategies that deal with ma-

rine environment protection and based on which 

the Federal Republic of Germany has committed 

itself to certain principles and set objectives. 

1.4.1 International conventions on marine 

environment protection 

The Federal Republic of Germany is party to all 

relevant international conventions on marine en-

vironment protection.  
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1.4.1.1 Globally applicable conventions 

that are wholly or partly aimed at 

marine environment protection 

the 1973 Convention for the Prevention of Pollu-

tion from Ships, as amended by the 1978 Proto-

col (MARPOL 73/78) 

The Convention for the Prevention of Pollution 

from Ships, 1973, developed under the auspices 

of the International Maritime Organization  (Inter-

national Convention for the Prevention of Pollu-

tion from Ships, 1973, promulgated by the Act 

relating to the International Convention for the 

Prevention of Pollution from Ships, 1973, and to 

the 1978 protocol relating thereto of 23 Decem-

ber 1981, BGBl. 1982 II p. 2.) provides the legal 

basis for environmental protection in maritime 

shipping. It primarily addresses ship owners to 

refrain from operational discharges into the sea; 

however, according to Article 2, paragraph 4 

MARPOL, it also applies to offshore platforms. 

Relevant for the suitability assessment are, 

above all, the objectives of the regulations of An-

nexes IV and V on the prevention and reduction 

of the discharge of waste water and ship-gener-

ated waste. In the specifications of the determi-

nation of suitability for the avoidance and reduc-

tion of material emissions, these objectives are 

implemented with regard to the permissibility of 

sewage treatment plants and ship-generated 

waste.  

Convention on the Prevention of Marine Pollu-

tion by Dumping of Wastes and Other Matter 

(London, 29 December 1972) and its 1996 Pro-

tocol 

The Convention on the Prevention of Marine Pol-

lution by Dumping of Wastes and Other Matter 

of 29 December 1972 (announcement of the en-

try into force of the Convention on the Prevention 

of Marine Pollution by Dumping of Wastes and 

Other Matter of 21 December 1977, BGBl. II 

1977, p. 1492) covers the dumping of wastes 

and other matter from ships, aircraft, and off-

shore platforms. While the 1972 London Con-

vention provides for bans on the discharge of 

only certain substances (Black List), the 1996 

protocol (announcement on the entry into force 

of the 1996 Protocol to the Convention on the 

Prevention of Marine Pollution by Dumping of 

Wastes and Other Matter, 9 December 2010, 

BGBl. II No. 35) establishes a general ban on 

discharges. Exceptions to this prohibition are 

permitted only for certain categories of waste 

such as dredged material and inert, inorganic, 

geological substances. These regulations are 

implemented through the requirements of the 

determination of suitability. 

1982 United Nations Convention on the Law of 

the Sea 

Article 208 of the United Nations Convention on 

the Law of the Sea of 10 December 1982 (UN-

CLOS) shall be taken into consideration for the 

construction of installations for the generation of 

energy at sea. This requires coastal states to en-

act and enforce legislation to prevent and reduce 

pollution resulting from activities on the seabed 

or from artificial islands, installations, and struc-

tures. Otherwise, the contracting states have a 

general obligation to protect the marine environ-

ment according to their capabilities (cf Article 

194, paragraph 1 UNCLOS). No harm must be 

done to other states and their environment 

through pollution. For the use of technologies, it 

is regulated that all necessary measures are 

taken to prevent and reduce resulting marine 

pollution (Art. 196 UNCLOS). The Strategic En-

vironmental Assessment serves to identify, de-

scribe, and assess the expected major environ-

mental impacts. The suitability of a site for the 

construction of a wind farm is assessed with re-

gard to threat to the marine environment and 

conflicts of use. Measures to avoid and mitigate 

impacts are elaborated and specifications are 

proposed; these also serve to protect against 

pollution, among other things. 

1.4.1.2 Regional conventions on marine 

environment protection  
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Trilateral Wadden Sea Cooperation (1978) and 

Trilateral Monitoring and Assessment Pro-

gramme of 1997 (TMAP) 

The objective of the Trilateral Wadden Sea Co-

operation and the 1997 Trilateral Monitoring and 

Assessment Programme between Denmark, the 

Netherlands, and Germany is to preserve the di-

versity of biotopes in the Wadden Sea ecosys-

tem. The principle is to achieve, as far as possi-

ble, a natural and self-sustaining ecosystem in 

which natural processes can take place undis-

turbed. For this purpose, a Wadden Sea plan 

with common cornerstones was adopted (COM-

MON WADDEN SEA SECRETARIAT 2010). The objec-

tives of the Wadden Sea Plan, which relate, inter 

alia, to the protected assets landscape, water, 

sediment, birds, marine mammals, and fish and 

overlap in essential points with those of the Hab-

itats and Birds Directive, the Water Framework 

Directive, and the Marine Strategy Framework 

Directive, are taken into consideration through 

the requirements on sediment warming and ca-

ble crossings included in the determination of 

suitability. The impacts on nature conservation 

areas is also examined and included in the as-

sessment and consideration of the plan. 

Convention for the Protection of the Marine En-

vironment of the North-East Atlantic of 1992 

(OSPAR Convention) 

The objective of the Convention for the Protec-

tion of the Marine Environment of the North-East 

Atlantic (OSPAR Convention) is to protect the 

marine environment of the North-East Atlantic 

against risks from anthropogenic pollution from 

all sources. This requires the application of the 

best emission reduction technology available 

(Article 2, paragraph 2 and 3 OSPAR Conven-

tion). With the specifications included in the de-

terminations of suitability, requirements are set 

for the reduction of emissions from the operation 

of the wind farms, platforms, and cables.  

UNECE Convention on the Environmental Im-

pact Assessment (EIA) in a Transboundary Con-

text (Espoo Convention) and UNECE Protocol 

on Strategic Environmental Assessment (SEA 

Protocol) 

The Convention of the United Nations Economic 

Commission for Europe (Convention of 25 Feb-

ruary 1991 on Environmental Impact Assess-

ment in a Transboundary Context, implemented 

by the Espoo Treaty Act of 7 June 2002, BGBl. 

2002 II, p. 1406 et seq. and the Second Espoo 

Treaty Act of 17 March 2006, BGBl. 2006 II, p. 

224 f – UNECE) obliges parties to carry out an 

EIA for planned projects that may have major ad-

verse environmental impacts and to notify the af-

fected parties. The notification shall include de-

tails of the proposed project, including infor-

mation on its transboundary environmental im-

pacts, and shall indicate the nature of the possi-

ble decision. The party in whose jurisdiction a 

project is planned shall ensure that EIA docu-

mentation is prepared as part of the EIA process 

and shall provide it to the Party concerned. The 

EIA documentation is the basis for the consulta-

tions to be held with the party concerned on, 

among other things, the possible transboundary 

environmental impacts of the project as well as 

the mitigation and avoidance of these. The con-

tracting parties shall ensure that the public con-

cerned in the affected state is informed of the 

project and given the opportunity to submit com-

ments. 

The SEA protocol is an additional protocol to the 

Espoo Convention. The UNECE Protocol on 

Strategic Environmental Assessment – SEA 

Protocol – requires the contractual parties to 

take full consideration of environmental consid-

erations when preparing plans and programmes.  

The objectives of the protocol include integrating 

environmental (including health-related) aspects 

into the preparation of plans and programmes, 

voluntarily integrating environmental (including 

health-related) aspects into policies and legisla-

tion, creating clear framework conditions for an 

SEA process, and ensuring public participation 

in SEA processes. In the course of the determi-

nation of suitability, the neighbouring countries 
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are informed and given the opportunity to com-

ment. 

1.4.1.3 Agreements specific to protected 

asset 

1979 Convention on the Conservation of Euro-

pean Wildlife and Natural Habitats (Bern Con-

vention) 

The Convention on the Conservation of Euro-

pean Wildlife and Natural Habitats (see Act on 

the Convention of 19 September 1779 on the 

Conservation of European Wildlife and Natural 

Habitats of 17 July 1984, BGBl. II 1984 p. 618, 

last amended by Article 416 of the Ordinance of 

31 August 2015 (BGBl. I p. 1474) – Bern Con-

vention) of 1979 regulates the protection of spe-

cies through restrictions on removal and use and 

the obligation to protect their habitats. Annex II 

of the strictly protected animal species also pro-

tects, for example, harbour porpoises, divers, lit-

tle gulls, and others. The contents are also in-

cluded in the assessment of environmental im-

pacts via species protection law. 

Convention on the Conservation of Migratory 

Species of Wild Animals (Bonn Convention) of 

1979 

The 1979 Convention on the Conservation of Mi-

gratory Species of Wild Animals (see Act on the 

Convention of 23 June 1979 on the Conservation 

of Migratory Species of Wild Animals of 29 June 

1984 (BGBl. 1984 II p. 569), last amended by Ar-

ticle 417 of the Ordinance of 31 August 2015 

(BGBl. I p. 1474)) obliges the contracting parties 

to take measures for the protection of trans-

boundary wild migratory species and for their 

sustainable use. The range states in which the 

threatened species are distributed must con-

serve their habitats if they are of importance to 

protect the species from the risk of extinction (Ar-

ticle 3, paragraph 4 a Bonn Convention). They 

must also eliminate, compensate for, or minimise 

the adverse effects of activities or obstacles that 

seriously impede the migration of the species 

(Article 3, paragraph 4b Bonn Convention) and 

prevent or reduce, as far as practicable, impacts 

that threaten the species. The conditions are ex-

amined via species protection and territorial pro-

tection law and presented within the framework 

of the environmental report. 

Within the framework of the Bonn Convention, 

regional agreements for the conservation of the 

species listed in Appendix II were concluded ac-

cording to Article 4, No. 3 Bonn Convention. 

 African-Eurasian Migratory Waterbird Agree-

ment, 1995 (AEWA) 

The 1995 African-Eurasian Migratory Waterbird 

Agreement (see Act on the Agreement of 16 

June 1995 on the Conservation of African-Eura-

sian Migratory Waterbirds of 18 September 1998 

(BGBl. 1998 II p. 2498), last amended by Article 

29 of the Ordinance of 31 August 2015 (BGBl. I 

p. 1474)) also surveys bird species migrating 

over the North Sea. Migratory birds should be left 

in a favourable conservation status on their mi-

gration routes, or this status should be restored. 

The environmental report examines the impacts 

of the determination of suitability with regard to 

migratory bird movements in the EEZ.  

Agreement on the Conservation of Small Ceta-

ceans of the Baltic and North Seas of 1991 

(ASCOBANS) 

The 1991 Agreement on the Conservation of 

Small Cetaceans of the Baltic and North Sea 

(see Act on the Agreement of 31 March 1992 on 

the Conservation of Small Cetaceans of the Bal-

tic and North Sea of 21 July 1993 (BGBl. 1993 II 

p. 1113), last amended by Article 419 of the Or-

dinance of 31 August 2015 (BGBl. I p. 1474)) 

stipulates the protection of toothed whales – with 

the exception of the sperm whale – specifically 

for the area of the North Sea and the Baltic Sea. 

Most importantly, a conservation plan was devel-

oped to reduce the by-catch rate. The environ-

mental report will assess the impacts of the des-

ignations on mammals and, as a result of the 

suitability assessment, noise mitigation and 

noise prevention measures, and coordination of 
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pile driving, may be prescribed to protect small 

cetaceans.  

Agreement on the Conservation of Seals in the 

Wadden Sea of 1991 

The 1991 Agreement on the Conservation of 

Seals in the Wadden Sea (see announcement of 

the Agreement on the Conservation of Seals in 

the Wadden Sea, 19 November 1991, BGBl. II 

No. 32 pp. 1307) aims to establish and maintain 

the favourable conservation situation for the seal 

population in the Wadden Sea. It contains regu-

lations on monitoring, removal, and protection of 

habitats. In the environmental report, the ex-

pected major impacts on marine mammals and 

thus also on harbour seals are examined and in-

cluded in the assessment and subsequent con-

sideration. 

Agreement on the Conservation of Populations 

of European Bats of 1991 (EUROBATS) 

The 1991 Agreement on the Conservation of 

Populations of European Bats (EUROBATS, see 

act on the Agreement of 4 December 1991 on 

the Conservation of Bats in Europe, BGBl. II 

1993 p. 1106) is intended to ensure the protec-

tion of all 53 European bat species through ap-

propriate measures. The agreement is open not 

only to European states but also to all range 

states that belong to the distribution area of at 

least one European bat population. The most im-

portant instruments of the agreement are regula-

tions on the removal of animals, the designation 

of important protected areas, and the promotion 

of research, monitoring, and public relations. As 

a specially and strictly protected species, bats 

are the subject of the species protection assess-

ment according to Section 7, paragraph 2, Nos. 

13 and 14 BNatSchG and are also protected un-

der territorial protection law; this is reflected in 

the impact assessment. 

Convention on Biological Diversity 1993 

The Convention on Biological Diversity (see Act 

on the Convention on Biological Diversity of 5 

June 1992 of 30 August 1993, BGBl. II No. 72, 

p. 1741) aims at the conservation of biological 

diversity and the fair and equitable sharing of the 

benefits arising from the use of genetic re-

sources. Furthermore, the sustainable use of 

natural resources is also enshrined as an objec-

tive for conservation for future generations. Ac-

cording to Article 4b, the Convention also applies 

to procedures and activities outside coastal wa-

ters in the EEZ. Biodiversity is a protected asset 

within the scope of the Strategic Environmental 

Assessment. Major environmental impacts are 

thus also likely to be identified and assessed in 

relation to this protected asset.  

 

1.4.2 Environmental and nature conserva-

tion requirements at the EU level 

The material scope of application of the TFEU 

(Treaty on the Functioning of the European Un-

ion, OJ EC No. C 115, 9.5.2008, p. 47) and thus 

in principle also that of secondary law extends to 

the extent that the member states experience an 

increase in rights in an area outside their terri-

tory, which they have transferred to the EU 

(EuGH, Kommission./.Vereinigtes Königreich, 

2005). For the area of marine environmental pro-

tection, nature conservation, or water protection, 

the applicability of the EU legal requirements 

therefore also applies in the EEZ area. 

The relevant EU legislation to be taken into con-

sideration is: 

Council Directive 337/85/EEC of 27 June 1985 

on the environmental impact assessment for cer-

tain public and private projects (Environmental 

Impact Assessment Directive, EIA Directive) and 

Directive 2001/42/EC of the European Parlia-

ment and of the Council of 27 June 2001 on the 

assessment of the environmental impacts of cer-

tain plans and programmes (Strategic Environ-

mental Assessment Directive, SEA Directive) 

Council Directive 337/85/EEC of 27 June 1985 

on the environmental impact assessment of cer-

tain public and private projects on the environ-

ment ((OJ 175 p. 40) (codified by Directive 
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2011/92/EU of the European Parliament and of 

the Council of 13 December 2011 on the envi-

ronmental impact assessment of certain public 

and private projects on the environment; Di-

rective 2011/92/EU of 28 November 2011, OJ 

26/11) was transposed into national law by the 

Environmental Impact Assessment Act. Di-

rective 2001/42/EC of the European Parliament 

and of the Council of 27 June 2001 on the as-

sessment of the environmental impacts of cer-

tain plans and programmes (Strategic Environ-

mental Assessment Directive, SEA Directive OJ 

L 197, 21 July 2001) has also been transposed 

into national law in the Environmental Impact As-

sessment Act. The objectives in accordance with 

the UVPG are therefore to be given priority here. 

Council Directive 92/43/EEC on the Conserva-

tion of natural habitats and of wild fauna and flora 

of 21 May 1992 (Habitats Directive, ABI. L 206 

dated 22 July 1992) 

In designated FFH areas and for projects in their 

vicinity, an FFH impact assessment according to 

Article 6, paragraph 3 Habitats Directive must be 

carried out within the framework of approval pro-

cedures for projects if installations are to be built. 

If there are compelling reasons of public interest, 

erection may be justified even if there is incom-

patibility. The FFH areas in the North Sea have 

now been designated as nature conservation ar-

eas according to the national protected area cat-

egories. The impact assessment is thus based 

on the protective purposes in the nature conser-

vation areas. The directive was implemented in 

Germany by the Federal Nature Conservation 

Act – there, the regulation on Natura 2000 areas 

and on species protection. 

Directive 2000/60/EC of the European Parlia-

ment and the Council dated 23 October 2000 for 

the establishment of a Framework for Commu-

nity Action in Water Policy (Water Framework Di-

rective (WFD)) 

Directive 2000/60/EC of the European Parlia-

ment and of the Council of 23 October 2000 for 

establishing a framework for Community action 

in water policy (WFD, OJ L 327, 22 December 

2000) aims to achieve good ecological status of 

surface waters. This is linked to the monitoring, 

assessment, target setting, and implementation 

of the measures as steps. It also applies to tran-

sitional and coastal waters but not to the EEZ. 

Accordingly, the regulations of the Marine Strat-

egy Framework Directive are primarily relevant 

in the preparation of the environmental report. 

Directive 2008/56/EC of the European Parlia-

ment and the Council dated 17 June 2008 for the 

establishment of a Framework for Community 

Action in Marine Environment (Marine Strategy 

Framework Directive (MSFD)) 

Directive 2008/56/EC of the European Parlia-

ment and of the Council of 17 June 2008 estab-

lishing a Framework for Community Action in 

Marine Environmental Policy (MSFD, OJ L 164, 

25 June 2008) as the environmental pillar of an 

integrated European maritime policy has the ob-

jective of “achieving or maintaining good envi-

ronmental status in the marine environment by 

2020 at the latest” (Article 1, paragraph 1 

MSFD). The focus is on preserving biodiversity 

and the conservation or creation of diverse and 

dynamic oceans and seas that are clean, 

healthy, and productive (cf recital 3 to the 

MSFD). The result is to achieve a balance be-

tween anthropogenic uses and ecological equi-

librium.  

The environmental targets defined in the MSFD 

were developed applying an ecosystemic ap-

proach for controlling human activity and accord-

ing to the precautionary principle and polluter 

pays principle: 

 Marine environments free of adverse effects 
by human-induced eutrophication 

 Marine environments free of pollution from 
contaminants 

 Marine environments free of adverse effects 
to the marine species and habitats induced 
by the impacts of human activity 

 Marine environments containing sustainably 
used and conserved resources 
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 Oceans free of waste pollution 

 Marine environments free of adverse effects 
from anthropogenic introduction of energy 

 Seas with natural hydromorphological char-
acteristics (cf BMU 2012). 

The environmental report serves to systemati-

cally identify, describe, and assess the impacts 

of the designations on the marine environment.  

In particular, impacts on marine species and 

habitats will be assessed and, in order to reduce 

environmental impacts, the determination of suit-

ability will include requirements for waste treat-

ment and resource use as well as with regard to 

pollutants.  

Council Directive 2009/147/EC on the conserva-

tion of wild birds (Birds Directive) 

Council Directive 2009/147/EC on the conserva-

tion of wild birds of 30 November 2009 (Birds Di-

rective OJ L 20/7 of 26 January 2010) aims to 

permanently conserve the populations of all spe-

cies of birds naturally occurring in the areas of 

the EU Member States, including the population 

of migratory bird species, and to regulate not 

only the protection but also the management and 

use of birds. All European bird species as de-

fined in Article 1 of Directive 2009/147/EC are 

protected according to Section 7, paragraph 2, 

No. 13 b) bb) of the Nature Conservation and 

Landscape Management Act. The requirements 

of the Directive are investigated in the context of 

the species protection assessment.  

Rules on sustainable fishing under the Common 

Fisheries Policy 

In the area of fisheries policy, the EU has exclu-

sive jurisdiction (cf Article 3, paragraph 1d Treaty 

on the Functioning of the European Union). The 

regulations include, for example, catch quotas 

based on maximum sustainable yield (MSY), 

multi-annual management plans, a landing obli-

gation for by-catch, and the promotion of aqua-

culture facilities. The use of the EEZ for fishing 

is to be considered as a concern in the determi-

nation of suitability. 

1.4.3 Environmental and nature conserva-

tion requirements at national level 

There are various legal provisions at a national 

level, too, and their specifications must be taken 

into consideration in the environmental report. 

Act on Managing Water Resources (WHG) 

The Act on Managing Water Resources of 31 

July 2009 (BGBl. I p. 2585), last amended by Ar-

ticle 1 of the Act of 18 July 2017 (Federal Water 

Act, WHG, BGBl. I p. 2771) transposes the 

MSFD into national law in Sections 45a to 45l. 

Section 45a WHG implements the objective of 

ensuring good status of marine waters by 2020. 

Deterioration of the status is to be prevented, 

and human inputs avoided or reduced. However, 

regulations on uses such as reservations of per-

mission are not linked to this. Rather, Sections 

45a et seq. are to be interpreted as mandating 

the state to develop strategies for implementa-

tion, whereby Section 45a WHG provides the 

benchmark for the environmental status to be 

aimed at with regard to the relevant protected as-

sets (environmental quality objectives). In turn, 

the standard is used in the interpretation of the 

provisions of the sectoral legislation. Sections 

45a et seq. WHG implement the requirements of 

the MSFD.  

The environmental report serves to systemati-

cally identify, describe, and assess the impacts 

of the designations on the marine environment.  

Act concerning nature conservation and land-

scape management (Federal Nature Conserva-

tion Act - BNatSchG) 

The act on nature conservation and landscape 

management (Federal Nature Conservation Act 

– BnatSchG, last amended by Article 8 of the Act 

of 13 May 2019 (BGBl. I p. 706)) is also applica-

ble in the EEZ according to Section 56, para-

graph 1 BNatSchG except for the landscape 

planning requirements. According to Section 1 
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BNatSchG, the objectives of the BNatSchG in-

clude safeguarding biological diversity and the 

performance and functionality of the natural bal-

ance as well as the diversity, uniqueness, 

beauty, and recreational value of nature and the 

landscape. Sections 56 et seq. BNatSchG con-

tain specifications for marine nature conserva-

tion that require certain assessments; these are 

depicted in the environmental report. This con-

cerns the protection of legally protected biotopes 

according to Section 30 BNatSchG; the destruc-

tion of or other adverse effects on these biotopes 

is prohibited. Furthermore, an impact assess-

ment according to Section 34, paragraph 2 

BNatSchG must be carried out for plans in na-

ture conservation areas or in the case of impacts 

on the protective purpose of nature conservation 

areas. In terms of species protection, according 

to Section 44, paragraph 1 BNatSchG, it is pro-

hibited to injure or kill wild animals of specially 

protected species or to considerably disturb wild 

animals of strictly protected species and Euro-

pean bird species during the breeding, rearing, 

moulting, hibernation, and migration periods.  

In order to assess the suitability of the site, it is 

checked in particular whether there is a threat to 

the marine environment. As a result of the suita-

bility assessment, specifications can be made 

for the subsequent project in order to prevent ad-

verse effects on the marine environment. 

Environmental Impact Assessment Act (UVPG) 

The Environmental Impact Assessment Act 

(UVPG) requires a Strategic Environmental As-

sessment to be carried out for certain plans or 

programmes. Annex 5.1 of the UVPG lists the 

determination of suitability so that there is a gen-

eral obligation to carry out an SEA according to 

Section 35, paragraph 1, No. 1 UVPG. Within 

this framework, the present environmental report 

is being prepared according to the requirements 

of the UVPG, and the national and transbound-

ary public participation is being carried out. 

Offshore Wind Energy Act (WindSeeG) 

The objective of the Offshore Wind Energy Act 

(WindSeeG) is, in accordance with Section 1, 

paragraph 1 WindSeeG, to expand the use of 

wind energy at sea in the interest of climate and 

environmental protection, whereby, in accord-

ance with Section paragraph 2, this is to be 

achieved by steadily and cost-effectively ex-

panding the installed capacity of wind turbines at 

sea from 2021 to 15 Gigawatts by 2030 (see 

supplementary resolutions of the Climate Cabi-

net of 20 September 2019 and of the Federal 

Cabinet of 9 October 2019). Essential elements 

to ensure a steady expansion are the site devel-

opment plan, which identifies potential sites for 

the erection of wind turbines, and the assess-

ment of the suitability of these sites prior to the 

planning approval procedure. However, this ex-

pansion, which is to be driven forward in the in-

terest of climate and environmental protection, 

should in turn take into consideration environ-

mental protection concerns: Section 10, para-

graph 2 WindSeeG stipulates that, in order to de-

termine whether a site is suitable, it must be ex-

amined whether the criteria for the inadmissibility 

of designations in the SDP or the criteria relevant 

for a subsequent planning approval do not con-

flict. In accordance with Section 5, paragraph 3 

WindSeeG, designations are inadmissible if 

there are overriding opposing public or private 

interests. In the following list of impermissible 

designations, the threat to the marine environ-

ment is listed as a standard example (cf Section 

5, paragraph 3, sentence 1, No. 2 WindSeeG). 

Furthermore, in accordance with Section 48, 

paragraph 4, No. 1 WindSeeG, a plan for the 

construction and operation of a wind farm may 

be approved only if the marine environment is 

not threatened. Efficient expansion can take 

place only if the performance potential of a site 

is optimally utilised. At the same time, this ex-

pansion must not threaten the marine environ-

ment; this is why the determination of suitability 

includes requirements that serve to protect it. 

These two essential objectives of environmental 

protection from the WindSeeG are guidelines for 
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the preparation of the plan and the consideration 

in planning. 

Regulations and ordinances governing protected 

areas 

With legal ordinances of 22 September 2017, the 

already existing nature conservation or FFH ar-

eas in the German EEZ were included in the na-

tional area categories and declared nature con-

servation areas according to Section 57 

BNatSchG. Within this framework, they were 

partially regrouped. For example, the Ordinance 

on the Establishment of the “Sylter Außenriff – 

Östliche Deutsche Bucht” nature conservation 

area (NSGSylV of 22 September 2017, BGBl. I 

p. 3423), the Ordinance on the Establishment of 

the “Borkum Riffgrund” nature conservation area 

(NSGBRgV of 22 September 2017, BGBl. I p. 

3395) and the Ordinance on the Establishment 

of the “Doggerbank” nature conservation area 

(NSGDgbV of 22 September 2017, BGBl. I p. 

3400) now include the nature conservation areas 

“Sylter Außenriff – Östliche Deutsche Bucht”, 

“Borkum Riffgrund”, and “Doggerbank”. This 

does not result in any differences with regard to 

the spatial expansion. As a result, some species 

(skua and pomarine skua) were given protected 

status for the first time. In the context of the SEA, 

any impacts on the protected areas or the com-

patibility of sites with wind turbines for the pro-

tected areas are examined in order to check 

whether these areas can be severely adversely 

affected in the components relevant to their pro-

tective purposes. In the impact assessment ac-

cording to Section 34, paragraph 2 BNatSchG, 

reference shall be made to the protective pur-

poses set out in the ordinances. The require-

ments included in the suitability assessment re-

garding the deconstruction of the installations, 

noise mitigation, emission reduction, and gentle 

cable laying procedures also serve to prevent 

adverse effects on the protected areas. 

1.4.4 The energy and climate protection 

objectives of the federal government 

Offshore wind energy was already of particular 

importance after the strategy of the German gov-

ernment for the expansion of offshore wind en-

ergy use in 2002. The proportion of wind energy 

in electricity consumption should grow to at least 

25% within the next three decades. According to 

the resolutions of the Climate Cabinet of 20 Sep-

tember 2019 and the Federal Cabinet of 9 Octo-

ber 2019, the proportion of 

renewable energies in electricity consumption is 

now set to rise to 65% by 2030. Accordingly, the 

target for the expansion of offshore wind energy 

is to be increased to 20 Gigawatts in 2030.  

The climate policy objectives of the federal gov-

ernment form the planning horizon for the desig-

nation of the plan. 

1.5 Methodology of the Strategic En-

vironmental Assessment 

1.5.1 Introduction 

The strategic environmental assessment shall 

determine the nature and extent of the environ-

mental impacts of the plan, taking into consider-

ation the content and subject of decision of the 

plan. The central content document of the Stra-

tegic Environmental Assessment is the environ-

mental report to be prepared in accordance with 

Section 40 UVPG: “The environmental report 

identifies, describes and assesses the expected 

major environmental impacts and reasonable al-

ternatives.  

The environmental report is prepared in advance 

of the public and authority participation and in-

corporated into these procedural steps. The ad-

ditional information that emerges in the course of 

the procedure is used in accordance with Sec-

tion 43 UVPG in order to update the information 

in the environmental report. In accordance with 

Section 40, paragraph 3  UVPG, a preliminary 

assessment of the environmental impacts is al-

ready made in the environmental report. As with 

the EIA, this is to be carried out in a precaution-

ary manner according to legal requirements”. 
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(PETERS/BALLA/HESSELBARTH, UVPG-Kommen-

tar Section 40, marginal number 1.)  

The environmental impacts of the determination 

of suitability for Site N-7.2 are examined here. 

The environmental impacts of constructing an 

offshore wind farm on the site, including all nec-

essary installations, are investigated. The envi-

ronmental impacts are assessed with regard to 

effective environmental precaution within the 

meaning of Section 3 in conjunction with Section 

2, paragraph 1 and 2 UVPG. In accordance with 

Section 10, paragraph 2 in conjunction with Sec-

tion 5, paragraph 3 and Section 48, paragraph 4, 

sentence 1 WindSeeG, it must be ensured that 

the marine environment is not threatened by the 

plan.  

 

1.5.2 Area of investigation 

According to Section 2, paragraph 11 UVPG, the 

area of investigation is the geographical area in 

which environmental impacts relevant to the 

adoption of the plan are likely to occur. Among 

other things, the designated depends on the re-

spective protected asset and is partly limited to 

Site N-7.2 but goes beyond its boundaries (e.g. 

when considering mobile species). 

1.5.3 Implementation of the environmental 

assessment 

The expected major environmental impacts of 

the plan shall be identified and described in ac-

cordance with Section 40, paragraph 1 UVPG, 

and their materiality shall be assessed.  

The description and assessment of the environ-

mental status (taking into consideration the func-

tion and importance of the site for the individual 

protected assets) as well as the development of 

the status if the plan is not implemented form the 

reference status based on which the changes 

caused by the plan or programme can be as-

sessed (see Chapter 2). 

The description and assessment of the expected 

major impacts of the implementation of the plan 

on the marine environment also relate to the pro-

tected assets presented (cf Chapter 4).  

The following protected assets are considered: 

 Site  

 Seabed  

 Water 

 Biotopes 

 Benthos 

 Fish 

 Marine mammals 

 Avifauna 

 Bats 

 Biological diversity 

 Air 

 Climate 

 Landscape 

 Cultural heritage and other 

material assets 

 Humans, especially 

human health 

 

A forecast of the project-related impacts is made 

depending on the criteria of intensity, range, and 

duration of the effects (cf Figure 5). All plan con-

tents that could have considerable environmen-

tal impacts are investigated.  

The impacts of construction, deconstruction, in-

stallation, and operation, including those related 

to maintenance and repair, are considered. The 

likely environmental impacts to be identified are 

both direct and indirect effects of the implemen-

tation of the plan (KMENT UVPG, Section 40, 

marginal number 51); these including second-

ary, cumulative, synergistic, short-, medium-, 

and long-term, permanent and temporary, and 

positive and negative effects. Secondary or indi-

rect impacts are those that do not take effect im-

mediately and thus possibly only after some time 

and/or at other locations (WOLFGANG & APPOLD 

2007; SCHOMERUS ET AL.2006).  

This is followed by a presentation of possible in-

terrelationships as well as a consideration of 
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possible cumulative effects and potential trans-

boundary impacts. 

In general, the following methodological ap-

proaches find their way into the environmental 

assessment: 

 Qualitative descriptions and assessments  

 Quantitative descriptions and assessments 

 Evaluations of the results of the preliminary 

investigation 

 Evaluation of studies and specialist litera-

ture 

 Visualisations 

 Worst-case assumptions  

 Statistical evaluations, modelling, and trend 

assessments (e.g. on the state of the art of 

installations)  

 Assessments by experts/the professional 

public 

Subsequently, according to Section 40, para-

graph 3 UVPG, the materiality of the environ-

mental impacts of the plan shall be provisionally 

assessed in accordance with Section 3, sen-

tence 2 UVPG with regard to effective environ-

mental precaution according to the applicable 

laws. 

A uniform definition of the term “significance” 

does not exist because it is an “individually de-

termined significance” that cannot be considered 

independently of the “specific characteristics of 

plans or programmes” (SOMMER, 2005, 25 f.). In 

this context, the question of materiality is closely 

linked to the question of the subsequent influ-

ence on the decision on the adoption of the plan 

or programme according to Section 44 UVPG 

(Kment in Hoppe/Beckmann/Kment, UVPG – 

Environmental Impact Assessment Act, Environ-

mental Appeals Act, Comment, 5.A, Section 40, 

marginal no. 54.). For the suitability assessment 

and the applicable Section 10, paragraph 2 in 

conjunction with Section 5, paragraphs 3, Sec-

tion 48, paragraph 4, No. 1 WindSeeG, a threat 

to the marine environment from the designations 

of the plan must be ruled out or, in the case of a 

threat to the marine environment, would be con-

siderable. In general, major impacts can be de-

fined as effects that are serious and considera-

ble in the context being considered. 

In accordance with the criteria set out in accord-

ance with Annex 6 of the UVPG for the assess-

ment of whether major environmental impacts 

are likely to occur, the following characteristics 

are to be used for the assessment: 

 the likelihood, duration, frequency, and irre-
versibility of the impacts; 

 the cumulation with other environmental im-
pacts; 

 the transboundary nature of the impacts; 

 the risks to human health or the environment 
(e.g. in the case of accidents); 

 the magnitude and spatial extent of the im-
pacts; 

 the value and vulnerability of the area likely to 
be affected because of special natural char-
acteristics or cultural heritage, the intensity of 
land use, and the exceeding of environmental 
quality standards or limit values; 

 the impacts on areas or landscapes of which 
the protected status is recognised at national, 
community or international level. 

Furthermore, the characteristics of the plan are 
relevant, in particular with regard to 

 the extent to which the plan sets a framework 
for projects and other activities in terms of lo-
cation, type, size, and operating conditions 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 in integrating envi-
ronmental considerations, particularly with a 
view to promoting sustainable development; 

 the environmental issues relevant to the plan; 

 the relevance of the plan for the implementa-
tion of community environmental legislation 
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(e.g. plans and programmes concerning 
waste management or water protection). 

The technical legislation provides specification 

on when an impact reaches the materiality 

threshold. Also sub-legislatively, threshold val-

ues have been developed in order to be able to 

make a delimitation. 

With regard to the consideration of the environ-

mental objectives in the context of the assess-

ment of the expected major environmental im-

pacts of the implementation of the Plan, refer-

ence is made to Chapter 4. 

 

 

 

 

Figure 5: General methodology for assessing the expected major environmental impacts. 

 

1.5.4 Criteria for condition description and 

status assessment  

The status assessment of the individual pro-

tected assets in Chapter 2 is carried out based 

on various criteria. The assessment of the pro-

tected assets goods area/soil, benthos and fish 

is based on the aspects of rarity and threat, di-

versity and uniqueness, and legacy impact. The 

description and assessment of the protected as-

sets marine mammals, seabirds and resting 

birds, and migratory birds is based on aspects 

for the status assessment of the protected as-

sets land/seabed, benthos, and fish. Because 

these are highly mobile species, an approach 

analogous to these protected assets is not expe-

dient. For seabirds and resting birds and marine 

mammals, the criteria of protection status, as-

sessment of occurrence, assessment of spatial 

units, and legacy impacts are therefore used as 

a basis. For the protected asset migratory birds, 

the aspects of rarity and threat as well as the as-

sessment of occurrence and the large-scale im-

portance of the area for bird migration are con-

sidered. 

The following is a list of the criteria used for the 

status assessment of the respective protected 

asset. This overview addresses the protected 

assets that are considered in the focus in the en-

vironmental assessment. 
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Water 

Aspect: Naturalness 

Criterion: Hydrographic conditions and water quality 

Aspect: Legacy impact 

Criterion: Extent of anthropogenic legacy impact of the water body 
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 Area/soil 

Aspect: Rarity and threat 

Criterion: Areal proportion of sediments on the seabed and distribution of the morphological form in-

ventory. 

Aspect: Diversity and uniqueness 

Criterion: Heterogeneity of the sediments on the seabed and development of the morphological inven-

tory of forms. 

Aspect: Legacy impact 

Criterion: Extent of the anthropogenic legacy impact of seabed sediments and morphological form in-

ventory. 

 

Benthos 

Aspect: Rarity and threat 

Criterion: Number of rare or endangered species based on the Red List species identified (Red List by 

RACHOR et al. 2013). 

Aspect: Diversity and uniqueness 

Criterion: Number of species and composition of the species communities. The extent to which species 

or communities characteristic of the habitat occur and how regularly they occur is assessed. 

Aspect: Legacy impact 

For this criterion, the intensity of fishing exploitation, which is the most effective disturbance variable, 

will be used as a benchmark. Benthic communities can also be adversely affected through eutrophica-

tion. For other disturbance variables (e.g. shipping traffic, pollutants), there is currently a lack of suitable 

measurement and detection methods to be able to include them in the assessment. 

 

Biotopes 

Aspect: Rarity and threat 

Criterion: National protection status and threat of biotopes according to the Red List of Threatened 

Biotope Types in Germany (FINCK et al., 2017). 

Aspect: Legacy impact 

Criterion: Threat as a result of anthropogenic influences. 

 
 
Fish 

Aspect: Rarity and threat 

Criterion: Proportion of species considered to be threatened according to the current Red List of Marine 

Fishes (THIEL et al. 2013) and for the diadromous species on the Red List freshwater fish (FREYHOF 

2009) and assigned to Red List categories. 
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Aspect: Diversity and uniqueness 

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 uniqueness of a fish community 

(i.e. how regularly habitat-typical species occur). Diversity and uniqueness are compared and assessed 

between the German EEZ of the North Sea and the individual site. 

Aspect: Legacy impact 

Criterion: The legacy impact of a fish community is defined by anthropogenic influences. Because of 

the removal of indicator species and by-catch as well as the adverse effect on the seabed in the case 

of bottom-disturbing fishing methods, fishing is considered to be the most effective disturbance to the 

fish community and therefore serves as a measure of the legacy impact on fish communities in the 

North Sea and Baltic Sea. There is no assessment of populations at a smaller spatial scale (e.g. the 

German Bight). The input of nutrients into natural waters is another pathway through which human 

activities can affect fish communities (e.g. through algal blooms and oxygen depletion resulting from 

the microbial degradation of organic matter). Eutrophication is therefore used for the assessment of 

the legacy impact.   

 

Marine mammals 

Aspect: Protection status 

Criterion: Status in accordance with Annex II and Annex IV of the Habitats Directive and the following 

international conservation 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 and North Seas), Convention on the Conservation of European Wildlife and Natural Habi-

tats (Bern Convention) 

Aspect: Assessment of the occurrence 

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

density distributions 

Aspect: Assessment of spatial units 

Criteria: Function and importance of the German EEZ as well as the specific site and its immediate 

surroundings for marine mammals as a migration area or feeding or breeding ground 

Aspect: Legacy impact 

Criterion: Threats as a result of anthropogenic influences and climate change. 

 
Seabirds and resting birds 

Aspect: Protection status 

Criterion: Status in accordance with Appendix I of the V-RL, European Red List of BirdLife International 

Aspect: Assessment of the occurrence 

Criteria: Distribution patterns, abundances, variability 

Aspect: Assessment of spatial units 

Criteria: Function of the specific site and its surroundings for breeding birds and migrants and as resting 

areas; distances to protected areas 

Aspect: Legacy impact 

Criterion: Legacy impact/threats as a result of anthropogenic influences and climate change. 
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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 activity and its intensity 

Aspect: Rarity and threat 

Criterion: Number of species and endangerment status of the species involved in accordance with 

Annex I of the Birds Directive, AEWA (African-Eurasian Waterbird Agreement), and SPEC (Species of 

European Conservation Concern). 

Aspect: Legacy impact 

Criterion: Legacy impact/threats as a result of anthropogenic influences and climate change. 

1.5.5 Specific assumptions for the assess-

ment of expected major environmen-

tal impacts 

The description and assessment of the expected 

major impacts of the implementation of the plan 

on the marine environment is carried out in rela-

tion to the protected assets, incorporating the 

status assessment described above.  

1.5.5.1 Impact factors and potential im-

pacts 

The following table sets out the potential environ-

mental impacts based on essential factors that 

form the basis for the assessment of the ex-

pected major environmental impacts. The effects 

are differentiated according to whether they are 

due to construction, deconstruction, or operation 

or are caused by the installation itself. 

Table 2: Project-related impacts if the plan is implemented. 

Protected 
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Effect Potential impact 
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Wind turbines 

Water Resuspension of sediment Change of habitats X   

Change in currents and sea 

state 

Change of habitats  X  

Material emissions Change of habitats   X 

Seabed Introduction of hard substrate 

(foundations) 

Change of habitats  X  

Permanent area use Change of habitats  X  
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Effect Potential impact 
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 Scouring/sediment rear-

rangement 

Change of habitats  X  

Benthos Formation of turbidity plumes Adverse effect on benthic species X   

Resuspension of sediment 

and sedimentation 

Adverse effect on or damage to ben-

thic species or communities 

X   

Introduction  

of hard substrate 

Habitat changes, habitat loss   X  

Fish Sediment turbulence and tur-

bidity plumes 

Physiological effects and deterrent 

effects 

X   

Noise emissions during pile 

driving 

Averting X   

Area use Local habitat loss for demersal fish 

species 

 X  

Introduction of hard substrate Attraction effects, increase in spe-

cies diversity, change in species 

composition 

 X  

Seabirds 

and rest-

ing birds 

Visual unrest as a result of 

construction activity 

Local deterrent and barrier effects X   

Obstacle in airspace Deterrent effects  Habitat loss 

Collisions 

 X  

Light emissions Attraction effects X  X 

Migratory 

birds 

Obstacle in airspace Collisions, barrier effect  X  

Light emissions Attraction effects  collisions X  X 

Marine 

mammals 

Noise emission during pile 

driving 

Threat if no preventative and mitiga-

tion measures are taken 

X   

In-farm cabling 

Water Resuspension of sediment Change of habitats X   

Seabed Introduction of hard substrate 

(stone packing) 

Change of habitats  X  

Benthos Heat emissions Adverse effect on/displacement of 

cold-water loving species 

  X 

Magnetic fields Adverse effect on benthic species   X 

Turbidity plumes Adverse effect on benthic species X   

Introduction of hard substrate 

(stone packing) 

Habitat change, local habitat loss  X  

Protected 

asset 

Effect Potential impact 
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Fish Turbidity plumes Physiological effects and deterrent 

effects 

X   

Magnetic fields Adverse effect on the orientation be-

haviour of individual migratory spe-

cies 

  X 

Cumulative impacts and interrelationships be-

tween protected assets are also assessed in ad-

dition to the effects on the individual protected 

assets. 

1.5.5.2 Cumulative assessment 

According to Article 5, paragraph 1 SEA Di-

rective, the environmental report also includes 

the testing of cumulative and secondary impacts. 

Cumulative impacts arise from the interaction of 

various independent individual effects which ei-

ther add up as a result of their interaction (cumu-

lative effects) or reinforce each other and thus 

generate more than the sum of their individual 

effects (synergetic effects) (e.g. SCHOMERUS ET 

AL., 2006). Cumulative as well as synergetic im-

pacts can be caused by both the temporal and 

spatial coincidence of impacts of the same or dif-

ferent projects. The individual impacts are the 

construction-related impacts as well as the in-

stallation-related and operational impacts, 

whereby the impacts of the construction phase 

are predominantly short-term and temporary in 

nature, while installation-related and operational 

impacts can occur permanently.  

The assessment of cumulative impacts derives 

from a number of legal obligations: 

 WindSeeG, Part 2, Section 1: Section 5, para-

graph. 3, No. 2 WindSeeG:  

“designations according to paragraph 1, num-

bers 1 and 2 and numbers 6 to 11 are not per-

missible if they conflict with overriding public or 

private interests. These designations are partic-

ularly inadmissible if … 2. they threaten the ma-

rine environment […]” 

 WindSeeG, Part 4, Section 1: Section 48, para-

graph 4, No.1 WindSeeG:  

“The plan may be established only if the marine 

environment is not threatened”. 

 UVPG: Section 2, paragraph 2 UVPG:  

“Environmental impacts within the meaning of 

this Act are direct and indirect impacts of a pro-

ject or the implementation of a plan or pro-

gramme on the protected assets and from Sec-

tion 3 UVPG Environmental assessments […] 

serve effective environmental precaution in ac-

cordance with the applicable laws, […]” 

 BNatSchG and ordinances for the designation 

of nature conservation areas in the German 

EEZ, including Section 34, paragraph 1 

BNatSchG (impact assessment):  

“Projects shall be assessed for their compatibil-

ity with the conservation objectives of a Natura 

2000 area prior to their approval or implementa-

tion if, individually or in combination with other 

projects or plans, they are likely to have a major 

effect on the area and do not directly serve the 

management of the area” 

 

 

 Section 44, paragraph 1, No. 2 BNatSchG: 

(prohibition of interference)  

“[…] a considerable disturbance exists if the dis-

turbance worsens the conservation status of the 

local population of a species”. 

In part, concrete concepts such as the position 

paper on the cumulative assessment of diver 

habitat loss in the German North Sea (BMU 

2009) and the noise abatement concept of the 

BMUB (2013) can be used for the cumulative as-

sessment. 
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The cumulative effects in relation to the pro-

tected assets are assessed in Chapter 4.12. 

1.5.5.3 Interrelationships 

In general, impacts on any one protected asset 

lead to various consequences and interrelation-

ships between the protected assets. The essen-

tial interconnection of the biotic protected assets 

exists via the food webs. Because of the varia-

bility of the habitat and the complexity of the food 

web and material cycles, interrelationships can 

be described only imprecisely overall.  

Information on interrelationships can be found in 

Chapter 4.13. 

1.5.5.4 Assumptions on wind turbines, in-

cluding the capacity to be in-

stalled: 

According to Section 12, paragraph 5 Wind-

SeeG, the capacity of offshore wind turbines to 

be installed shall be determined for the site. The 

suitability assessment describes how the capac-

ity to be installed per site is determined and 

specified. It will essentially be reviewed whether 

the expected capacity to be installed, which was 

determined during the preparation of the SDP, 

needs to be adjusted. For the calculations of the 

SDP, the sites within the areas are assigned to 

two categories based on criteria such as area 

geometry, wind accessibility, state of the art of 

offshore wind turbines, and grid connection ca-

pacity within the framework of the legal require-

ments. On the basis of these parameters and as-

sumptions, the power density to be applied is de-

termined in megawatt/km² per site. For details, 

please refer to the explanations in the context of 

the suitability assessment. 

For the consideration of protected assets in this 

SEA, the model parameters already used in the 

environmental assessments for the SDP are as-

sumed with, among other things, any wind tur-

bines that may become available. In order to re-

flect the range of possible developments, the as-

sessment is essentially based on two scenarios. 

In the first scenario, many small installations are 

assumed, while in the second scenario. a few 

large installations are assumed. Scenarios 1 and 

2 correspond to the range used as a basis in 

SDP 2020. Because of the range covered, a de-

scription and assessment of the current state of 

planning that is as comprehensive as possible is 

enabled. The assessment of the two scenarios 

thus covers all possible parameters within the 

range of SDP 2020. 

The Strategic Environmental Assessment takes 

particular consideration of these factors:  

- Installations already in operation (as reference 

and legacy impact) 

- Forecasting of certain technical develop-

ments.  

 

Table 3 provides an overview of the parameters 

used. It should be noted that these are only esti-

mate-based assumptions because project-specific 

parameters are not known at the level of the SEA 

for the suitability assessment.  

 

 

Table 3: Model parameters for the consideration of the site. 

  

Scenario 1 Scenario 2 Parameters 

 

Capacity per installation [MW]  10 20 

Hub height [m] approx. 125 approx. 200 

Height lower rotor tip [m] approx. 25 approx. 50 
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Rotor diameter [m] approx. 200 approx. 300 

Total height [m] approx. 225 approx. 350 

Diameter foundation [m]* approx. 10 approx. 15 

Area foundation, excluding scour pro-

tection [m²] 
approx. 79 approx. 177 

Diameter of scour protection [m] approx. 50 approx. 75 

Area of foundation, including scour 

protection [m²] 
approx. 1,963* approx. 4,418* 

* The calculation of the land use is based on the assumption of a monopile foundation. However, it is assumed that the 

monopile and jacket each occupy approximately the same area on the seabed. 

With regard to the information on hub height, it 

should be taken into consideration that the objec-

tive Item 3.5.1 (8) of the spatial plan of the North 

Sea provides for a height limit of 125 m for wind 

turbines within sight of the coast and islands. Ac-

cordingly, this target was used as a basis in Sce-

nario 1.  

Because Sections 19 and 6 ROG generally provide 

for the possibility of a deviation procedure to devi-

ate from the objectives of the MRO and the height 

limitation is not relevant for non-visible installa-

tions, a hub height of 200 m was used as a basis 

for Scenario 2. 

1.5.5.5 Assumptions on other develop-

ment 

The following model assumptions are made with re-

gard to the other installations (Table 4). 

 

Table 4: Parameters for the consideration of other development of Site N-7.2. 

Parameters 

 

 Value 

Capacity to be installed (MW) 980* 

Length of in-farm cabling (= 0.12 km/MW*) [m2] 117.6 

Voltage level of in-farm cabling 66 kV 

Number of wind turbines – Scenario 1 98 

Number of wind turbines – Scenario 2 49 

Number of transformer platforms 0 

Number of accommodation platforms 1 

Surface sealing of foundation, including scour protection [m2] – Scenario 1 192374** 

Surface sealing of foundation, including scour protection [m2] – Scenario 2 216482** 

Surface sealing of the accommodation platform, including scour protection 

[m2]  

1,963 
 

* The initially planned capacity of 930 MW on Site N-7.2 was increased to 980 MW after recalculation.  

** The calculation of the length of the cabling within the park is made in correlation to the expected capacity to be installed 

in the respective site (here 980 MW). The applied value of 0.12 km/MW was determined by calculating the average value 

of already erected wind farms and existing plans.  

** The calculation of the land use is based on the assumption of a monopile foundation. It is assumed that the monopile 

and jacket each occupy approximately the same area on the seabed. 

1.5.5.6  Principles of the examination of 

reasonable alternatives  

In accordance with Article 5, paragraph 1, sen-

tence 1 SEA Directive in conjunction with the cri-

teria in Appendix I SEA Directive and Section 40, 

paragraph 2, No. 8 UVPG, the environmental re-

port contains a brief description of the reasons 
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for the choice of the reasonable alternatives ex-

amined.  

The examination of reasonable alternatives does 

not explicitly require particularly environmen-

tally-friendly alternatives to be developed and 

examined. Rather, the “reasonable” alternatives 

in the above sense should be presented in a 

comparative manner with regard to their environ-

mental impacts so that consideration of environ-

mental concerns becomes transparent when de-

ciding on the alternative to be pursued (BALLA ET 

AL. 2009). At the same time, the effort required 

to identify and assess the alternatives under con-

sideration must be reasonable. The following ap-

plies: The greater the expected environmental 

impacts and thus the need for conflict manage-

ment in planning, the more likely it is that exten-

sive or detailed investigations will be required. 

Alternatives are already being examined as part 

of the upstream SEA for SDP 2020 (BSH 

2020a). At this planning level, these are primarily 

the conceptual/strategic design, the spatial loca-

tion, and technical alternatives. Therefore, in the 

context of the suitability assessment, only alter-

natives that relate to the specific site to be as-

sessed according to the designations of the SDP 

– in this case N-7.2 – are to be considered in the 

sense of stratification between the instruments. 

These can mainly be process alternatives (i.e. 

the (technical) design of the installations in de-

tail) (BALLA ET AL. 2009). At the same time, the 

exact design of the installations to be con-

structed on the site has not yet been determined 

at the time of the suitability assessment. There-

fore, within the framework of the SEA for the suit-

ability assessment, only alternatives that relate 

to the respective site and can already be under-

taken without detailed knowledge of the specific 

construction project are to be examined. 

1.6 Data sources and indications of 

difficulties in compiling the doc-

uments 

The basis for the SEA is a description and as-

sessment of the environmental status in the area 

of investigation. All protected assets must be in-

cluded. The data source is the basis for the as-

sessment of the expected major environmental 

impacts, the area and species protection as-

sessment, and the examination of reasonable al-

ternatives. 

According to Section 39, paragraph 2, sentence 

2 UVPG, the environmental report contains the 

information that can be obtained with reasonable 

effort, taking into consideration the current state 

of knowledge and public statements known to 

the authority, generally accepted assessment 

methods, content and level of detail of the plan 

and its position in the decision-making process. 

This environmental report builds on the environ-

mental assessment carried out as part of the 

preparation of the SDP for the EEZ of the North 

Sea.  

According to the requirements of Section 10, 

paragraph 2, sentence 2 WindSeeG, the study 

results and documents from the preliminary in-

vestigation as well as the data acquired in this 

context form the essential basis of this SEA. 

According to Section 40, paragraph 4 UVPG, in-

formation available to the competent authority 

from other procedures or activities may be in-

cluded in the environmental report if it is suitable 

for the intended purpose and is sufficiently up-to-

date. 

Based on this, relevant data from the planning 

approval and enforcement procedures con-

ducted at the BSH are used as a supplement. 

The data and knowledge situation has improved 

considerably in recent years, particularly as a re-

sult of the extensive data collection within the 

framework of environmental compatibility stud-

ies and the construction and operational moni-

toring for the offshore wind farm projects and the 

accompanying ecological research.  

In summary, the following data sources are used 

as a basis for the environmental report:  

 Data from the preliminary investiga-

tion for Site N-7.2 
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 Data from construction and opera-

tional monitoring of existing offshore 

wind farms on the site and in the vi-

cinity of Site N-7.2 

 Data from approval procedures for 

offshore wind farms on the site and 

in the vicinity of Site N-7.2 

 Scientific studies  

 Findings and results from research 

projects and supporting ecological 

research 

 Results from projects  

 Comments from the specialist au-

thorities 

 Comments from the (specialist) pub-

lic  

 Literature 

Because the data sources can vary depending 

on the protected asset, the data availability of 

each is discussed at the beginning of Chapter 2.  

Indications of difficulties arising when compiling 

the data (e.g. as technical gaps or lack of 

knowledge) are to be presented according to 

Section 40, paragraph 2, number 7 UVPG. The 

description and assessment of the individual 

protected assets (Chapter 2) make it clear that in 

certain places there are still gaps in knowledge. 

Information gaps exist in particular with regard to 

the following points: 

 Long-term effects from the operation of off-

shore wind farms and associated installa-

tions such as converter platforms 

 Data for assessing the environmental status 

of the various protected assets for the area 

of the outer EEZ. 

In principle, forecasts on the development of the 

living marine environment after implementation 

of the plan remain subject to uncertainties. 

There is often a lack of long-term data series or 

analytical methods (e.g. for the intersection of 

extensive information on biotic and abiotic fac-

tors) in order to better understand complex in-

teractions of the marine ecosystem. 

In particular, there is a lack of detailed area-wide 

sediment and biotope mapping outside the na-

ture conservation areas of the EEZ. As a result, 

there is a lack of a scientific basis on which to 

assess the impacts of the possible use of strictly 

protected biotope structures.  

Furthermore, there are no scientific assessment 

criteria for some protected assets, both with re-

gard to the assessment of their status and with 

regard to the impacts of anthropogenic activities 

on the development of the living marine environ-

ment, to allow cumulative effects to be consid-

ered in both temporal and spatial terms. 

This is dealt with separately for each protected 

asset in Chapter 2 .
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2 Description and assess-

ment of the environmental 

status  

2.1 Introduction  

According to Section 40, paragraph 2, number 3 

UVPG, the environmental report includes a de-

scription of the characteristics of the environ-

ment and the current environmental status in the 

area of investigation of the SEA. The description 

of the current state of the environment is re-

quired in order to be able to forecast its change 

upon implementation of the plan. The subject of 

the inventory are the protected assets listed in 

Section 2, paragraph 1, Nos. 1 to 4 UVPG as 

well as interrelationships between them. The in-

formation is presented in a problem-oriented 

fashion. The focus is thus on possible legacy im-

pacts, 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 en-

vironment is based on the respective environ-

mental impacts of the plan. These vary in extent 

depending on the type of impact and the pro-

tected asset affected and can extend beyond the 

boundaries of the plan (LANDMANN & ROHMER 

2018). Please refer to the comments under 

1.5.2.  

The following description and assessment of the 

environmental status also characterises and as-

sesses the existing situation and presents the 

existing legacy impact based on the aforemen-

tioned information within the meaning of Section 

10, paragraph 1, No. 1 WindSeeG. 

2.2 Seabed/sites 

The protected asset seabed comprises the up-

per layer of the seabed, which is described be-

low in terms of its morphology, the surface sedi-

ments, and the near-surface subsoil. With regard 

to land as a protected asset, the focus is on land 

consumption. The objective of sparing land use 

is already being pursued through the designa-

tions made in the SDP (BSH 2020b) on the spa-

tially ordered and land-sparing expansion of off-

shore wind turbines and the offshore connecting 

cables required for this.  

In the following, the protected assets land and 

soil are considered together. Where it makes 

sense or is necessary, more detailed information 

is provided on the land as a protected asset. 

2.2.1 Availability of data 

The basis for the description of the surface sed-

iments and the near-surface subsoil of Site N-7.2 

are the preliminary investigation carried out in 

this area. These include grab samples and video 

recordings as well as hydrographic investiga-

tions using a multibeam echo sounder, side-

scan sonar, and sediment echo sounder from 

2019(VBW WEIGT GMBH, 2020).  

The map of sediment distribution in the German 

North Sea (LAURER ET. AL, 2014; project GPDN – 

Geopotential German North Sea) is available as 

a further data source. 

The data and information used to describe the 

distribution of pollutants in the sediment are col-

lected during the annual monitoring tours of the 

BSH. 

2.2.2 Status description 

2.2.2.1 Geomorphology 

Site N-7.2 under consideration is located in the 

western part of the German EEZ of the North 

Sea, an area with a largely flat seabed relief. 

The entire site was investigated using a 

multibeam echo sounder. The seabed rises from 

west to east. The seabed is uniformly flat and not 

characterised by any abrupt changes in depth. 

The water depths in relation to Lowest Astro-

nomical Tide (LAT) are between 36.5 and 

38.6 m. Figure 6 shows the bathymetry of the 

site.  
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Figure 6: Bathymetry of Site N-7.2 related to Lowest 

Astronomical Tide (LAT). 

2.2.2.2 Sediment distribution on the sea-

bed 

On Site N-7.2, area-wide investigations were 

carried out using side-scan sonar, and soil sam-

ples were taken. The sediment samples were 

classified according to DIN17892-4 as well as 

Figge 1981 and Folk 1954/1974. The determina-

tion of the grain indices from the grain size distri-

butions of the soil samples taken on Site N-7.2 

show fine sands with different contents of me-

dium sands. All samples from the 2019 geologi-

cal survey have a silt content of 5–10%. Fine 

grain fractions of 5–15% on average were rec-

orded during benthos sampling in 2019/ 

2020(IFAÖ 2021). The content of organic mate-

rial is almost without exception below 2% (IFAÖ 

2021). In the backscatter mosaic, no changes in 

backscatter intensities that indicate a change in 

sediment are visible.  

The sediment mapping was carried out accord-

ing to the seabed mapping guide (BSH, 2016) 

and shows only fine sand (Figure 7) on Site N-

7.2. 

In addition to this homogeneous sediment com-

position, one object was verified in the area of 

Site N-7.2; this was identified as an anthropo-

genic object. After comparison with the wreck 

database of the BSH, there is a known wreck on 

this position. 

The occurrence of marine boulders as defined in 

the reef mapping guide of the BfN can be ex-

cluded. Residual or relict sediments or coarse 

sands and gravels are not expected in the area. 

 

Figure 7: Sediment classification according to the 

seabed mapping guide (BSH) for Site N-7.2. 

2.2.2.3 Geological structure of the near-

surface subsoil 

Sediment echosounder surveys were carried out 

as part of the preliminary investigation with an 

average profile spacing of approx. 75 m.  

On Site N-7.2, further sands lie beneath an ap-

prox. 0.2 to > 2.2 m thick upper sand layer (ma-

rine surface layer, fine to medium sand), which 

were only partially sonicated. A base is nowhere 

recognisable in the measurements. At the base 

of the marine surface layer, there are isolated 

channel structures and trough-like, uneven de-

pressions filled with sediment. Occasionally, ra-

ther soft sediments also occur as channel fill. 

Where this was recognisable, it was recorded as 

a separate layer. Occasionally and quite irregu-

larly, strong, internally often parallel reflectors 

appear at the base of the marine surface layer. 

The may be peats or cohesive soft sediments. 

They were also recorded as an independent 

layer. If possible, further distinctions such as 

conspicuously parallel-laminated sands or chan-

nel sediments were digitised. The base of the 
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marine surface layer is often only indistinctly rec-

ognisable. Figure 8 shows the thickness of the 

marine surface layer. 

 

Figure 8: Thickness of the marine surface layer of Site 

N-7.2. 

2.2.2.4 Pollutant distribution in the sedi-

ment 

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 (Cu), cadmium 

(Cd), and nickel (Ni) are at low levels or in the 

range of background concentrations in most re-

gions of the German EEZ. All heavy metals show 

elevated levels near the coast, and less pro-

nounced levels along the East Frisian islands 

than along the North Frisian coast. These distinct 

gradients with increased contents near the coast 

and low contents in the central North Sea indi-

cate a dominant role of freshwater inflows as a 

source of metal pollution. In contrast, especially 

lead in the central North Sea is found in consid-

erably increased levels in the fine-grain fraction. 

These are even higher than the values meas-

ured at stations near the coast. In contrast, the 

spatial distribution of the nickel contents in the 

fine grain fraction of the surface sediment is 

characterised only by weakly pronounced gradi-

ents. The spatial structure does not allow any 

conclusions to be drawn about the main areas of 

stress. Heavy metal contamination in the surface 

sediment of the EEZ has tended to decline over-

all over the past 30 years (Cd, Cu, Hg) or to show 

no clear trend (Ni, Pb, Zn). 

Organic substances 

Most of the organic pollutants are of anthropo-

genic origin. About 2,000 mainly industrially pro-

duced substances are currently considered en-

vironmentally relevant (pollutants) because they 

are toxic or persistent in the environment and/or 

can accumulate in the food web (bioaccumula-

tive). Because their properties can vary greatly, 

their distribution in the marine environment de-

pends on a wide range of factors. In addition to 

input sources, input quantities, and input path-

ways (directly via rivers, diffusely via the atmos-

phere), the physical and chemical properties of 

the pollutants and the dynamic-thermodynamic 

state of the sea are relevant for dispersion, mix-

ing, and distribution processes. For these rea-

sons, the various organic pollutants in the sea 

show an uneven and varying distribution and oc-

cur in quite different concentrations. 

During its monitoring tours, the BSH determines 

up to 120 different pollutants in the seawater, 

suspended solids and sediments. For most pol-

lutants in the German Bight, the Elbe is the main 

source of input. For this reason, the highest pol-

lutant 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 because these sub-

stances are predominantly adsorbed on sus-

pended matter and are removed from the water 
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phase by sedimentation. Outside the coastal re-

gions rich in suspended matter, the concentra-

tions of non-polar pollutants are therefore usu-

ally quite low. However, many of these sub-

stances are also discharged into the sea by at-

mospheric deposition or have direct sources in 

the sea (e.g. PAHs (polycyclic aromatic hydro-

carbons), discharges from the oil and gas indus-

try and shipping); land-based sources must 

therefore also be considered in the distribution of 

these substances. 

According to the current state of knowledge, the 

observed concentrations of most pollutants in 

seawater do not pose any immediate threat to 

the marine ecosystem. An exception is the con-

tamination by tributyltin hydride (TBT), formerly 

used in marine paints, the concentration of which 

sometimes reaches the biological impact thresh-

old near the coast. Furthermore, acute oil spills 

(shipping, offshore oil production) can cause 

massive damage to seabirds and harbour seals. 

Radioactive substances (radionuclides) 

For decades, the radioactive contamination of 

the North Sea was determined by discharges 

from nuclear fuel reprocessing plants. Because 

these discharges are currently quite low, the ra-

dioactive contamination of the North Sea does 

not pose any danger to people or nature accord-

ing to the current state of knowledge. 

Inherited waste 

Possible contaminated sites in the EEZ of the 

North Sea include munitions residues. In 2011, 

a federal-state working group published a basic 

report on munitions contamination in German 

marine waters. This is updated annually. Accord-

ing to official estimates, the seabed of the North 

Sea and Baltic Sea holds 1.6 million tonnes of 

old ammunition and explosive ordnance of vari-

ous types. A considerable proportion of these 

ammunition dumps are from the Second World 

War. Even after the end of the war, large quanti-

ties of ammunition were sunk in the North Sea 

and Baltic Sea to disarm Germany. According to 

the current state of knowledge, the explosive 

ordnance load in the German North Sea is esti-

mated at up to 1.3 million tonnes. The overall 

availability of data is insufficient. It can thus be 

assumed that explosive ordnance deposits are 

also to be expected in the area of the German 

EEZ (e.g. remnants of mine barriers and combat 

operations). The location of the known ammuni-

tion dump sites can be found on the official nau-

tical charts and in the 2011 report (which also in-

cludes suspected areas for ammunition contam-

inated areas). 

The reports of the Federal-State Working Group 

are available at www.munition-im-meer.de. 

2.2.3 Status assessment 

The status assessment of the seabed in terms of 

sedimentology and geomorphology is limited to 

the area of Site N-7.2 considered in the suitability 

assessment. 

2.2.3.1 Rarity and threat 

The aspect “rarity and threat” takes into consid-

eration the portion of the sediments on the sea-

bed and the distribution of the morphological 

form inventory throughout the North Sea. The 

fine sands predominant at Site N-7.2 are wide-

spread throughout the North Sea. The seabed is 

uniformly flat. The aspect “rarity and threat” is 

thus rated as “low”. 

2.2.3.2 Diversity and uniqueness 

The aspect “diversity and uniqueness” considers 

the heterogeneity of the described surface sedi-

ments and the expression of the morphological 

form inventory. 

The sediment composition of the surface sedi-

ments on Site N-7.2 is quite homogeneous. Spe-

cial morphological forms in this fine sand area 

are not known. The aspect “diversity and unique-

ness” is therefore rated “low”. 

2.2.3.3 Legacy impact 
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2.2.3.3.1 Natural factors 

Climate change and sea level rise: The North 

Sea region has experienced dramatic climate 

change over the last 11,800 years; this has been 

associated with a profound change in the 

land/sea distribution because of the global sea 

level rise of 130 m. For about 2,000 years the 

sea level of the North Sea has reached its pre-

sent 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 

are largely controlled by the weather patterns in 

the North Atlantic. 

2.2.3.3.2 Anthropogenic factors 

Fishing: In the North Sea, bottom trawling uses 

otter trawls and beam trawls. Shearboards are 

used mainly in the northern North Sea and are 

pulled diagonally across the seabed. Beam 

trawls, on the other hand, have been used in the 

southern North Sea, especially since the 1930s. 

Since the 1960s, there has been a sharp in-

crease in beam trawl fishing. This has declined 

slightly over the last decade because of catch 

regulations and the decline in fish populations. 

The skids of the beam trawls leave tracks of 30 

to 50 cm in width. In particular, their skids or 

chain nets have a greater impact on the seabed 

than otter trawls. In the sediment, the bottom 

trawls create specific furrows that can be a few 

millimetres to 8 cm deep on boulder clay and 

sandy soils and up to 30 cm deep in soft silt. The 

results from the EU project TRAPESE show that 

at most the upper 10 cm of the seabed are reg-

ularly scoured and stirred up (PASCHEN et al. 

2000). According to the report by IFAÖ (2021a), 

fishing tracks from the current fishing, which pre-

dominantly takes place there, are to be expected 

on Site N-7.2. 

Submarine cables (telecommunications, energy 

transmission): Submarine cables already laid on 

Site N-7.2 (out of service) should also be men-

tioned as a legacy impact and are associated 

with potential impacts. On one hand, the seabed 

in these areas has already been disturbed and 

influenced locally. As a rule, however, sediment 

dynamic processes lead to a complete levelling 

of the laying tracks. On the other hand, old sub-

marine cables might have to be removed during 

the construction of a wind farm (sediment turbu-

lence) or make crossing constructions neces-

sary (local introduction of hard substrate).  

Anthropogenic factors affect the seabed through 

erosion, mixing, resuspension, and material sort-

ing. In this way, the natural sediment dynamics 

(sedimentation/erosion) and the mass transfer 

between sediment and soil water are influenced. 

The extent of anthropogenic legacy impact of the 

sediments and the morphological form inventory 

is decisive for the assessment of the aspect “leg-

acy impact”. With regard to the pollutant load, it 

can basically be stated that the sediment in the 

site under consideration is only slightly contami-

nated by metals and organic pollutants. Because 

of the current fishing, the protected asset sea-

bed/land is assigned a medium importance with 

regard to the criterion “legacy impact” in Site N-

7.2. This is thus marked as an anthropogenically 

influenced site on which the aforementioned leg-

acy impacts are present but do not cause a loss 

of ecological function. 

2.3 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 south west, the Atlantic has 

less influence on the North Sea because the 

shallow English Channel and the narrow Dover 

Strait. The Baltic Sea is connected to the Katte-

gat/Skagerrak and the North Sea by the Great 

Belt, the Little Belt, and the sound. 
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2.3.1 Availability of data 

In addition to data and information from the liter-

ature, the description and assessment of the sta-

tus of the protected asset water is based primar-

ily on the evaluation of various long-term meas-

urement series by the BSH (some of which span 

several decades) as well as monitoring tours by 

the BSH.  

2.3.2 Status description 

2.3.2.1 Nutrients 

Nutrients such as phosphate and inorganic nitro-

gen compounds (nitrate, nitrite, ammonium) as 

well as silicate are essential for marine life. An 

excess of these nutrients, which occurred in the 

1970s and 1980s because of extremely high nu-

trient inputs caused by industry, transport, and 

agriculture, leads to a high accumulation of nu-

trients in seawater and thus to eutrophication. 

The eutrophication problem continues (BMEL 

and BMU 2020). As a result, there may be an in-

creased occurrence of algal blooms (phytoplank-

ton and green algae), reduced visibility depths, a 

decline in seagrass meadows, shifts in the spe-

cies spectrum, and oxygen deficiencies near the 

seabed (BMU 2018A). 

Nutrient concentrations in the German Bight 

show a typical annual cycle with high concentra-

tions in winter and low concentrations in the 

summer months. All nutrients show similar distri-

bution structures with a gradual decrease in con-

centration from the estuary area via the coastal 

area to the open sea (BMU 2018a). 

2.3.2.2 Pollutants 

Organic pollutants and metals reach North Sea 

waters via direct discharges, rivers, and the air 

as well as via direct sources in the sea such as 

offshore activities, resource extraction, and the 

introduction of dredged material. Pollutants can 

also accumulate in sediments and in marine or-

ganisms.  

In the Elbe plume off the North Frisian coast, the 

highest concentrations of organic pollutants are 

commonly measured; in principle, these de-

crease towards the open sea. The gradients are 

particularly strong for non-polar substances be-

cause these substances are predominantly ad-

sorbed on suspended matter and are 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 quite low. The pollution of the water 

by petroleum hydrocarbons is low; however, in 

isolated cases, acute oil pollution from shipping 

can be detected by visible oil films. In recent 

years, new analytical methods have detected 

many “new” pollutants (contaminants of emerg-

ing concern) with polar properties in the environ-

ment (BMU 2018a). Many of these substances 

(e.g. the per- and polyfluorinated alkyl com-

pounds as well as some pesticides) occur in 

much higher concentrations than the classic pol-

lutants.  

Metals occur naturally in the marine environ-

ment. The detection of metals in the marine en-

vironment is therefore not necessarily pollution. 

Metals are dissolved and suspended in the water 

body. Suspended sediment levels in the water 

column decrease with increasing distance from 

the coast. Thus, the proportion of surfaces avail-

able for adsorption processes decreases and a 

proportionally increasing part of the metal con-

tent remains in solution. The levels of mercury, 

cadmium, copper, and zinc generally decrease 

from the coast to the open sea. Because of the 

natural background concentration of lead in sed-

iments of the open North Sea, similar high con-

centrations can be found for lead in the water 

phase in the open sea as on the coast (BMU 

2018a). Similar to nutrients, some metals (e.g. 

zinc, cadmium) also show seasonal periodic 

concentration fluctuations in the dissolved frac-

tion. This seasonal profile roughly corresponds 

to the biological growth and remineralisation cy-

cle. 
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2.3.2.3 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. anti-clockwise) circulation with a 

strong inflow of Atlantic water at the north-west-

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 parametrised 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 between 1957 and 2001 by the 

BSH and the German Hydrographic Institute 

(DHI) (KLEIN 2002), the mean amounts of current 

velocity (scalar mean including tidal current) and 

the residual current velocities (vector mean) 

near the surface (3–12 m water depth) and near 

the bottom (0–5 m distance from the bottom) 

were determined for various areas in the 

Deutsche Bucht. All time series with a length of 

at least 10 days and a water depth of more than 

10 m were taken into consideration in this analy-

sis. The objective of the analysis was to estimate 

the conditions in the open sea. The mean values 

are shown in Table 5. The tidal currents were de-

termined by connecting to the Helgoland tide 

gauge (i.e. the measured currents are related to 

the tidal ranges and high tide times observed 

there (KLEIN & MITTELSTAEDT 2001). 

 

 

Table 5: Mean current velocities, residual and tidal currents in the German Bight 

 
Surface proximity  

(3–12 m) 

Ground level 

(0–5 m ground clear-

ance) 

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

Vector means (residual cur-

rent) 
1 - 6 cm/s 1 - 3 cm/s 

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

 

Figure 9 shows the flow conditions in the near-

surface layer (3–12 m measurement depth) for 

various areas in the Deutsche Bucht. In the illus-

tration, the values in Area GB3 correspond to the 

(geological) sub-area “Borkum und Norderneyer 

Riffgrund”, GB2 corresponds to the sub-area 

“Nördlich Helgoland”, and GB1 corresponds to 

the sub-area “Elbe Glacial Valley and western 

plains”. 



42 Description and assessment of the environmental status 

 

 

Figure 9: Vector mean of the flow in the near-surface 

layer (measuring depth 3 to 12 m). The measurement 

positions are marked with a red dot (BSH 2002) 

2.3.2.4 Sea state 

In the case of sea state, a distinction is made be-

tween the waves generated by the local wind 

(the wind sea) and the swell. Swells are waves 

that have left their area of origin and enter the 

maritime 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 considerably 

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.  

In the climatological annual cycle (1950–1986), 

the highest wind speeds (about 9 m/s) in the in-

ner German Bight occur in November 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 

swell for the unmanned lightship UFS German 

Bight (formerly UFS Deutsche Bucht) shows – 

analogous to the distribution of the wind direction 

– a distribution with a maximum for sea state 

from the west/south west and a second maxi-

mum from the east/south east (LOEWE et al. 

2003). 

2.3.2.5 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 sea surface tempera-

ture (LOEWE ET AL., 2003). The seasonal mini-

mum 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 

Deutsche Bucht, SCHMELZER ET AL. (2015) find 

extreme values of 3.5°C in February and 17.8°C 

in August for the period 1968–2015. This corre-

sponds to a mean amplitude of 14.3 K with the 

annual difference between maximum and mini-

mum varying between 10 and 20 K. With the on-

set of seasonal warming and increased irradia-

tion, thermal stratification sets in between the 

end of March and the beginning of May in the 

north-western 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) be-

tween the warm surface layer and the colder soil 

layer; the temperature difference between the 
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layers can be up to 10 K (LOEWE et al., 2013). 

Flatter areas are generally mixed, even in sum-

mer, as a result of turbulent tidal currents and 

wind-induced turbulence. With the beginning of 

the first autumn storms, the German 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 North Sea SST fluctuated around a 

mean level of 10.8°C – ended with the cold win-

ter of 2010 (Figure 10). After four considerably 

cooler years, the North Sea SST reached its 

highest annual mean of 11.4°C in 2014. 

 

Figure 10: Annual mean North Sea surface tempera-

ture for the years 1969–2017. 

With regard to climate-related changes, QUANTE 

ET AL. (2016) expect an increase in SST of 1–3 

K by the end of the century. Despite considera-

ble differences in the model simulations with re-

gard to set-up, forcing from the global climate 

model, and bias corrections, the different projec-

tions arrive at consistent results (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. Because of tidal 

turbulence, the fresh water discharge of the ma-

jor 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 depending on the annual course of river 

discharges, which in turn exhibit considerable in-

ter-annual variability (e.g. as a result of high 

meltwater run-off in spring after heavy snow win-

ters). For example, the salinity at Helgoland 

Reede is negatively correlated with the dis-

charge volumes of the Elbe. This shows that 

freshwater inputs cause a considerably reduced 

salinity near the surface near the coast (LOEWE 

et al. 2013), whereby the Elbe – with a discharge 

of 21.9 km³/year – has the strongest influence on 

salinity in the German Bight.  

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 methodological 

problems, also in the measurements at Helgo-

land, led to breaks and uncertainties in the long 

time series and made reliable trend estimates 

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 differ widely 

in terms of temporal development and spatial 

patterns. Recent projections indicate a decrease 

in salinity of between 0.2 and 0.7 PSU by the end 

of the century (KLEIN et al., 2018). 

 

2.3.2.6 Ice conditions 
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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 form only rarely. 

The open maritime 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 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; these are kept in motion by wind and tidal 

effects. Further information can be found in the 

Climatological Ice Atlas 1991–2010 for the 

Deutsche Bucht (SCHMELZER et al. 2015). 

2.3.2.7 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 

major impacts on the local movement dynamics 

of the water, biology, ecology, and – because of 

their ability to bring CO2 to greater depths – the 

climate. In the coastal areas of the North Sea, 

especially off the German, Dutch and English 

coasts, the river plume fronts with strong hori-

zontal salinity and suspended matter gradients 

are located between the freshwater input 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 typical spatial 

scales between 5 and 20 km. This system is sub-

ject to great temporal variability with time scales 

from 1 to about 10 days. Depending on the me-

teorological conditions, the discharge rates of 

the Elbe and Weser rivers and the circulation 

conditions in the German Bight, frontal struc-

tures continuously dissolve and form. Only under 

extremely calm weather conditions can discrete 

frontal structures be observed over longer peri-

ods of time. During the period of seasonal strati-

fication (approx. from the end of March to Sep-

tember), the tidal mixing fronts, which mark the 

transition area between the thermally stratified 

deep water of the open North Sea and the shal-

lower, vertically mixed area as a result of wind 

and tidal friction, are located approximately in the 

area of the 30 m depth line. Because of the de-

pendence on topography, these fronts are rela-

tively stationary (OTTO ET AL., 1990). KIRCHES et 

al. (2013a–c) analysed satellite-based remote 

sensing data from 1990 to 2011 and constructed 

a climatology for SST, chlorophyll, yellow, and 

suspended sediment fronts in the North Sea. 

This shows that fronts occur year-round in the 

North Sea. The strength of the spatial gradient 

generally increases towards the coast. 

Fronts are characterised by considerably in-

creased biological activity; adjacent areas play a 

key role in the marine ecosystem. They influence 

ecosystem components at all stages – either di-

rectly or as a cascading process through the 

food web (ICES 2006). Vertical transport on 

fronts brings nutrients into the euphotic zone, 

thereby increasing biological productivity. The 

increased biological activity on fronts resulting 

from the high availability and effective use of nu-

trients, results in increased atmospheric CO2 

binding and transport to deeper layers. The out-

flow of these CO2-enriched water masses into 

the open ocean is referred to as “shelf sea pump-

ing” and is an essential process for the uptake of 

atmospheric CO2 by the world ocean. The North 

Sea is a CO2  sink in large parts all year round 

except or the southern areas in the summer 

months. Over 90% of the CO2 absorbed from the 

atmosphere is exported to the North Sea.  

2.3.2.8 Suspended solids and turbidity 
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The term “suspended matter” refers to all parti-

cles with a diameter >0.4 µm suspended in sea-

water. 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 sea 

state, the suspended matter content in the entire 

water column increases strongly because of 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 possi-

ble. As water samples cannot be taken during 

extreme storm conditions, corresponding esti-

mates are derived from the records of anchored 

turbidimeters. If one considers the temporal var-

iability of the suspended sediment content at a 

fixed position, there is always a distinct half-day 

tidal signal. Ebb and flood currents transport the 

water in the German Bight on average about 10 

nautical miles from or towards the coast. Accord-

ingly, the high suspended matter content near 

the coast (SPM = Suspended Particular Matter) 

is also transported back and forth and causes 

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. In Figure 11, a 

mean suspended sediment distribution for the 

Deutsche Bucht is shown. The basis for the 

presentation are all SPM values stored in the 

Marine Environmental Database (MUDAB) as of 

15 October 2005. 

 

Figure 11: Suspended particulate matter (SPM) for 

the German North Sea. 

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 ob-

tained in weather conditions in which research 

vessels are still operational. Difficult weather 

conditions are therefore not reflected in the 

mean values shown here. In Figure 11, mean 

values of around 50 mg/l and extreme values of 

> 150 mg/l are measured in the mudflat areas 

landward 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. Slightly east of 6° E, there is an area 

of increased suspended sediment. The lowest 

SPM mean values around 1.5 mg/l are found in 

the north-western fringe of the EEZ and over the 

sandy areas between Borkum Riffgrund and the 

Elbe-Urstromtal. 

2.3.3 Status assessment 

The following parameters are used to assess 

water as a protected asset: 

 Thermohaline layering 

 Salinity 

 Water depth and geomorphology, 

 Turbidity, 

 Tide, 
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 Circulation, currents, 

 Water temperature, 

 Water quality, nutrient and oxygen content, 

 Sea state, and 

 Ice conditions. 

2.3.3.1 Hydrography 

The hydrographic conditions result from the 

complex interplay of the individual parameters. 

These, in turn, are largely influenced and con-

trolled by the large-scale processes in the North 

Atlantic. 

2.3.3.2 Nutrients 

Because of measures such as advanced waste 

water treatment technologies and the introduc-

tion of phosphate-free detergents, nutrient inputs 

into the North Sea have been reduced by around 

50% since 1983 – and phosphorus inputs by as 

much as around 65% (BMEL and BMU 2020). 

Nevertheless, according to the 2018 MSFD As-

sessment (BMU 2018), 55% of German North 

Sea waters are still considered eutrophic. Eu-

trophication thus continues to be one of the 

greatest ecological problems for the marine en-

vironment of the German North Sea waters. The 

enrichment with nutrients and organic material 

via direct discharges, the rivers, and the air leads 

to undesirable biological effects such as algal 

mass developments or an altered species spec-

trum as well as other impacts such as oxygen 

deficits (OSPAR 2017).  

 

 

2.3.3.3 Pollutants 

Organic pollutants continue to be detected in el-

evated concentrations in the North Sea (BMU 

2018a). Many of the persistent, bioaccumulative, 

and toxic substances will still be found in high 

concentrations in the marine environment dec-

ades after they have been banned. However, ac-

cording to the current state of knowledge, the ob-

served concentrations of most pollutants in sea-

water do not pose any immediate danger to the 

marine ecosystem. For most pollutants, a de-

creasing trend can be observed (OSPAR 2017). 

The exception is the contamination by perfluoro-

octane sulphonic acid PFOS, the concentration 

of which in some cases exceeds the toxicological 

limits near the coast (BMU 2018a). Furthermore, 

seabirds and harbour seals can be damaged by 

oil films floating on the water surface as a result 

of acute oil spills. According to the current state 

of knowledge, the aforementioned metal con-

tamination of seawater does not pose a direct 

threat to the marine ecosystem. 

The input of pollutants has a negative impact on 

the performance of the marine ecosystem of the 

North Sea and can seriously deteriorate it. As a 

result of the constant renewal of water, a dilution 

of pollutant concentrations occurs, thereby re-

sulting in a corresponding medium sensitivity to 

the aforementioned effects. However, prolonged 

and excessive pollution can severely damage 

the North Sea ecosystem. 

2.3.4 Conclusion 

Because of the complex natural interaction 

structure and the unknown interrelationships of 

the many pollutants – even if they are largely 

present in low concentrations – the assessment 

of water also plays a role in the population as-

sessment of fish, macrozoobenthos, and sea-

bed. 

Water as a protected asset is characterised by 

medium naturalness as a result of the existing 

pollution caused by eutrophication. 

The legacy impact on water as a protected asset 

is rated as “high”.  

2.4 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 offers largely uniform conditions for 

biotic communities in the sea that differ from 
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other types. Typification includes abiotic (e.g. 

moisture, nutrient content) and biotic features 

(occurrence of certain vegetation types and 

structures, plant communities, animal species).  

The current biotope classification of the North 

Sea and Baltic Sea has been published by the 

Federal Agency for Nature Conservation (BfN) in 

the Red List of Threatened Biotope Types in 

Germany (FINCK et al. 2017).  

2.4.1 Availability of data 

The data sources for the status description and 

assessment of biotopes in the EEZ of the North 

Sea are described in the Environmental Report 

on SDP 2020 (BSH 2020a). 

An up-to-date description of the biotopes in Site 

N-7.2 was initially based on data from the au-

tumn 2019 and spring 2020 campaign (interim 

report). After the completion of the 2020 autumn 

campaign, these data were also included in the 

analyses and evaluations; this confirmed the re-

sults of the first two investigations (IFAÖ, 2021a). 

So far, there is no detailed mapping of biotopes, 

including legally protected biotopes according to 

Section 30 BNatSchG, in the EEZ outside the 

nature conservation areas. A detailed and area-

wide mapping of marine biotopes in the EEZ is 

currently being developed within the framework 

of ongoing R&D projects of the BfN with a spatial 

focus on nature conservation areas. 

2.4.2 Status assessment 

The population assessment of the biotopes oc-

curring in the German marine area is based on 

the national protection status as well as the en-

dangerment of these biotopes according to the 

Red List of Threatened Biotope Types in Ger-

many FINCK et al. 2017).  

In the area of Site N-7.2, primarily the two bio-

topes “Sublittoral, flat sandy bottom of the North 

Sea with Nucula nitidosa community – open 

North Sea only” (code 02.02.10.05) and “Sublit-

toral, flat sandy bottom of the North Sea with Am-

phiura filiformis community – open North Sea 

only” (code 02.02.10.02.01) are encountered. 

For the biotopes type “Sublittoral, flat sandy bot-

tom of the North Sea with Nucula nitidosa com-

munity – open North Sea only, the character spe-

cies Abra alba, Abra nitida, Amphictene auri-

coma, Amphiura filiformis, Nephtys hombergii, 

Phaxas pellucidus, Scalibregma inflatum, and 

Tellimya ferruginosa as well as the secondary 

species Eudorella truncatula, Magelona alleni, 

Notomastus latericeus, and Thyasira flexuosa 

are indicated by FINCK et al. (2017). All of these 

species were detected in Site N-7.2, although 

some occurred in low or highly variable 

presences and densities of individuals. The by 

definition characteristic species Scalibregma in-

flatum was detected only in autumn 2019 and, in 

fact, functioned only as a companion species in 

the faunal community. 

The character species indicated by FINCK et al. 

(2017) for the biotopes “Sublittoral, flat sandy 

bottom of the North Sea with Amphiura filiformis 

community – open North Sea only” are Amphiura 

filiformis, Kurtiella bidentata, Harpinia antenna-

ria, and Pholoe baltica. All four species were de-

tected in Site N-7.2 with presences of at least 

80% in both survey campaigns. The eponymous 

character species of the biotope, Amphiura fili-

formis, was the main species with the highest in-

dividual densities and a presence of 100% dur-

ing the infauna analysis.  

The two biotopes that occur are classified as 

“conditionally regenerable” (Category B) with a 

regeneration time of up to 15 years and are not 

listed as protected biotopes in accordance with 

Section 30 BNatSchG. 

No indications of legally protected biotopes were 

found in the SEA for the SDP (BSH 2020a). This 

assessment is supported by the results of the 

preliminary investigation to date. No biotopes 

protected according to Section 30 BNatSchG 

were found in the investigation area.  
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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 seabed 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). The zoobenthos of the North 

Sea is composed of many systematic groups 

and shows a wide variety of behaviours. Overall, 

this fauna is quite well investigated and therefore 

allows comparisons with conditions a few dec-

ades ago. 

2.5.1 Availability of data 

The data for the status description and assess-

ment of the macrobenthos in the EEZ of the 

North Sea is described in the Environmental Re-

port on SDP 2020 (BSH 2020a). 

An up-to-date description of the macrobenthos in 

Site N-7.2 was initially based on data from the 

autumn 2019 and spring 2020 campaign (interim 

report). After the completion of the 2020 autumn 

campaign, these data were also included in the 

analyses and evaluations; this confirmed the re-

sults of the first two investigations (IFAÖ, 

2021a).  

It is currently not possible to reliably predict the 

anticipated effects of the introduction of hard 

substrate on the development of benthic com-

munities. 

2.5.2 Status description 

As part of the preliminary investigation of N-7.2, 

investigations of the benthic communities (in-

fauna and epifauna) were carried out in accord-

ance with the requirements of the scope of the 

preliminary investigation and StUK4 (BSH, 

2013). In total, 20 infauna stations were sampled 

with a van Veen grab and 10 epifauna stations 

with a 2 m beam trawl in autumn 2019 and spring 

2020, respectively.  

2.5.2.1 Infauna 

In Site N-7.2, a 182 taxa of the infauna were rec-

orded during the 1st year of investigation; of 

these 132 were identified to species. In total, 133 

of the taxa were recorded in autumn 2019, while 

143 taxa were recorded in spring 2020. The 

mean number of taxa per station did not differ 

significantly between the autumn 2019 (48 taxa) 

and spring 2020 (50 taxa) investigations.  

In autumn 2019, the following species were 

steadily occurring at all stations: Callianassa 

subterranea, Amphiura filiformis, Abra alba, 

Chamelea striatula, Corbula gibba, Nucula ni-

tidosa, Turritellinella tricarinata, Nephtys hom-

bergii, and Spiophanes bombyx. In spring 2020, 

the following species were detected at each sta-

tion: Callianassa subterranea, Amphiura fili-

formis, Abra alba, Corbula gibba, Cylichna cylin-

dracea, Kurtiella bidentata, Nucula nitidosa, Tur-

ritellinella tricarinata, Nephtys hombergii, Pholoe 

baltica, and Spiophanes bombyx.  

Mean total abundance did not differ significantly 

between the autumn 2019 (1,381 ind./m²) and 

spring 2020 (1,129 ind./m²) surveys. The highest 

proportion of abundance was accounted for by 

the secondary species (28.0%) followed by Am-

phiura filiformis (25.7%). Subdominant species 

were the polychaeta Spiophanes bombyx (8.9%) 

and Pholoe baltica (3.3%), the bivalves Kurtiella 

bidentata (6.5%), Nucula nitidosa (6.1%), Cor-

bula gibba (4.8%), and Abra alba (4.4%), the 

decapod Callianassa subterranea (5.9%), and 

representatives of Phoronidae. (6.4%). 

In spring 2020, there was also no eudominant 

main species. Dominant main species were Am-

phiura filiformis (18.2%), Nucula nitidosa 

(11.9%), and individuals of the genus Abra sp. 

(11.4%). Corbula gibba (6.1%), Kurtiella bi-

dentata (5.1%), Abra alba (5.1%), Turritellinella 

tricarinata (4.3%), and Callianassa subterranea 

(5.2%) were classified as sub-dominant species. 

The remaining 120 taxa occurred only as com-

panion species (34.3%) with a relative abun-

dance of < 3.2%.  
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Mean diversity was not significantly different be-

tween the autumn 2019 (4.14) and spring 2020 

(4.21) investigations. For the mean evenness, 

no significant difference was found between au-

tumn (0.75) and spring (0.76).  

The mean total biomass was significantly higher 

in spring 2020 (189 g/m²) than in autumn 2019 

(107 g/m²). 

In both seasons, the common heart urchin 

Echinocardium cordatum was the only major 

eudominant species in terms of biomass (52.5% 

in autumn, 77.0% in spring). In autumn 2019, 

Amphiura filiformis (11.6%) and Turritellinella 

tricarinata (10.4%) were dominant species in 

terms of biomass, whilst Gari fervensis and 

Nephtys hombergii were sub-dominant with 

4.3% each. In spring 2020, Turritellinella 

tricarinata (4.7%) and Amphiura filiformis (3.3%) 

were classified as sub-dominant.  

The macrozoobenthos in the area of Site N-7.2 

is a transitional community of the Nucula nitidosa 

community and the Amphiura filiformis commu-

nity according to RACHOR & NEHMER (2003) and 

PEHLKE (2005). The silt area of the inner German 

Bight, which are largely bounded by the 30 m 

depth contour, are colonised by the Nucula ni-

tidosa community (RACHOR & NEHMER 2003). Ac-

cordingly, Nucula nitidosa and Abra alba were 

detected as character species with a presence 

of 100% in both investigations. In contrast, the 

third character species for this community, Scal-

ibregma inflatum, was detected only in autumn 

2019 as a companion species with a presence of 

only 20% and was not detected at all in spring 

2020. 

In addition to species of the Nucula nitidosa com-

munity, typical faunal elements of the Amphiura 

filiformis community were also detected. The 

character species for this community of mudflats 

in the outer EEZ, Amphiura filiformis, was the 

main infauna species with the highest number of 

individuals in Site N-7.2. In addition, the charac-

ter species Kurtiella bidentata (formerly Mysella 

bidentata) and the characteristic species Cor-

bula gibba were found to be major sub-dominant 

major in Site N-7.2. The third of the three char-

acter species, Harpinia antennaria, was de-

tected only as a companion species in terms of 

abundance but quite frequently (at least 80% 

presence) in both campaigns. With the exception 

of the characteristic species Ennucula tenuis 

(formerly Nuculoma tenuis) and Galathowenia 

oculata , all character species and characteristic 

and secondary species of the Amphiura filiformis 

community were thus detected in Site N-7.2. 

The community values obtained in Site N-7.2 for 

abundance, biomass, diversity, evenness, and 

taxa count of the infauna fit well with the results 

described by DANNHEIM et al. (2014) for the Nu-

cula nitidosa community and the geo-cluster 

“NW DB I”. 

2.5.2.2 Epifauna 

In total, 86 taxa of the epifauna were recorded in 

Site N-7.2 in autumn 2019 and spring 2020; of 

these 68, were identified at the species level. 

During both survey campaigns, the common 

hermit crab Pagurus bernhardus, the 

echinoderms Asterias rubens, Astropecten 

irregularis, Echinocardium cordatum, and 

Ophiura ophiura, and the snail Turritellinella 

tricarinata were recorded at each station. The 

mean number of taxa per station did not differ 

significantly between the autumn 2019 (22 taxa) 

and spring 2020 (21 taxa) investigations. 

Mean total abundance did not differ significantly 

between the autumn 2019 (0.19 ind./m²) and 

spring 2020 (0.12 ind./m²) investigations. In au-

tumn 2019, Pagurus bernhardus (28.9%), 

Ophiura ophiura (24.1%), and Asterias rubens 

(17.8%) were ranked as dominant species. Sub-

dominant species were Pisidia longicornis 

(9.7%), Liocarcinus holsatus (5.4%), Ophiura al-

bida (7.8%), and Astropecten irregularis (4.1%). 

In spring 2020, Ophiura ophiura was the main 

eudominant species in Site N-7.2 and accounted 

for 33.4% of the total abundance. The species 
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Astropecten irregularis (25.6%) and Corystes 

cassivelaunus (11.8%) were classified as domi-

nant. Sub-dominant species were Pagurus bern-

hardus (8.4%), Asterias rubens (7.5%), Ophiura 

albida (5.8%), and Aphrodita aculeata (4.7%). 

The mean diversity of the epifauna did not differ 

significantly between the sampling in autumn 

2019 (2.24) and spring 2020 (2.41). Also for the 

mean evenness, no statistically significant differ-

ence was found between autumn (0.74) and 

spring (0.77). 

Similarly, no statistically significant difference 

was detected for mean biomass between they 

autumn 2019 (1.29 g/m²) and spring 2020 (1.07 

g/m²) surveys. In autumn 2019, the starfish As-

terias rubens (61.7%) was the main eudominant 

species. Pagurus bernhardus (10.9%) was rec-

orded as dominant. Sub-dominant species were 

Liocarcinus holsatus (8.9%), Ophiura ophiura 

(7.4%), and Astropecten irregularis (3.4%). In 

spring 2020, six species accounted for ≥ 10% of 

the total biomass: Aphrodita aculeata (23.1%), 

Asterias rubens (18.3%), Astropecten irregularis 

(14.9%), Ophiura ophiura (10.7%), Cancer pa-

gurus (12.4%), and Corystes cassivelaunus 

(12.4%). The only subdominant species was Pa-

gurus bernhardus (3.2%). 

The values determined in Site N-7.2 for abun-

dance, biomass, diversity, evenness, and taxa 

count of the epifauna fit well into the results de-

scribed by DANNHEIM et al. (2014) for the com-

munity “Transition I” as well as for the geo-clus-

ter “NW DB I”. 

2.5.2.3 Red List species 

Of the total 225 taxa of infauna and epifauna rec-

orded in autumn 2019 and spring 2020 in Site N-

7.2, 162 taxa were identified at the species level. 

Twenty-three of these species are listed as vul-

nerable or rare in the Red List for Germany (RA-

CHOR et al. 2013) because of their population sit-

uation or development. This corresponds to a 

proportion of Red List species in the total number 

of species of 14.2%.  

No species considered lost (RL category 0) or 

critically endangered (RL category 1) were rec-

orded. The only species considered endangered 

(RL category 2) was the polychaeta species Sa-

bellaria spinulosa, which was detected in spring 

2020 with a presence of 10–20%.  

Three of the species detected in Site N-7.2 are 

considered vulnerable (category 3): the dead 

man’s fingers Alcyonium digitatum, the sea 

anemone Sagartiogeton undatus, and the poly-

chaeta species Sigalion mathildae. The three 

species were all detected in autumn 2019; during 

both campaigns, only Sigalion mathildae was 

detected.  

Fourteen of the species found are listed as inde-

terminate (RL category G). Five other species 

are considered extremely rare (RL category R). 

In addition, Photis longicaudata is near-threat-

ened species; however, it is neither vulnerable 

nor rare. 

Overall, none of the macrozoobenthos species 

detected in Site N-7.2 have a protection status 

according to BArtSchV or are listed in Annexes 

II and IV of the Habitats Directive. 

2.5.3 Status assessment of the protected 

asset benthos  

The benthos of the EEZ of the North Sea is sub-

ject to changes because of both natural and an-

thropogenic influences. In addition to natural and 

weather-related variability (severe winters), the 

main influencing factors are demersal fishing, 

sand and gravel extraction, the introduction of 

non-indigenous species, eutrophication of the 

water body, and climate change. 

 

2.5.3.1 Rarity and threat 

The number of rare or vulnerable species is 

taken into consideration. The rarity of/threat to 

the population can be assessed based on the 

confirmed species on the Red List. 
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In Site N-7.2, 23 species on the Red List of RA-

CHOR et al. (2013) that are considered vulnerable 

or rare were recorded. No species considered 

lost (Rl category 0) or critically endangered (RL 

category 1) were detected. The endangered (RL 

category 2) species Sabellaria spinulosa was 

found in relatively low presence and abundance 

in Site N-7.2. Of the three species classified as 

vulnerable (category 3)(Sagartiogeton undatus, 

Alcyonium digitatum, and Sigalion mathildae), 

only one species, Sigalion mathildae, occurred 

during both periods of investigation. 

Based on the Red List species found and their 

abundances, the benthic communities of Site N-

7.2 are assigned medium importance with re-

gard to the criterion of rarity and threat. This con-

firms the assessment of the environmental re-

port on SDP 2020 (BSH 2020a), according to 

which the benthic communities detected in Area 

N-7 are neither considered rare nor threatened. 

2.5.3.2 Diversity and uniqueness 

This criterion refers to the number of species and 

the composition of the species communities. The 

extent to which species or communities charac-

teristic of the habitat occur and how regularly 

they occur is assessed. 

The benthic community found in Site N-7.2 can 

be described as a transitional community of the 

Nucula nitidosa community according to RA-

CHOR & NEHMER (2003) with typical elements of 

the Amphiura filiformis community. Typical rep-

resentatives of this community were detected in 

the first year of the preliminary investigations. Of 

the total of about 750 known species in the Ger-

man EEZ, 225 taxa of the epifauna and infauna 

(162 taxa determined to species level) were rec-

orded in Site N-7.2. Three non-native species 

were detected: Austrominius modestus, Loimia 

ramzega, and Tricellaria inopinata .  

Based on these results, the benthic community 

of Site N-7.2 is assigned medium importance 

with regard to the criterion of diversity and 

uniqueness. This confirms the assessments of 

the environmental report on SDP 2020 (BSH 

2020a), according to which a benthic community 

with average species diversity occurs in the vi-

cinity of Site N-7.2. 

2.5.3.3 Legacy impact 

For this criterion, the intensity of fishing exploita-

tion, which is the most effective direct disturb-

ance variable for the benthos (e.g. HIDDINK et al., 

2019, EIGAARD et al., 2016, BUHL-MORTENSEN et 

al., 2015, and literature cited therein), is used as 

the assessment benchmark. Benthic communi-

ties can also be adversely affected through eu-

trophication. For other disturbance variables 

(e.g. shipping traffic, pollutants), there is cur-

rently a lack of suitable measurement and detec-

tion methods to be able to include them in the 

assessment. 

Because of the bottom-disturbing trawling that 

takes place in Site N-7.2, it can be assumed that 

the dominance structures found, especially 

within the epibenthic community, result from an-

thropogenic influence. According to PEDERSEN 

et al. (2009), fishing with small and large beam 

trawl in particular takes place in the investigation 

area. Although fishing has decreased in the 

North Sea since the early 2000s because of EU 

regulations (ICES, 2018a), it continues to 

strongly influence benthic communities in this 

area of the North Sea. Since the 1980s, nutrient 

inputs to the North Sea have been reduced by 

50% (BSH, 2019a). Large parts of the German 

EEZ in the North Sea were classified as eu-

trophic in the period from 2006 to 2014(BROCK-

MANN et al. 2017). However, despite this infor-

mation, suitable measurement and detection 

methods for quantifying the effects of eutrophi-

cation are still lacking.  

Long-lived mussel species such as Mya arenaria 

and Arctica islandica were not found in Site N-

7.2 during the investigations in autumn 2019 and 

spring 2020. On the other hand, the faunal com-

munity consisted partly of numerous short-lived, 
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opportunistic groups such as Amphipoda and 

Polychaeta. 

With regard to the criterion “legacy impact”, the 

benthic ecosystem in Site N-7.2 is assigned me-

dium importance. 

2.5.3.4 Importance of Site N-7.2 for ben-

thos 

The individual criteria, each rated “medium”, re-

sult in an overall medium rating for the benthic 

ecosystem of site N-7.2. This assessment con-

firms the average overall assessment of the En-

vironmental Report on SDP 2020 (BSH 2020a) 

for sites in the area of Area N-7. 

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. The most im-

portant influences on fish populations, fishing, 

and climate change (HOLLOWED et al. 2013, 

HEESSEN et al. 2015) interact and can hardly be 

distinguished with respect to their relative impact 

(DAAN et al. 1990, VAN BEUSEKOM et al. 2018).  

 

 

2.6.1 Availability of data 

Because data are available almost exclusively 

from bottom trawling and not from pelagic sam-

pling, the following assessment can be made for 

demersal fish only. For pelagic fish, there are no 

data that represent the species spectrum or 

which were collected in connection with offshore 

wind farms. A reliable assessment of the pelagic 

fish community is therefore not possible. An up-

to-date description of the (bottom-dwelling) fish 

at Site N-7.2 was initially based on data from the 

autumn 2019 and spring 2020 campaign (interim 

report). After the completion of the 2020 autumn 

campaign, these data were also included in the 

analyses and evaluations; this confirmed the re-

sults of the first two investigations (IFAÖ, 

2021a). In addition, the Environmental Report on 

Site Development Plan 2020 for the German 

North Sea (BSH 2020a) and the Database of 

Trawl Surveys (DATRAS) of the International 

Council for the Exploration of the Sea (FROESE & 

PAULY 2019, accessed November 2020) were 

consulted. In order ensure spatial and temporal 

comparability with the catch data from the pre-

liminary investigation of sites, DATRAS data 

from plan square 37F6 from the 1st and 3rd 

quarters of 2019 and 2020 were used as a refer-

ence. It should be taken into consideration that 

the DATRAS data were carried out with different 

fishing gear as well as deviating haul numbers 

and towing times compared with the investiga-

tions of the environmental impact studies. These 

results are therefore used only for the represen-

tation of the species spectrum and the 

presences of the fish.   

In the following, Area N-7.2 is depicted in area. 

Furthermore, Area 37F6 is considered; this in-

cludes the project and reference area N-7.2 and 

the DATRAS data mentioned above. 

 

2.6.2 Status description 

In order to be able to narrow down possible in-

fluences of OWF on fish in Chapter 4.5, it is use-

ful to first differentiate the species according to 

their mode of life and their life cycle. Further-

more, knowledge of feeding patterns, reproduc-

tion and habitat use, can provide important clues 

as to the importance of an area or site for fish. 

2.6.2.1 Mode of life 

At almost 60%, predominantly bottom-dwelling 

(demersal) species make up the largest propor-

tion of the North Sea fish community followed by 

open-water (pelagic; 20%) and benthopelagic 

(15%) species, which are found mainly just 

above the seabed. Only about 5% cannot be as-

signed to any of the three modes of life because 

of a close habitat connection (FROESE & PAULY 

2019). This categorisation applies to the adult 

stages of the fish. However, the individual devel-

opmental stages of the species often differ more 
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from each other in form and behaviour than the 

same stages of different species. Most of the fish 

species found in the North Sea complete their 

entire life cycle there – from egg to spawning 

adult – and are therefore described as perma-

nent residents. These include herring, plaice, 

and whiting (LOZAN 1990). Other marine species 

such as red and grey gurnard occur regularly in 

the North Sea as “summer visitors” mainly in 

summer but without clear signs of reproduction, 

whilst the “stray visitors”, including bream 

mackerel or halibut, occur irregularly and usually 

only as single specimens in the North Sea re-

gardless of the season. 

The life cycle of diadromous species includes 

marine and freshwater – either with marine 

spawning grounds and limnetic nursery grounds 

(catadromous (e.g. eel)) or vice versa (anadro-

mous (e.g. smelt, twaite shad, or salmon)). 

Finally, fish can be assigned to functional guilds 

based on their feeding, reproduction, or habitat 

use. Unlike taxonomic classification, these make 

it easier to describe the functions of fish in the 

ecosystem (ELLIOTT et al. 2007).  

2.6.2.2 Spatial and temporal distribution 

The spatial and temporal distribution of fish is de-

termined first and foremost by their life cycle and 

associated migrations of the various develop-

mental stages (HARDEN-JONES 1968, WOOTTON 

2012, KING 2013). The framework for this is set 

by many different factors that take effect on dif-

ferent spatial and temporal scales. Hydrographic 

and climatic factors such as sea state, tides, and 

wind-induced currents as well as the large-scale 

circulation of the North Sea have a large-scale 

effect. On medium (regional) to small (local) 

space-time scales, water temperature and other 

hydrophysical and hydrochemical parameters as 

well as food availability, intra- and interspecific 

competition, and predation, which includes fish-

ing, have an impact. Another crucial factor for the 

distribution of fish in time and space is habitat. In 

a broader sense, this means not only physical 

structures but also hydrographic phenomena 

such as fronts (MUNK et al. 2009) and upwelling 

areas (GUTIERREZ et al. 2007), where prey can 

aggregate and thus initiate and maintain entire 

trophic cascades.  

The diverse human activities and influences are 

further factors that can influence fish distribution. 

They range from nutrient and pollutant dis-

charges to the obstruction of migratory routes of 

migratory species and fishing to structures in the 

sea that some fish species use as spawning sub-

strates (sheet piling for herring spawn) or food 

sources (fouling of artificial structures) (EEA 

2015). In addition, fish species could aggregate 

on newly introduced structures. Further infor-

mation can be found in Chapter 4.5 . 

2.6.2.3 Characterisation of the fish com-

munity 

KLOPPMANN et al. (2003) detected a total of 39 

fish species during a one-off investigation to rec-

ord fish species of Appendix II Habitats Directive 

in the German EEZ in the areas of Borkum-

Riffgrund, Amrum-Außengrund, Osthang Elbe-

Urstromtal, and Doggerbank in May 2002. This 

study revealed a gradual change in the species 

composition of the fish communities from the in-

shore to the offshore areas because of hydro-

graphic conditions. These changes were con-

firmed by DANNHEIM et al. (2014a), who were 

able to geographically deliniate four fish commu-

nities in the German EEZ using effort-corrected 

catch figures: The largest formed the central 

community (ZG), which were demarcated in the 

north by the two communities of the Duck’s bill 

(ES I and ES II) and along the coast by a coastal 

community (KG). These four fish communities 

basically had a similar species composition but 

with different, species-specific abundances. Dab 

generally dominated and occurred quite regu-

larly with plaice and dab predominating in the off-

shore community ES II. Plaices were also regu-

larly found in the central transitional community. 

Dragonets, yellow sole, and hooknose were 
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characteristic of the coastal community of de-

mersal fish. Yellow sole and dragonets were also 

regularly found in the central transitional commu-

nity. The species composition and distribution of 

demersal fish showed gradual changes from the 

offshore community to the central community to 

the nearshore areas.  

According to this classification (Dannheim et al. 

2014a), Site N-7.2 lies at the transition between 

the central and coastal communities. 

RAMBO et al. (2017) identified diversity hotspots 

of the demersal fish community in the Northern 

silt bottoms and Borkum Riffgrund. Less diverse 

areas are found on Doggerbank and the south-

ern Duck’s Bill (RAMBO et al. 2017). Site N-7.2 

lies outside the hotspot areas. 

2.6.3 Status assessment  

The status assessment of the demersal fish 

community is carried out based on  

 the rarity and threat,  

 the diversity and uniqueness as well as  

 the legacy impact.  

 

These three criteria are defined below and ap-

plied to Site N-7.2. The importance of the area is 

then considered with reference to the life cycle 

of the fish community. 

2.6.3.1 Rarity and threat 

The rarity of and threat to the fish community is 

assessed based on the proportion of species in 

the respective surveys (see 2.6.1) that have 

been assigned to one of the standardised Red 

List categories according to the current Red List 

and Total Species List of Marine Fishes (THIEL et 

al. 2013) and for the diadromous species of the 

Red List of Freshwater Fishes (FREYHOF 2009):  

0: Extinct or lost, 

1: critically endangered 

2: endangered, 

3: vulnerable 

G: Indeterminate 

R: extremely rare 

V: Near-threatened 

D: Data insufficient 

*: unthreatened 

The relative proportions of Red List species in 

these assessment classes are related to the rel-

ative proportions of species from data sources 

mentioned in 2.6.1. An overview can be found in 

Table 6. Special attention is paid also to the en-

dangerment situation of species listed in Appen-

dix II of the Habitats Directive. They are the focus 

of Europe-wide conservation efforts and require 

special conservation measures. 

In total, 34 species from 21 families were rec-

orded on Site N-7.2 during the preliminary inves-

tigation in autumn 2019 and spring 2020. Of 

these, according to THIEL et al. (2013), no spe-

cies is considered extinct or lost (0). With the 

thornback ray, two individuals of critically endan-

gered species were detected (1). The haddock 

caught in autumn 2019 is considered endan-

gered (2). None of the species detected on Site 

N-7.2 are classified as vulnerable (3) or indeter-

minate (G). With the spotted ray, an extremely 

rare species (R) was recorded. With sole, turbot, 

cod, and Atlantic mackerel, four species were 

registered as near-threatened (V). For another 

three species, the availability of data for an as-

sessment is considered insufficient (D) (reticu-

lated dragonet, sand goby, and Lozano’s goby). 

Of the 34 species recorded during the prelimi-

nary investigation of sites on Site N-7.2, 24 are 

considered to be unthreatened (*). 

In the surrounding maritime area 37F6, 50 fish 

species were recorded during fish biology inves-

tigations (see 2.6.1). In addition to the species 

identified, other species adapted to the local ge-

ological and hydrographical conditions may oc-

cur on Site N-7.2. In this section, the species that 

have not yet been detected in the project site N-

7.2 but which have been detected in the refer-

ence area or during the further trawl surveys 

(DATRAS, see 2.6.1) are presented as well. 
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According to THIEL et al. (2013), the female spiny 

dogfish recorded in the area is critically endan-

gered (1). Additional endangered (2), vulnerable 

(3) or extremely rare (R) species have not been 

detected in the maritime area so far. The threat 

level (G) for the ocean pipefish is assumed to be 

indeterminate. With the twaite shad, a further 

near-threatened species (V) was recorded. The 

twaite shad is also listed in Annex II of the Habi-

tats Directive (THIEL & WINKLER 2007). For four 

other species, the availability of data for an as-

sessment is considered insufficient (D) (spotted 

dragonet, greater spotted sand eel, lesser sand 

eel, and Tobias fish).  

In the Red List of Marine Fishes, 27.1% of the 

species assessed are assigned to an endanger-

ment category (0, 1, 2, 3, G, or R), 6.5% are 

near-threatened, and 22.4% cannot be as-

sessed because of a lack of data. Overall, 43.9% 

of the species are considered to be unthreatened 

(THIEL et al. 2013, Table 6).  

Of the fish species detected during the prelimi-

nary investigation at Site investigation N-7.2, 

8.7% have an endangerment status of catego-

ries 0–3, G, and R (1, 2: 5.8%; R: 2.9%). 11.8% 

of the species are near-threatened. For a further 

8.8% of the species detected, no threat can be 

determined because there was insufficient avail-

ability of data (D). The largest proportion (70.6%) 

is made up of unthreatened species (Table 6).  

When considering the entire area 37F6, the 

number of species with an endangerment status 

of 0–3, G, and R increases (1, 2: 6%, G, R: 4%). 

10% of the fish species recorded so far in mari-

time area 37F6 are classified as being near-

threatened; for 14%, there is insufficient availa-

bility of data for an assessment. Overall, as in 

Site N-7.2, more than half of all species recorded 

are classified as unthreatened (66%; Table 6). 

Extinct or lost species (0) were not detected on 

Site N-7.2 nor in the surrounding maritime area 

37F6. The relative proportion of critically endan-

gered (1), endangered (2), and vulnerable (3) 

species is considerably lower than in the North 

Sea as a whole. Thus, Site N-7.2 tends to be of 

below-average importance for species in the en-

dangerment categories 0–3. The proportion of 

fish species with an unknown threat level (G) is 

also lower than in the North Sea. For extremely 

rare species (R), N-7.2 has a below-average to 

average importance, while the relative propor-

tion of category V species is clearly above that 

of the North Sea (Table 6). 

Species of endangerment categories 1, 2, and R 

were recorded as individual specimens in Area 

N-7.2. The critically endangered thornback ray 

prefers sandy, muddy soils (ZIDOWITZ et al. 

2017). Since 2018, single individuals have been 

increasingly recorded during several environ-

mental impact assessments in the maritime area 

of the German EEZ. The presence of the thorn-

back ray on Site N-7.2 can therefore not be ruled 

out. The spiny dogfish is a cosmopolitan (ZID-

OWITZ et al. 2017) and occurs as a bottom-dwell-

ing species up to water depths of over 900 m 

(HEESSEN et al. 2015). In the North Sea, how-

ever, this species prefers areas with water 

depths of 60–200 m (HEESSEN et al. 2015). In 

the shallower areas of the German Bight, this 

species is atypical (CAMPHYSEN & HENDERSON 

2017). The Habitats Directive species twaite 

shad was recorded as a single pelagic migratory 

species. Its main distribution is in the estuaries 

of rivers; a regular occurrence in Site N-7.2 is 

thus not to be expected.  

In the overall assessment, the fish fauna in Site 

N-7.2 is therefore rated as average with regard 

to the criterion of rarity and threat. 

Table 6: Absolute number of species and relative proportion of Red List categories of fish detected during the 

preliminary investigation of sites (FVU) on Site N-7.2, during environmental impact assessments (EIA) in the 

maritime area “Nördlich Borkum” and in the entire German North Sea (Red List and total species list, THIEL et 

al. 2013). 
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Red List Category 
 

FVU N-7.2 Maritime area 37F6 
German North Sea 
(Thiel et al. 2013) 

Absolute 
number 
of spe-

cies 

Relative 
propor-
tion [%] 

Absolute 
number 
of spe-

cies 

Relative 
proportion 

[%] 

Absolute 
number 
of spe-

cies 

Relative 
proportion 

[%] 

0: Extinct or lost 0 0.0 0 0.0 3 2.8 

1: Critically endangered 1 2.9 2 4.0 8 7.5 

2: Endangered 1 2.9 1 2.0 7 6.5 

3: Vulnerable 0 0.0 0 0.0 2 1.9 

G: Indeterminate 0 0.0 1 2.0 5 4.7 

R: Extremely rare 1 2.9 1 2.0 4 3.7 

V: Near-threatened 4 11.8 5 10.0 7 6.5 

D: Data insufficient 3 8.8 7 14.0 24 22.4 

*: Unthreatened 24 70.6 33 66.0 47 43.9 

Total number of spe-
cies 

34 50 107 

2.6.3.2 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 uniqueness of a fish 

community (i.e. how regularly habitat-typical 

species occur). Below, diversity and uniqueness 

are compared and assessed between the entire 

North Sea and N-7.2 as well as maritime area 

N37F6.  

Over 200 species of fish have been recorded in 

the North Sea to date (YANG 1982, DAAN 1990: 

224, LOZAN 1990: > 200, FRICKE et al. 1994, 

1995, 1996: 216, WWW.FISHBASE.ORG: 209; last 

revised: 24 February 2017), whereby most of the 

species are rare individual records. Less than 

half of them reproduce regularly in the German 

Exclusive Economic Zone (EEZ) or are encoun-

tered as larvae, juveniles, or adults. According to 

these criteria, only 107 species are considered 

established in the North Sea (THIEL et al. 2013). 

The International Bottom Trawl Survey (IBTS) 

detected 99 fish species throughout the North 

Sea between 2014 and 2018. The fish commu-

nity of sandy seabeds in the southern North Sea 

is characterised by the species dab, plaice, yel-

low sole, scaldfish, whiting, sand goby, common 

dragonet, hooknose, and lesser sand eel (DAAN 

et al. 1990, REISS et al. 2009). 

In total, 34 species, including all typical flatfish 

and roundfish species, were recorded on Site N-

7.2. The species dab, scaldfish, plaice, and yel-

low sole dominated the catches during the pre-

liminary investigation of sites campaigns in au-

tumn and spring and together represented more 

than 90% of the total individual density. In addi-

tion, character species included whiting in au-

tumn 2019 and grey gurnard in spring 2020. In 

addition, the species common dragonet, red gur-

nard, sand goby, sole, turbot, striped red mullet 

and fourbeard rockling were typical representa-

tives of the fish fauna in Site N-7.2. Also during 

the investigations on wind farm clusters 6-8, the 

demersal fish fauna was mainly dominated by 
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the four flatfish species dab, scaldfish, plaice, 

and yellow sole (BSH 2020a).  

The diversity and uniqueness of the fish commu-

nity in maritime area 37F6 largely correspond to 

those in Site N-7.2. The species composition dif-

fers with regard to individual, rare species; this is 

due to the larger sample size. With regard to the 

occurrence of habitat-typical species, biodiver-

sity, and dominance ratios, the results for Site N-

7.2 and the maritime area “Nördlich Borkum” are 

consistent. In total, 50 fish species were de-

tected in maritime area 37F6 during the trawl 

surveys (see 2.6.1).  

Species of the central fish community (DANNHEIM 

et al. 2014a) represent the largest proportion in 

terms of biodiversity. Individual rare species of 

the coastal community diversify the fish fauna in 

N-7.2. Consequently, the diversity and unique-

ness in Area N-7.2 is characterised by a typical 

species and dominance structure of fish fauna. 

Because of the diversity of species in the mari-

time area “Nördlich Borkum”, the diversity and 

uniqueness in area N-7.2 is assessed as aver-

age. 

 

 

Table 7: Total species list of the fish species detected in project site N-7.2 and in maritime area 37F6 (DATRAS, 

N-7.2 project and reference sites) with their Red List Status of the North Sea region (RLS) according to THIEL 

et al. 2013 as well as their mode of life (p = pelagic, d = demersal). 

Fish species Common name 
Mode 
of life 

RLS N-7.2 37F6  

Scomber scombrus Atlantic mackerel p V x x 

Pholis gunnellus Butterfish d *   x 

Hippoglossoides platessoides American plaice d *   x 

Squalus acanthias Spiny dogfish d 1   x 

Gasterosteus aculeatus Three-spined stickleback d * x x 

Engraulis encrasicolus  European anchovy p *   x 

Alosa fallax Twaite shad p V   x 

Raja montagui Spotted ray d R x x 

Platichthys flesus Flounder d *   x 

Ciliata mustela Fivebeard rockling d * x x 

Callionymus maculatus Spotted dragonet d D   x 

Callionymus lyra Common dragonet d * x x 

Aphia minuta Transparent goby d *   x 

Scophthalmus rhombus Brill d * x x 

Eutrigla gurnardus Grey gurnard d * x x 

Entelurus aequoreus Ocean pipefish d G   x 

Hyperoplus lanceolatus Greater sand eel d D   x 

Clupea harengus Herring p * x x 

Trachurus trachurus Horse mackerel p * x x 

Belone belone Garpike p * x x 
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Fish species Common name 
Mode 
of life 

RLS N-7.2 37F6  

Gadus morhua Cod d V x x 

Syngnathus rostellatus Lesser pipefish d * x x 

Ammodytes marinus Lesser sand eel d D   x 

Scyliorhinus canicula Small-spotted catshark d * x x 

Limanda limanda Common dab d * x x 

Arnoglossus laterna Scaldfish d * x x 

Pomatoschistus lozanoi Lozano’s goby d D x x 

Raja clavata Thornback ray d 1 x x 

Callionymus reticulatus Reticulated dragonet d D x x 

Chelidonichthys lucerna Tub gurnard d * x x 

Microstomus kitt Lemon sole d * x x 

Pomatoschistus minutus Sand goby d D x x 

Engraulis encrasicolus European anchovy p *   x 

Sardina pilchardus European sardine p *   x 

Melanogrammus aeglefinus Haddock d 2 x x 

Pleuronectes platessa Plaice d * x x 

Gobius niger Black goby d * x x 

Cyclopterus lumpus Lumpfish d * x x 

Myoxocephalus scorpius Bullhead d * x x 

Solea solea Sole d V x x 

Sprattus sprattus Sprat p * x x 

Scophthalmus maximus Turbot d V x x 

Agonus cataphractus Hooknose d * x x 

Mullus surmuletus Striped red mullet d * x x 

Ammodytes tobianus Lesser sand eel d D   x 

Enchelyopus cimbrius Fourbeard rockling d * x x 

Echiichthys vipera Lesser weever d *   x 

Mustelus asterias Starry smooth-hound d *   x 

Merlangius merlangus Whiting d * x x 

Buglossidium luteum Yellow sole d * x x 

Total number of species     34 50 

2.6.3.3 Legacy impact 

The southern North Sea has been intensively 

used for centuries. In the process, fishing and 

nutrient pollution affect the natural habitat and 

the fish community. In addition, the fish fauna is 

under other direct or indirect human influences 

such as shipping traffic, pollutants, and sand and 

gravel extraction. However, these indirect influ-

ences and their impacts on the fish fauna are dif-

ficult to prove. In principle, it is not possible to 

reliably separate the relative impacts of individ-

ual anthropogenic factors on the fish community 

and their interactions with natural biotic (preda-

tors, prey, competitors, reproduction) and abiotic 

(hydrography, meteorology, sediment dynamics) 
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parameters of the German EEZ.   

However, as a result of the removal of indicator 

species and by-catch as well as the adversely 

affect on the seabed in the case of bottom-dis-

turbing fishing methods, fishing is considered the 

most effective disturbance to the fish community. 

There is no assessment of populations on a 

smaller spatial scale such as the German Bight. 

Consequently, the assessment of this criterion 

cannot be carried out for N-7.2 in terms of site 

rather only for the entire North Sea.  

Of the 107 species considered established in the 

North Sea, 21 are fished commercially (THIEL et 

al. 2013). The fishing impact assessment is 

based on the “Fisheries overview - Greater North 

Sea Ecoregion” of the International Council for 

the Exploration of the Sea (ICES 2018a). Fishing 

has two main effects on the ecosystem: the dis-

turbance or destruction of benthic habitats by 

bottom-disturbing nets and the removal of indi-

cator species and by-catch species. The latter 

often include protected, endangered or threat-

ened species, including not only fish but also 

birds and mammals (ICES 2018c). About 6,600 

fishing vessels from nine 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-disturbing fishing is con-

centrated in the southern North Sea and is also 

by far the predominant form of fishing in the Ger-

man EEZ (ICES 2018a). Flatfish trawling in the 

German EEZ targets plaice and sole; it uses not 

only heavy bottom gears but also relatively small 

meshes. As a result of this, the by-catch rates of 

small fish and other marine organisms can be 

quite high. 

Commercial fishing and spawning population 

sizes are assessed against maximum sustaina-

ble yield (MSY), taking into consideration the 

precautionary approach. In total, 119 popula-

tions were considered in terms of fishing inten-

sity; of these, 43 are subject to scientific popula-

tion assessment (Figure 12 Fishing intensity and 

reproductive capacity of 119 fish populations 

throughout the North Sea. Number of popula-

tions (top) and biomass proportion of catch (bot-

tom). Reference level of fishing intensity: sus-

tainable yield (FMSY; red: above FMSY, green: 

below FMSY, grey: not defined); reference level 

of reproductive capacity: Spawning biomass 

(MSY Btrigger; red: below MSY, green: above 

MSY, grey: not defined). Modified according to 

ICES (2018a).; ICES 2018a). Of the 43 popula-

tions assessed, 25 are managed sustainably. 38 

of the 119 populations were assessed for their 

reproductive capacity (spawning biomass); 29 

populations are able to use their full reproductive 

capacity. 

The biomass proportion of the total catch 

(5,350,000 t in 2017) managed at too high a fish-

ing intensity outweighs the proportions of sus-

tainably caught and unassessed fish populations 

in the North Sea (Figure 1). Fish from popula-

tions for which the reproductive capacity is 

above the reference level account for most bio-

mass in the catch (3,709,000 t). 

 

Overall, the fishing mortality of demersal and pe-

lagic fish has decreased considerably since the 

late 1990s. For most of these populations, 

spawning biomass has been increasing since 

2000 and is now above or close to individually 

set reference points. Nevertheless, fishing mor-

tality for many populations is also above the es-

tablished reference measures (e.g. for cod, whit-

ing, or mackerel). Moreover, for the vast majority 

of the populations exploited, no reference levels 

are defined, which makes it impossible to carry 

out scientific population assessments.  
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Figure 12 Fishing intensity and reproductive capacity 

of 119 fish populations throughout the North Sea. 

Number of populations (top) and biomass proportion 

of catch (bottom). Reference level of fishing intensity: 

sustainable yield (FMSY; red: above FMSY, green: 

below FMSY, grey: not defined); reference level of re-

productive capacity: Spawning biomass (MSY Btrig-

ger; red: below MSY, green: above MSY, grey: not 

defined). Modified according to ICES (2018a). 

 

In addition to fishing, 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 predomi-

nantly carried in via rivers; this leads to a pro-

nounced gradient in nutrient concentration from 

the coast to the open sea (BROCKMANN ET AL. 

2017). Major direct effects of eutrophication are 

increased chlorophyll-a concentrations, reduced 

depths of visibility, local decline in seagrass ar-

eas, and density with associated mass prolifera-

tion of green algae as well as increased cell 

numbers of nuisance phytoplankton species (es-

pecially Phaeocystis). Above all, the seagrass 

meadows of the Wadden Sea have an important 

protective function for the fish spawn and offer 

numerous juvenile fish such as the common 

goby Pomatoschistus microps a protected feed-

ing area between the stalks (POLTE ET AL. 2005, 

POLTE & ASMUS 2006). As seagrass meadows 

decline as a result of eutrophication, there are 

fewer retreat areas and potentially higher preda-

tion rates. The indirect effects of nutrient enrich-

ment (e.g. oxygen deficiency and a changed 

species composition of macrozoobenthos) may 

also have impacts on the fish fauna. In many 

species, the survival and development of fish 

eggs and larvae depends on oxygen concentra-

tion (DAVENPORT & LÖNNING 1987). Depending 

on how much oxygen is needed, lack of oxygen 

can lead to the death of the fish spawn and lar-

vae. Furthermore, the altered species composi-

tion of the benthos can also influence the biodi-

versity of the fish community, especially that of 

the specialists. 

Based on the fact that despite these anthropo-

genic factors according to ICES, fish species 

richness in the North Sea has not declined for 40 

years (number of species per 300 hauls; catch 

data from the International Bottom Trawl Survey, 

IBTS), and that commercially exploited popula-

tions are also subject to strong natural fluctua-

tions, the fish fauna was assessed as average in 

terms of legacy impact in the German EEZ. This 

assessment is supported by the summary of fish-

ing metrics and the ecosystem effects of bottom-

disturbing fishing (WATLING & NORSE 1998, HID-

DINK et al. 2006). 

2.6.3.4 Importance of Site N-7.2 for fish 

The overarching criterion for the importance of 

Site N-7.2 for fish is its relation to the life cycle 

within which different stations with stage-specific 

habitat requirements are linked by more or less 

long migrations in between.   

During the current preliminary investigation of 

sites of N-7.2, mainly juvenile individuals of the 

character species dab, plaice, whiting, and grey 

gurnard were detected in the catches. Accord-

ingly, the area of N-7.2 could serve as a nursery 

and foraging habitat for the juvenile stages. So 
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far, however, no specific spawning sites of these 

species have been detected; instead, the 

spawning grounds coincide with the distribution 

of the adult stages (HEESSEN et al. 2015). The 

affected character species occur throughout the 

German Bight. They are food generalists and r-

strategists with high reproductive output. For en-

dangered species (see chapter 542.6.3.1), there 

are currently no indications of a special im-

portance of Site N-7.2. Accordingly, the localised 

area N-7.2 is considered to be of average im-

portance as a habitat. 

2.7 Marine mammals 

Three species of marine mammals regularly oc-

cur in the German EEZ of the North Sea: Har-

bour porpoises (Phocoena phocoena), grey 

seals (Halichoerus grypus), and harbour seals 

(Phoca vitulina). All three species are character-

ised by high mobility. Migrations (especially in 

search of food) are not limited to the EEZ but 

also include the territorial waters and large areas 

of the North Sea across borders.  

The two seal species have their resting and lit-

tering sites on islands and sandbanks in the area 

of the territorial waters. To search for food, they 

undertake extensive migrations in the open sea 

from their moorings. Because of the high mobility 

of the marine mammals and the use of 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 EEZ of the North Sea. 

These include white-sided dolphins (Lagen-

orhynchus acutus), white-beaked dolphins (La-

genorhynchus albirostris), bottlenose dolphins 

(Tursiops truncatus) and minke whales (Balae-

noptera acutorostrata). 

Marine mammals are among the top predators 

of marine food webs. This makes them depend-

ent on the lower components of the marine eco-

system: On one hand, from their direct food or-

ganisms (predominantly fish and zooplankton). 

On the other hand, indirectly from phytoplankton. 

As consumers at the top of the food web, marine 

mammals simultaneously influence the abun-

dance of food organisms. 

2.7.1 Availability of data 

The current availability of data on the occurrence 

of marine mammals is quite good. The data are 

collected using standardised survey methods 

according to the Standard for the Investigation of 

the Impacts of Offshore Wind Turbines on the 

Marine Environment (StUK4, BSH 2013), sys-

tematically quality-assured and used for studies 

so that the current state of knowledge on the oc-

currence of marine mammals in German waters 

can be classified as good. The good availability 

of data thus allows a reliable description and 

evaluation of the occurrence as well as an as-

sessment of the status. It should be noted that 

for the description and assessment of the occur-

rence of highly mobile species such as the har-

bour porpoise, data on large-scale occurrence 

as well as data that provide insights into the tem-

poral and spatial use of selected habitats are im-

portant. 

Harbour porpoises occur year-round in the Ger-

man EEZ of the North Sea but show seasonal 

variability in their occurrence and spatial distribu-

tion.  

The large-scale investigations include the three 

SCANS surveys (Small Cetacean Abundance in 

the North Sea and adjacent waters), which cover 

the entire area of the North Sea, Skagerrak, Kat-

tegat, the western Baltic Sea/Belt Sea, the Celtic 

Sea, and other parts of the north-eastern Atlan-

tic.  

The German waters currently belong to the ar-

eas of the North Sea which have been system-

atically and intensively investigated for the pres-

ence of marine mammals since 2000. Most of 

the data are provided by the investigations ac-

cording to StUK4 (BSH, 2013), which are carried 

out as part of environmental impact studies and 
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construction and operational monitoring for off-

shore wind farms. From 2009 to 2019, a moni-

toring network consisting of more than 20 sta-

tions was operated in the German EEZ of the 

North Sea for the acoustic recording of harbour 

porpoise habitat use in the German EEZ of the 

North Sea using C-PODs on behalf of wind farm 

operators. The station network provided the 

most comprehensive and valuable data to date 

on harbour porpoise habitat use in the areas of 

the German EEZ of the North Sea. The acoustic 

data are additionally collected by means of C-

PODs within the scope of the preliminary inves-

tigation of sites as well as the construction and 

operational monitoring of individual projects. 

Since the switch from observer-based recording 

from aircraft to digital recording using video tech-

nology or photography with the StUK4 in 2013 

(BSH, 2013), large clusters have been investi-

gated as part of the monitoring of offshore wind 

farms. These cluster studies cover a large part 

of the German EEZ, in particular also valuable 

habitats of the harbour porpoise and all areas 

with offshore wind energy use.  

In addition, regular investigations for the moni-

toring of Natura2000 areas have been carried 

out on behalf of BfN since 2008 (monitoring re-

ports on behalf of BfN in 2008, 2009, 2011, 2012, 

2013, and 2016). Data are also collected as part 

of research projects that investigate specific is-

sues. 

The current findings relate to different spatial lev-

els:  

 entire North Sea and adjacent waters: large-

scale investigations in the framework of 

SCANS I, II, and III from 1994, 2005, and 

2016, 

 Natura2000 areas in the German EEZ: Mon-

itoring on behalf of BfN since 2008 and on-

going, 

 Parts of the German EEZ and the territorial 

waters: Research projects with different fo-

cal points (e.g. MINOS, MINOSplus (2002–

2006), StUKplus (2008–2012), Underwater 

Cluster (commissioned by the BfN). 

 Investigations to fulfil the requirements of 

the UVPG and the WindSeeG within the 

framework of preliminary investigation of 

sites, and approval and planning approval 

procedures of the BSH as well as within the 

framework of monitoring the construction 

and operating phase of offshore wind farms 

since 2001 and ongoing. During the base-

line surveys from 2001 to 2013, most spe-

cific areas with planned offshore wind farms 

were investigated at high temporal resolu-

tion. Since 2014, these areas have been en-

larged and adjusted so that data with high 

temporal resolution are currently available 

for large areas of the German EEZ. Since 

2018, large areas have been surveyed as 

part of the preliminary investigation to deter-

mine the suitability of sites on behalf of the 

BSH. 

The BSH has current findings from the 

preliminary investigation for the period August 

2018 to July 2020 on the occurrence of marine 

mammals from the vicinity of the opposing Site 

N-7.2. The final report of the preliminary 

investigation on the occurrence of marine 

mammals in Site N-7.2 includes data from the 

digital survey from the aircraft for area of 

investigation area FN6_7 (which encloses Site 

N-7.2) as well as data from the immediately 

adjacent investigation area FN10_11 to the north 

(IfAÖ et al., 2020a). In addition, there are data 

from the continuous acoustic recording using 

special underwater hydrophones for the 

detection of harbour porpoise clicks, the C-

PODs, at four long-term monitoring stations. 

Additional information on the occurrence of 

harbour porpoise in Site N-7.2 and its immediate 

surroundings is also provided by sightings during 
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the ship-based survey of resting birds and 

seabirds. 

In order to determine the suitability of Site N-7.2 

with regard to marine mammals, the BSH also 

has access to extensive current data from the 

monitoring of offshore wind farms already 

constructed and in operation in the German EEZ 

of the North Sea for the purpose of taking 

cumulative effects into consideration and 

classifying the importance of the site for the 

respective local population. Specifically, data are 

available from the investigations of cluster 6 of 

the wind farms “Bard Offshore 1”, “Veja Mate”, 

“Deutsche Bucht”, the cluster “Östlich 

Austerngrund” with the wind farms “Global tech 

1”, “EnBWHoheSee”, “Albatros”, the cluster 

“Nördlich Borkum” with the wind farms “alpha 

ventus”, “Borkum Riffgrund 1”, “Borkum 

Riffgrund 2”, “Gode Wind 1”, “Gode Wind 2”, 

“Trianel Windpark Borkum Phase 1 und 2”, 

“Merkur Offshore”, “NordseeOne”, the cluster 

“Nördlich Helgoland” with the wind farms 

“MeerwindSüdOst”, “NordseeOst”, 

“AmrumbankWest”, the wind farm “Butendiek”, 

and the cluster “Westlich Sylt” with the wind 

farms “DanTysk” and “Sandbank”.  

All data from the preliminary investigation 

commissioned by the BSH as well as the data 

from the monitoring of the wind farms, which 

were used to determine the suitability of the site, 

are highly resolved in terms of time and space, 

quality-assured, and comparable because of the 

standardised methods used. 

There are currently still gaps in knowledge in 

connection with research into the biological rele-

vance of the effects of offshore wind farms on 

marine mammals in the German EEZ and in par-

ticular on the key species harbour porpoise. 

There is also a continuing need for monitoring 

and knowledge generation with regard to the as-

sessment of interrelationships as well as possi-

ble cumulative effects. 

2.7.2 Spatial distribution and temporal vari-

ability 

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. In addition to natural variability, 

climate-related changes in the marine ecosys-

tem and anthropogenic uses also influence the 

occurrence of marine mammals. Both the distri-

bution and abundance 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 and sites, the ef-

fects of seasonal and interannual variability, and 

the influences of anthropogenic uses, large-

scale long-term studies in the German EEZ are 

necessary. 

2.7.2.1 Harbour porpoise 

The harbour porpoise (Phocoena phocoena) is 

the most common and widespread whale spe-

cies in the temperate waters of the North Atlantic 

and North Pacific as well as in some secondary 

seas such as the North Sea (EVANS, 2020). The 

distribution of harbour porpoises is restricted to 

continental shelf seas with water depths pre-

dominantly between 20 m and 200 m because of 

their hunting and diving behaviour (READ 1999, 

EVANS, 2020). The animals are extremely mobile 

and can cover long distances in a short time. 

Satellite telemetry has shown that harbour por-

poises can travel up to 58 km in one day. The 

marked animals have behaved individually in 

their migration. Between the individually chosen 

places of inhabitation, there were migrations of 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 (ASCOBANS 

2005, FONTAINE ET AL., 2007, 2010).  
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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 conducted in 1994, 

2005, and 2016 as part of the SCANS surveys 

(HAMMOND et al. 2002, HAMMOND & MACLEOD 

2006, HAMMOND et al. 2017). The large-scale 

SCANS surveys allow the estimation of popula-

tion size and population trends in the entire area 

of the North Sea that belongs to the habitat of 

highly mobile animals without claiming to map 

marine mammals in detail in sub-areas (sea-

sonal, regional, small-scale). The abundance of 

harbour porpoises in the North Sea in 1994 was 

estimated at 341,366 animals based on the 

SCANS-I survey. In 2005, a larger area was cov-

ered by the SCANS II survey and, as a result, a 

larger number of 385,617 animals was esti-

mated. However, the abundance calculated on 

an area of the same size as in 1994 was approx-

imately 335,000 animals. The latest survey in 

2016 showed a mean abundance of 345,373 

(minimum abundance: 246,526; maximum abun-

dance: 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. Results from SCANS I, II, and III 

indicate no decreasing trend in harbour porpoise 

abundance between 1994, 2005, and 2016(HAM-

MOND et al., 2017). However, the regional distri-

bution in 2005 and 2016 differs from the distribu-

tion in 1994 in that more individuals were 

counted in the south-west than the north-west in 

2005 (LIFE04NAT/GB/000245, Final Report, 

2006) and high abundance was recorded across 

the English Channel in 2016. The results of the 

latest SCANS survey (SCANS III) can be sum-

marised as follows: The calculated abundance of 

harbour porpoise in the North Sea in 2016 is 

345,000 (coefficient of variance CV = 0.18) ani-

mals, which is comparable to the abundance in 

2005 with 355,000 (CV = 0.22) and in 1994 with 

289,000 (CV = 0.14) animals. However, a further 

shift of populations towards the south-eastern 

coast of the UK and the English Channel was 

noted in 2016. This shift is causing populations 

to decline in German waters of the North Sea 

(HAMMOND et al. 2017). Statistical modelling of 

the results from SCANS-III is still pending.  

The abundance calculated in SCANS I, II, and III 

is also comparable to the statistical value of 

361,000 (CV 0.20) from modelling data from 

study conducted from 2005 to 2013 (GILLES et al. 

2016). The study by GILLES et al. (2016) provides 

a good overview of the seasonal distribution pat-

terns of harbour porpoise in the North Sea. Data 

from the UK, Belgium, the Netherlands, Ger-

many and Denmark for the years 2005 to 2013 

inclusive were considered together in the study. 

Data from large-scale and transboundary visual 

surveys such as those collected in the SCANS-

II and Doggerbank projects as well as extensive 

data from smaller-scale national surveys (moni-

toring, EIS) were validated, and seasonal habitat 

distribution patterns were predicted (GILLES et al. 

2016). During the investigation, the results of the 

habitat modelling were verified and confirmed 

using data from acoustic surveys. This study is 

one of the first to take into consideration dynamic 

hydrographic variables such as surface temper-

ature, salinity and chlorophyll as well as food 

availability, especially of sand eels. The food 

availability was modelled by the distance of the 

animals to known sand eel habitats in the North 

Sea. The habitat modelling showed significantly 

high densities in the area west of Doggerbank, 

especially in spring and summer. The study con-

cludes that the distribution patterns of harbour 

porpoise in the North Sea indicate the high spa-

tial and temporal variability of hydrographic con-

ditions, the formation of fronts, and the associ-

ated food availability. 

In the large-scale survey conducted in 2016, the 

SCANS III showed a further shift of the stock 

from the south-eastern area of the North Sea 

more towards the south-western area towards 

the English Channel (HAMMOND et al., 2017). An 

initial analysis of research data as well as data 
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from the national monitoring of nature conserva-

tion areas suggests a shift in the population; the 

authors considered several factors as possible 

reasons for the observed change (GILLES et al., 

2019). 

2.7.2.1.1 Occurrence of the harbour por-

poise in the German North Sea 

Site N-7.2 in Area N-7 (SDP, 2020) is located 

north of the traffic separation areas in the Ger-

man EEZ and is part of the harbour porpoise 

habitat in the North Sea. Especially in the sum-

mer months, the area of the coastal sea and the 

German EEZ off the North Frisian Islands, espe-

cially north of Amrum and near the Danish bor-

der, are intensively used by harbour porpoises 

(SIEBERT et al. 2006). In addition, the presence 

of calves is always confirmed there during the 

summer months. 

The large-scale investigations on the distribution 

and abundance of harbour porpoises and other 

marine mammals carried out in the framework of 

the MINOS and MINOSplus projects from 2002 

to 2006 (SCHEIDAT et al. 2004, GILLES et al. 

2006) have provided an initial overview for the 

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 North Sea waters was estimated at 

34,381 individuals in 2002 and 39,115 individu-

als in 2003. In addition to the pronounced tem-

poral variability, a strong spatial variability was 

also observed. The seasonal analysis of the data 

has shown that temporarily (e.g. in May/June 

2006) up to 51,551 animals may have been pre-

sent in the German EEZ of the North Sea 

(GILLES et al. 2006). Since 2008, the abundance 

of harbour porpoises has been determined as 

part of the monitoring of Natura 2000 areas. Alt-

hough the abundance varies from year to year, it 

remains at high levels, especially in the summer 

and spring months. In May 2012, 68,739 individ-

uals were recorded – the highest abundance 

ever recorded in the German North Sea (GILLES 

et al. 2012). 

A recent evaluation of data from the monitoring 

of Natura2000 areas and from research projects 

has confirmed the indications from the SCANS-

III study and shown that the population of har-

bour porpoise in the German EEZ of the North 

Sea has changed in recent years. The changes 

in the population are more pronounced in the 

area of the “Sylter Außenriff – Östliche Deutsche 

Bucht” nature conservation area than in the 

southern part of the German EEZ (GILLES et al., 

2019). 

2.7.2.1.2 Occurrence in nature conservation 

areas 

Based on the results of the MINOS and EMSON 

investigations (survey of marine mammals and 

seabirds in the German EEZ of the North Sea 

and Baltic Sea), three areas that are of particular 

importance for harbour porpoises were defined 

in the German EEZ. These were notified to the 

EU as offshore protected areas in accordance 

with the Habitats Directive and recognised by the 

EU as Sites of Community Importance (SCI) in 

November 2007: Doggerbank (DE 1003-301), 

Borkum Riffgrund (DE 2104-301), and especially 

the Sylter Außenriff (DE 1209-301). Since 2017, 

the three FFH areas in the German EEZ of the 

North Sea have been given the status of nature 

conservation areas:  

 Ordinance on the Establishment of the 

“Doggerbank” nature conservation area 

(NSGDgbV), Federal Law Gazette I, I p. 

3395 dated 22 September 2017,  

 Ordinance on the Establishment of the 

“Doggerbank” nature conservation area 

(NSGDgbV), Federal Law Gazette I, I p. 

3400 dated 22 September 2017,  

 Ordinance on the Establishment of the 

“Sylter Außenriff – Östliche Deutsche Bucht” 

nature conservation area (NSGSylV), Fed-

eral Law Gazette I, I p. 3423 dated 22 Sep-

tember 2017. 

The “Sylter Außenriff – Östliche Deutsche Bucht” 

nature conservation area is the main distribution 
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area for harbour porpoises in the EEZ. The high-

est densities are often found here in the summer 

months. The nature conservation area “Sylter 

Außenriff – Östliche Deutsche Bucht” has the 

function of a breeding area. In the period from 1 

May and until the end of August, high calf per-

centages are surveyed in the protected area 

“Sylter Außenriff – Östliche Deutsche Bucht”. 

The “Borkum Riffgrund” nature conservation 

area highly important for harbour porpoises in 

spring and partially in the early summer months. 

Results from the monitoring of Natura2000 areas 

as well as from the monitoring of offshore wind 

farms have shown a high occurrence of harbour 

porpoise in protected areas until 2013, espe-

cially in the area of the Sylter Außenriff (GILLES 

et al., 2013). However, current findings from the 

monitoring of Natura2000 areas show a change 

in populations in the German EEZ, which also 

particularly affects the nature conservation area 

“Sylter Außenriff – Östliche Deutsche Bucht” 

(NACHTSHEIM et al. 2021, GILLES et al. 2019). 

The BMU has highlighted the importance of the 

area of the “Sylter Außenriff – Östliche Deutsche 

Bucht” nature conservation area in the noise 

abatement concept for harbour porpoises based 

on findings and defined a main concentration 

area for harbour porpoises in the summer 

months (BMU 2013). 

2.7.2.1.3 Occurrence in Site N-7.2 

Current data n on the occurrence of marine 

mammals in Site N-7.2 and its surroundings are 

available from the preliminary investigation for 

2018 to 2020 commissioned by the BSH.  

Two large survey areas, each with an average 

area of 2,330 km2 and a total transect distance 

of 9,000 km, were covered from the aircraft using 

digital video recording. Eight aerial surveys per 

investigation area were conducted annually. 

Thus, data from 32 aerial surveys are available 

to describe the distribution and abundance of 

marine mammals in Site N-7.2 and its surround-

ings. The investigation areas cover built-up ar-

eas such as N-7, N-9, N-10, N-11, N12, and 

partly N-13 as well as offshore wind farms such 

as “Deutsche Bucht”, “Veja Mate”, “BARD Off-

shore 1”, “EnBWHoheSee”, “Albatros”, and 

“Global Tech 1” from the indirect vicinity of Site 

N-7.2. 

From the acoustic survey of harbour porpoise to 

determine gradients and seasonal patterns in 

habitat use, data from four long-term CPOD 

monitoring stations, S02, S03, S04 and S13 at 

distances ranging from 13 km to 110 km were 

added. 

Finally, evidence from the ship-based survey of 

resting birds with simultaneous recording of ma-

rine mammal sightings was also taken into con-

sideration. 

The final report on the occurrence of marine 

mammals during the preliminary investigation of 

Site N-7.2 contains a detailed description of the 

investigations conducted (IFAÖ et al. 2020a). 

In the southern investigation area, where Site N-

7.2 is also located, 183 harbour porpoises, in-

cluding four calves in August, were recorded by 

video-based survey in the first year of investiga-

tion. In the second year of investigation, 287 har-

bour porpoises were recorded, of which were 10 

calves mostly in June. The phenology of occur-

rence varied between the two years of investiga-

tion. Higher occurrences were recorded in Feb-

ruary 2018 and in the summer months of 2019. 

The density varied from 0.07 ind./km2 to 0.57 

ind./km2. Most sightings were always to the 

West–Northwest of Site N-7.2. 

In the northern investigation area, 260 harbour 

porpoises, including 22 calves, were recorded in 

the first year of investigation, and 395 harbour 

porpoises, including 13 calves, were recorded in 

the second year of investigation. Most mother-

calf pairs were recorded in June in both years. 

The density varied from 0.03 ind./km2 to 1.24 

ind./km2. The density increased along a gradient 
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from the South and towards the North (IFAÖ et 

al. 2020a). 

The acoustic survey at stations S02, S03, and 

S04, which are all located in the same natural 

unit as Site N-7.2, has shown that the detection 

rates (% DPM10M/day or proportion of detec-

tion-positive 10-minute intervals per day) are 

highest in the winter months and lowest in au-

tumn. However, compared with station S13, 

which is located in the “Sylter Außenriff – 

Östliche Deutsche Bucht” nature conservation 

area, the detection rates in the three stations to 

the west are always lower and without major 

seasonal differences. The detection rates at sta-

tion S13, on the other hand, remain high 

throughout the year and increase slightly in the 

summer months and autumn (IFAÖ et al. 2020a).  

The evaluation of the CPOD data from the large-

scale station network within the framework of the 

GESCHA II study showed that in the central area 

of the German Bight (in which Site N-7.2 is also 

located), the lowest detection rates were found 

overall compared with other areas and sites in 

the course of all seasons. In winter, however, 

this was not particularly pronounced, and the val-

ues were partly at a level similar to that in other 

areas within the German EEZ. The highest val-

ues were detected here in winter (with maximum 

values in February and early March) before there 

was a sharp drop in detection rates in the course 

of spring. In the summer, the values rose again. 

The seasonality (but not the intensity) is thus 

quite similar to that in the south-western part of 

the EEZ “Nördlich Borkum”, where the highest 

winter values in the German Bight were recorded 

(ROSE et al. 2019).   

Information on the occurrence of harbour por-

poises in the part of the German EEZ in which 

Site N-7.2 is located is also provided by the op-

erational monitoring for the projects “BARD Off-

shore I”, “Veja Mate”, and “Deutsche Bucht” as 

well as “EnBW HoheSee” and “Albatros”. Higher 

densities occur mainly in spring and late sum-

mer, low densities mainly in autumn and early 

winter. The annual mean absolute abundances 

from the years of investigation 2008 to 2013 

ranged from 0.34 individuals/km² to 0.98 individ-

uals/km²; this was slightly to considerably above 

the values recorded in 2004–2006. In the course 

of the year, average densities of 0.5 harbour por-

poises/km² can be expected in this area of the 

German EEZ with daily values generally varying 

between 0 and 2 individuals/km² depending on 

the season. The results of the acoustic monitor-

ing carried out since 2008 and to date confirm 

the occurrence. In addition, the results from 

acoustic monitoring indicate that high harbour 

porpoise activity can also take place in the winter 

months. While the abundance of harbour por-

poises was relatively stable in the years 2005 to 

2012, it decreased 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 central part of the German EEZ in the 

North Sea is becoming apparent again (final re-

port on the construction phase of the OWF 

“BARD Offshore 1”, PGU 2014, Cluster Monitor-

ing Cluster 6, Report Phase I (01/15–03/16) for 

the OWF “BARD Offshore I”, “Veja Mate”, and 

“German Bight”, PGU 2017, environmental mon-

itoring in the cluster “East of Austerngrund” An-

nual Report 2016 - April 2015 - March 2016). 

The proportion of calves recorded in 2008–2020 

in this area of the German EEZ, which includes 

Site N-7.2, still does not suggest that the area is 

of particular importance for the reproduction of 

the species.  

2.7.2.2 Harbour seals and grey seals 

The harbour seal (Phoca vitulina) is the most 

widespread seal species in the North Atlantic 

and is found along coastal regions throughout 

the North Sea. Throughout the Wadden Sea, 

regular aerial surveys are carried out at the 

height of the change of coat in August. In 2005, 

14,275 harbour seals were counted throughout 

the Wadden Sea (ABT et al. 2005). Because 

there is always a part of the animals in the water 

and not counted, this is the minimum population. 
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Suitable undisturbed moorings are crucial for the 

occurrence of harbour seals. In the German 

North Sea, sandbanks in particular are used as 

resting places (SCHWARZ & HEIDEMANN 1994). 

Telemetric investigations show that adult har-

bour seals in particular rarely move more than 50 

km from their original resting sites (TOLLIT et al. 

1998). On foraging trips, the action radius is usu-

ally about 50 to 70 km from the resting places to 

the hunting grounds (z. B. THOMPSON & MILLER 

1990), although in the Wadden Sea area, it can 

be as much as 100 km (ORTHMANN 2000).  

Censuses of grey seals (Halichoerus grypus) at 

the time of the hair change have been carried out 

only occasionally in the German North Sea. 

These figures are only a snapshot. Strong sea-

sonal fluctuations were always reported (ABT et 

al. 2002, ABT 2004). The numbers observed in 

German waters must be seen in a broader geo-

graphical context because grey seals can some-

times undertake long migrations between differ-

ent resting sites throughout the North Sea region 

(MCCONNELL et al. 1999). The grey seals ob-

served resting in the territorial waters probably 

have their foraging grounds at least partly in the 

EEZ.  

Site N-7.2 is used by seals in small numbers and 

irregularly. During the digital survey for the pre-

liminary investigation, seven harbour seals, two 

grey seals, and 19 undetermined seals were rec-

orded in the southern investigation area, which 

includes Site N-7.2. During the same period, six 

harbour seals, two grey seals, and 17 undeter-

mined seals were recorded in the northern inves-

tigation area. 

2.7.2.3 Other marine mammals 

Other marine mammal species occur only spo-

radically in Site N-7.2 and its surroundings. Dur-

ing the preliminary investigation, four white-

beaked dolphins (Lagenorhynchus albirostris), 

one undetermined small cetacean, and three 

other marine mammals that it was not possible 

to clearly classify into one of these categories 

were recorded in the southern investigation 

area. In the northern investigation area, an addi-

tional 12 marine mammals that were not clearly 

taxonomically determined were recorded. 

2.7.3 Status assessment of the protected 

asset marine mammals 

The good availability of data, which has already 

been built up since 2002 until today, allows a 

good assessment of the importance and condi-

tion of the surroundings of Site N-7.2 as a habitat 

for marine mammals. 

  

2.7.3.1 Protection 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 protect the species. The har-

bour porpoise is listed in both Appendix II and 

Appendix IV of the Habitats Directive. As a spe-

cies listed in Annex IV, it enjoys strict general 

protection in accordance with Articles 12 and 16 

of the Habitats Directive. 

The harbour porpoise is also listed in Appendix 

II to the Convention on the Conservation of Mi-

gratory Species of Wild Animals (Bonn Conven-

tion, 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 listed in the 

Red List of Threatened Animals (MEINIG et al., 

2020). Here it is classified in endangerment cat-

egory 2 (endangered). The authors point out that 

the endangerment classification for Germany re-

sults from the joint consideration of threats in the 
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North Sea and Baltic Sea. The occurrence in the 

North Sea is surveyed by ship- and aircraft-

based investigations and is described as stable. 

In the Borkum-Riffgrund nature conservation 

area, there is a slight increase in abundance 

(PESCHKO et al. 2016, zitiert in MEINIG et al. 

2020). However, because of ongoing threat from 

by-catch in gillnets, environmental toxins, and 

noise, the authors have concluded to classify the 

status as “Threatened” despite the overall stable 

short-term population trend (MEINIG et al., 2020). 

Investigations in the Danish Baltic Sea and adja-

cent areas also indicate stable population sizes 

around 30,000 individuals (SVEEGAARD et al. 

2013, Viquerat et al. 2014 zitiert in MEINIG et al. 

2020). In contrast, the results from the EU re-

search project SAMBAH have shown that the 

population of the separate sub-population of har-

bour porpoise in the central Baltic Sea is only ap-

prox. 500 animals (SAMBAH 2016). For this rea-

son, this sub-population is classified as “critically 

endangered”.   

Grey seal and harbour seal are also listed in Ap-

pendix II of the Habitats Directive. In the current 

Red List of Mammals of Germany, the grey seal 

is classified from endangerment category 2 (en-

dangered) to category 3 (vulnerable) (MEINIG et 

al. 2020). The harbour seal is classified in cate-

gory G (indeterminate). The authors confirm that 

there are two separate populations in the Ger-

man North Sea and Baltic Sea. The population 

of the German North Sea has seen an increase 

in juveniles since 2013. After the two distemper 

virus epidemics, it would be classified as un-

threatened – unlike the population of the German 

Baltic Sea (MEINIG ET AL., 2020).   

 

Based on the results of the research projects MI-

NOS and EMSON, three areas that are of partic-

ular importance for harbour porpoises were de-

fined in the German EEZ. These were notified to 

the EU as offshore protected areas in accord-

ance with the Habitats Directive and recognised 

by the EU as Sites of Community Importance 

(SCI) in November 2007: Doggerbank (DE 1003-

301), Borkum Riffgrund (DE 2104-301), and es-

pecially Sylter Außenriff (DE 1209-301). Since 

2017, the three FFH areas in the German EEZ 

of the North Sea have been given the status of 

nature conservation areas:  

 Ordinance on the Establishment of the 

“Doggerbank” nature conservation area 

(NSGDgbV), Federal Law Gazette I, I p. 

3395 dated 22 September 2017,  

 Ordinance on the Establishment of the 

“Doggerbank” nature conservation area 

(NSGDgbV), Federal Law Gazette I, I p. 

3400 dated 22 September 2017,  

 Ordinance on the Establishment of the 

“Sylter Außenriff – Östliche Deutsche Bucht” 

nature conservation area (NSGSylV), Fed-

eral Law Gazette I, I p. 3423 dated 22 Sep-

tember 2017. 

The protective purposes of the nature conserva-

tion areas in the German EEZ of the North Sea 

include maintaining and restoring a favourable 

conservation status of the species from Annex II 

of the Habitats Directive, in particular the harbour 

porpoise, grey seal, and harbour seal as well as 

the conservation of their habitats (NSGBRgV, 

2017. Federal Law Gazette, Part I, No. 63, 

3395). 

2.7.3.2 Assessment of the occurrence  

The harbour porpoise is the key species in the 

German waters of the North Sea that is used in 

the noise abatement concept of the BSH (2013) 

to assess the potential impacts of impulsive 

noise inputs. Furthermore, within the framework 

of the implementation of the MSFD, the harbour 

porpoise is the indicator species for assessing 

cumulative 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 be-

cause of by-catch, pollution, noise, over-fishing 
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and food restrictions (ASCOBANS 2005, EV-

ANS, 2020). 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 is provided by the compilation 

from the “Atlas of the Cetacean Distribution in 

North-West European Waters”(REID et al. 2003). 

However, when making abundance or popula-

tion calculations based on aerial surveys or even 

field trips, the authors caution that the occasional 

sighting of a large aggregation (group) of ani-

mals within an area recorded 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 calcu-

lation of populations is made more difficult in par-

ticular by the high mobility of the animals. 

The population of harbour porpoises throughout 

the North Sea has not changed significantly 

since 1994, or no significant differences were 

found between data from SCANS I, II, and III 

(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 areas 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 Sylter Außenriff, 

the trend analysis also indicates stable popula-

tions in summer over the years 2002 to 2012 

(GILLES et al. 2013). The western area in partic-

ular shows a positive trend for spring and sum-

mer, while no clear trend can be detected in au-

tumn. Harbour porpoise densities in the eastern 

area have remained largely constant over the 

years and significant differences between the 

hotspots in the west and lower density in the 

south-eastern 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 EEZ of 

the North Sea from 2001 to the present. The 

multi-year data from the CPOD station network 

confirm continuous habitat use by harbour por-

poises (ROSE et al. 2019). 

In general, there is still a north-south density gra-

dient of harbour porpoise occurrence from the 

North Frisian to the East Frisian area. 

A current assessment of the population trend in 

the German waters of the North Sea based on 

data from the monitoring of nature conservation 

areas and from research projects from 2012 to 

2018 has shown a population shift. Declining 

trends were observed in the “Sylter Außenriff – 

Östliche Deutsche Bucht” and “Doggerbank” na-

ture conservation areas as well as in the central 

area of the German Bight. A positive trend has 

developed in the area of the “Borkum Riffgrund” 

nature conservation area as well as in areas N-

1, N-2, and N-3. The causes of the population 

shift are not yet known and could be related to 

both the impacts of human activities and shifts in 

the fish populations (NACHTSHEIM et al., 2021, 

GILLES et al., 2019). 

2.7.3.3 Importance of Site N-7.2 for marine 

mammals 

According to the current state of knowledge, it 

can be assumed that the German EEZ is used 

by harbour porpoises for traversing, inhabitation, 

and as a food and area-specific breeding area. 

Based on the knowledge available, it can be con-

cluded that the EEZ is of medium to high im-

portance for harbour porpoises in certain areas. 

Habitat use varies in different areas of the EEZ. 

Marine mammals and, of course, harbour por-

poises are highly mobile species that use large 

areas variably in search of food, depending on 

hydrographic conditions and food supply.  

The investigations carried out as part of the pre-

liminary investigation, the monitoring of 

Natura2000 areas, and the cluster studies for the 
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monitoring of offshore wind farms always confirm 

a medium occurrence with interannual fluctua-

tions and only weak seasonality for the area of 

the German EEZ in which site N-7.2 is also lo-

cated.  

Site N-7.2 is regularly used by harbour porpoises 

for crossing and inhabitation or – depending on 

the seasonal food supply – as a foraging ground.  

Because of the relatively few sightings of 

mother-calf pairs, the use of the area as a breed-

ing area can almost certainly be ruled out.  

According to the current state of knowledge, Site 

N-7.2 is of medium importance for harbour por-

poises: 

 The site is used year-round by harbour por-

poises for passage, inhabitation, and proba-

bly as a foraging ground, 

 The seasonal use of the site varies between 

years. Usage is higher in the winter months, 

 The occurrence of harbour porpoises in Site 

N-7.2 and its surroundings is average com-

pared with the high occurrence in the waters 

west of Sylt or also north of Borkum. 

 The irregular sighting of single mother-calf 

pairs rules out the use of this site as a 

breeding ground, 

 There is no evidence of any ongoing special 

function of the site and its surroundings for 

harbour porpoises. 

 

For the two seal species, Site N-7.2 and its sur-

roundings are of no particular importance be-

cause of the distance to the nearest resting and 

littering sites. 

2.7.3.4 Legacy impacts 

Legacy impact for population of the harbour por-

poise in the North Sea is affected by a wide 

range of anthropogenic activities, 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 greatest threat to harbour por-

poise populations in the North Sea comes from 

fishing – through by-catch in set and bottom 

trawls, depletion of prey fish stocks through over-

fishing, and the associated reduction in food 

availability (EVANS 2020). An analysis of dead 

and stranded fish from the British Isles between 

1991 and 2010 has identified the causes as fol-

lows: 23% infectious diseases, 19% attacks by 

dolphins, 17% by-catch, 15% starvation, and 4% 

stranded alive (EVANS 2020). 

Current anthropogenic uses in the vicinity of the 

areas with noise pollution include shipping traf-

fic, seismic exploration, military use and the det-

onation of non-transportable ammunition. 

Threats to marine mammals can be caused dur-

ing the construction of wind turbines and con-

verter platforms with deep foundations, in partic-

ular by noise emissions during the installation of 

the foundations by means of pile driving, if no 

mitigation or preventive measures are taken. 

In addition to pressures from discharges of or-

ganic and inorganic pollutants or oil spills, 

threats to the population also come from disease 

(bacterial or viral) and climate change (espe-

cially impact on the marine food web).  

Current anthropogenic uses in the vicinity of Site 

N-7.2 with high sound impacts are, in addition to 

shipping traffic, also seismic explorations as well 

as military uses or blasting of non-transportable 

munitions. Threats to marine mammals may be 

caused during the construction of wind farms 

and converter platforms with deep foundations, 

especially because of noise emissions during 

the installation of the foundations if no mitigation 

or avoidance measures are taken. 

2.8 Seabirds and resting birds 
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According to the “Qualitätsstandards für den Ge-

brauch vogelkundlicher Daten in raumbedeut-

samen Planungen” (DEUTSCHE ORNITHOLOGEN-

GESELLSCHAFT 1995), resting birds are “birds 

that stay in an area outside their breeding terri-

tory, usually for a longer period of time (e.g. for 

moulting, feeding, resting, and wintering)”. Feed-

ing birds are defined as birds “that regularly seek 

food in the investigated area and do not breed 

there but which breed or might breed in the wider 

region”.  

Seabirds are species of birds that are mainly 

bound to the sea with their mode of life and only 

come ashore for breeding for a short time. These 

include, for example, Northern fulmar, Northern 

gannet, and auks (guillemot, razorbill). Terns 

and gulls, on the other hand, have a distribution 

that is mostly closer to the coast than seabirds. 

2.8.1 Availability of data 

The BSH has good data sources for the suitabil-

ity assessment of Site N-7.2 with regard to the 

protected asset “seabirds and resting birds”. 

This is primarily the result of the preliminary in-

vestigation of sites for Site N-7.2 commissioned 

by the BSH as part of which large-scale flight and 

ship transect surveys were carried out between 

August 2018 and July 2020. This final report of 

the preliminary investigation for N-7.2 contains 

results from the ship-based and digital aircraft-

based surveys in investigation areas SN7 and 

FN6_7, respectively, each of which encom-

passes Site N-7.2 as well as an additional adja-

cent flight survey area FN10_11 to the north, 

which is used comparatively for some species 

(BIOCONSULT SH ET AL. 2020). Thiscan be sup-

plemented by long-term surveys in the surround-

ing wind farm areas (IBL UMWELTPLANUNG et al. 

2018a, IBL UMWELT planung et al. 2019a, IBL 

UMWELTPLANUNG et al. 2020a). 

Important information on large-scale seabird 

abundance in the German EEZ of the North Sea 

is provided by the investigations of 

NATURA2000 areas carried out on behalf of the 

Federal Agency for Nature Conservation in re-

cent years (e.g. MARKONES et al. 2015). In addi-

tion, extensive scientific literature and evalua-

tions on various specific issues, including behav-

ioural responses to offshore wind turbines, will 

be used.  

 
The data sources available can therefore be as-

sessed as quite good overall. However, the fol-

lowing points must be taken into consideration: 

 The species-specific risk of seabirds collid-

ing with offshore wind turbines can be only 

partially predicted and is currently being rec-

orded with the investigations according to 

StUK4 in the operating phase as well as in 

ongoing research projects.  

 Behavioural changes and habituation ef-

fects among disturbance-sensitive species 

in the German EEZ have only been investi-

gated since the commissioning of the first 

large, commercial wind farms, including the 

converter platforms. Operational monitoring 

is still ongoing. 

 There is still insufficient knowledge of the 

impacts of disturbances or habitat loss at 

species population level; these will be inves-

tigated only based on data currently being 

collected. 

2.8.2 Spatial distribution, temporal variabil-

ity, and abundance of seabirds and 

resting birds in the German North 

Sea 

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.  



Description and assessment of the environmental status 73 

 

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 fishing. Seabirds, as consumers in the 

upper part of the food webs, feed on species-

specific fish, macrozooplankton, and benthic or-

ganisms. They are thus directly dependent on 

the occurrence and quality of benthos, zooplank-

ton and fish. 

Some areas of the German territorial waters and 

parts of the EEZ of the North Sea are highly im-

portant for seabirds and waterbirds (not only na-

tionally as well as internationally as a number of 

studies have shown) and were identified as ar-

eas of special importance for seabirds, “Im-

portant Bird Areas – IBA” early on (SKOV et al. 

1995, HEATH & EVANS 2000). Particular mention 

should be made here of sub-area II of the “Sylter 

Außenriff – Östliche Deutsche Bucht” nature 

conservation area established by ordinance of 

22 September 2017, which was already desig-

nated as a Special Protected Area (SPA) by or-

dinance of 15 September 2005: Special Pro-

tected Area (SPA)) in accordance with V-RL 

(79/409/EEC). 

With regard to the diver species group, a main 

concentration area was identified in spring in the 

German Bight, west of Sylt, within the framework 

of an overarching evaluation and assessment of 

existing data sets. The delimitation of the main 

concentration area was chosen to include all im-

portant and known regular occurrences (BMU 

2009). 

There are 19 species of seabirds in the German 

EEZ of the North Sea; these are regularly rec-

orded as resting birds in larger populations. Ta-

ble 8 contains population estimates for the most 

important seabird species in the EEZ and the en-

tire German North Sea in the seasons with the 

highest occurrence. Detailed descriptions of the 

seasonal and spatial occurrence of the most 

common seabird and resting bird species as well 

as species of special importance for the “Sylter 

Außenriff – Östliche Deutsche Bucht” nature 

conservation area in the EEZ of the North Sea 

can be found in the corresponding chapters of 

the Environmental Report on Site Development 

Plan 2020 for the German North Sea (BSH 

2020A). 

2.8.3 Occurrence of seabirds and resting 

birds in the vicinity of Site N-7.2 

The investigations on seabirds conducted as 

part of the preliminary investigation of sites for 

Site N-7.2 show that a seabird community can 

be found here as would be expected for the pre-

vailing water depths and hydrographic condi-

tions, the distance from the coast, and for the 

site-specific influences. 

The seabird population is dominated by gulls, 

which occur year-round in the vicinity of Site N-

7.2. The most common species were the lesser 

black-backed gull (Larus fuscus) and the kitti-

wake (Rissa tridactyla).  

Lesser black-backed gulls occur widely in the vi-

cinity of Site N-7.2; however, the magnitude of 

their occurrence varies seasonally. In winter, 

lesser black-backed gulls were observed only 

sporadically in the investigations on Site N-7.2; 

the highest densities were recorded in summer 

and autumn. At 1.53 ind./km2, the highest mean 

seasonal density was recorded in autumn 2019 

following aerial transect surveys; in summer 

2019, the density was highest (4.66 ind./km2) ac-

cording to ship transect surveys (BIOCONSULT 

SH ET AL. 2020). The spatial distribution of the 

lesser black-backed gull, a prominent ship-fol-

lower, is often influenced by fishing activity and 

therefore does not reveal a specific distribution 

pattern. No distribution foci were identified on or 

in the vicinity of Site N-7.2 in the investigations 

as part of the previous preliminary investigation 

of sites (BIOCONSULT SH ET AL. 2020).  
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Kittiwakes are the second most common gull 

species in the vicinity of Site N-7.2 according to 

ship and aerial transect surveys. Kittiwakes were 

recorded throughout the year in years of investi-

gation 2018–2020. According to aerial surveys, 

the highest monthly densities were 1.25 ind./km2 

in March 2019 and 0.60 ind./km2 in February 

2020; according to ship surveys, the highest 

monthly densities were 2.11 ind./km2 and 3.36 

ind./km2 in December 2018 and February 2020, 

respectively. Thus, except for spring 2019 be-

cause of another survey flight with lower densi-

ties than in March 2019, the highest mean sea-

sonal densities were in spring and winter accord-

ing to both  

Table 8: Populations of the most important resting bird species in the German North Sea and EEZ 

in the seasons with the highest occurrence according to MENDEL et al. (2008). Spring populations of 

red-throated divers according to SCHWEMMER et al. (2019); spring populations of black-throated di-

vers according to GARTHE et al. (2015). 

 

Common name (scien-
tific 

Name) 
Season 

Population 
German North Sea 

Population 
German EEZ 

Red-throated diver 
(Gavia stella) 

Winter 3,600 1,900 

Spring 22,000 16,500 

Black-throated diver 
(Gavia arctica) 

Winter 300 170 

Spring 1,600 1,200 

Northern gannet 
(Morus bassanus) 

Summer 1,400 1,200 

Greater 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 sandvicen-
sis) 

Summer 21,000 130 

Autumn 3,500 110 

Common tern 
(Sterna hirundo) 

Summer 19,500 0 

Autumn 5,800 800 

Arctic tern Summer 15,500 210 
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(Sterna paradisaea) Autumn 3,100 1,700 

Razorbill 
(Alca torda) 

Winter 7,500 4,500 

Spring 850 800 

Guillemot 
(Uria aalge) 

Winter 33,000 27,000 

Spring 18,500 15,500 
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survey methods (BIOCONSULT SH ET AL. 2020). 

The spatial occurrence of kittiwakes in years of 

investigation 2018 to 2020 did not show any spa-

tial focal points in the investigation areas, but 

was characterised by a large-scale, albeit sea-

sonally patchy, distribution (BIOCONSULT SH ET 

AL. 2020). 

Common gulls (Larus canus), herring gull (Larus 

argentatus), and greater black-backed gulls (La-

rus marinus) occur regularly in the vicinity of Site 

N-7.2 but mainly in low densities of < 0.1 individ-

uals/km2. Densities in the neighbouring investi-

gation area FN10_11 were comparable over the 

same period with the exception of September 

2019 for which, according to flight surveys, a 

density of 1.16 ind./km2 was recorded for greater 

black-backed gulls in Area FN6_7. According to 

ship transect surveys, the densities determined 

for the three species did not exceed a value of 

0.65 ind./km2 in any month and were thus slightly 

higher than according to the densities of the dig-

ital flight transect survey (BIOCONSULT SH ET AL. 

2020). Spatial distribution centres of the three 

gull species were not identified – not least be-

cause of the low densities (BIOCONSULT SH ET 

AL. 2020). 

Little gulls (Hydrocoloeus minutus) are found 

mainly in the German Bight as migrants during 

their migration to the breeding grounds in east-

ern Europe from the end of March as well as their 

way to the wintering grounds in western Europe 

from the end of September. In addition, there is 

a constant winter population (MENDEL et al. 

2008). According to the findings on increased oc-

currence during migration periods, the highest 

monthly densities were recorded during the sur-

veys for the preliminary investigation of sites for 

N-7.2 according to both survey methods in the 

spring months of March and April. The highest 

monthly density according to aerial transect sur-

veys was recorded in April 2019 (0.72 ind./km2) 

and after ship transect surveys in April 2019 

(1.95 ind./km2). In the spring of 2019, when the 

species was abundant, according to both record-

ing methods, higher numbers of individuals were 

observed in the immediate vicinity or on Site N-

7.2. According to the experts, these observa-

tions, including the higher densities, are to be ex-

pected when the survey days coincide with a mi-

gration wave of little gulls (BIOCONSULT SH et al. 

2020) 

Divers can be found in the German Bight from 

autumn to spring. In summer, they are mostly 

completely absent. Because of the similarity of 

the red-throated diver (Gavia stellata) and the 

black-throated diver (Gavia arctica) , the two 

species are often grouped together as divers in 

further considerations. However, the proportion 

of individuals actually identified at the species 

level shows a dominant abundance of the red-

throated diver – often over 90% compared with 

the black-throated diver (MENDEL et al. 2008). 

In the investigations on Site N-7.2, according to 

ship and aerial transect surveys, the highest 

mean seasonal densities of 0.06–0.09 individu-

als/km2 occurred in investigation areas FN6_7 

and SN7 in spring and in investigation area 

FN10_11 in winter (BIOCONSULT SH et al. 2020). 

According to digital aerial transect surveys, the 

highest monthly densities were recorded in April 

2019 and March 2020 (n = 2) with 0.11 ind./km2 

and 0.13 ind./km2, respectively. According to 

ship transect surveys, the highest densities were 

0.10 ind./km2 in December 2018 and 0.13 

ind./km2 in May 2020 (BIOCONSULT SH et al. 

2020). Regular distribution centres within the in-

vestigation areas and especially on or in the im-

mediate vicinity of Site N-7.2 were not evident 

(BIOCONSULT SH et al. 2020). The immediate vi-

cinity of Site N-7.2 does not appear to be of par-

ticular importance as a resting area for divers be-

cause of its low occurrence and patchy distribu-

tion. 

Terns occur in the vicinity of Site N-7.2 (as in the 

entire German Bight) mainly during the migration 

periods in spring and autumn. In summer, their 

occurrence is concentrated in coastal areas near 
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the breeding colonies in the Wadden Sea. In win-

ter, they are mostly not found at all in the entire 

German North Sea (MENDEL et al. 2008). 

The highest monthly densities of Sandwich terns 

(Thalasseus sandvicensis) were recorded in the 

investigations of Site N-7.2 in spring during the 

migration to the breeding areas. In years of in-

vestigation 2018 to 2020, the highest monthly 

density was 0.23 ind./km2 according to aerial 

transect surveys in Area FN6_7 in April 2019. In 

the same month, the highest monthly density of 

0.43 individuals/km2 was also recorded in the 

neighbouring investigation area FN10_11. Dur-

ing the ship transect surveys, Sandwich terns 

were recorded exclusively in September 2018 at 

a density of 0.05 ind./km2 (BIOCONSULT SH et al. 

2020). 

For the common and Arctic tern (Sterna hirundo, 

Sterna paradisaea), which are often difficult to 

distinguish and therefore often recorded to-

gether, the highest monthly densities were 1.03 

ind./km2 in April 2019 (aerial transect survey) 

and 0.94 ind./km2 in May 2020 (ship transect sur-

vey). Clear distribution centres, especially in the 

immediate vicinity of Site N-7.2, were not found 

in the surveys (BIOCONSULT SH et al. 2020).  

According to the seabird and resting bird surveys 

in the vicinity of Site N-7.2, the species group 

auks is the second most common seabird group 

in this area of the German Bight. The common 

guillemot (Uria algae) and razorbill (Alca torda) 

are particularly prominent. Because of the rela-

tive similarity of the two aforementioned species 

from increasing distance as well as their strongly 

overlapping habitat requirements and feeding ar-

eas, an often relatively large proportion of auks 

is not determined to species level. Data evalua-

tion is therefore often carried out for both species 

together. As a rule, based on the individuals ac-

tually determined to species level, a dominance 

of the guillemot in this group becomes clear.  

In the investigations on Site N-7.2, guillemots 

were among the most common species along 

with lesser black-backed gulls and kittiwakes. 

During the aerial transect surveys in the vicinity 

of Site N-7.2, the highest monthly densities were 

recorded at 1.03 ind./km2 and 1.37 ind./km2 in 

April 2019 and 2020, respectively. The same 

was found in the neighbouring investigation area 

FN10_11, although the densities there were con-

siderably higher at 3.35 individuals/km2 and 1.83 

individuals/km2. According to ship transect sur-

veys, extreme density maxima were recorded in 

December 2018 (6.95 ind./km2) and July 2020 

(8.10 ind./km2) (BIOCONSULT SH et al. 2020).  

Extremely high densities were also determined 

for razorbills based on the ship transect surveys. 

In the aerial transect surveys, the calculated val-

ues were also comparable to those for the guil-

lemots. Based on the ship transect survey, the 

maximum monthly densities for razorbills were 

3.54 ind./km2 in April 2019 and 9.58 ind./km2 in 

April 2020. During the flight surveys, maximum 

monthly densities of 0.81 ind./km2 (February 

2019) to 1.07 ind./km2 (April 2020) were rec-

orded in area FN6_7. These were also compa-

rable to the values in the neighbouring area of 

investigation FN10_11(BIOCONSULT SH et al. 

2020). Auks were observed in large numbers, 

especially in spring; this corresponds to the ex-

pected phenology as described by MENDEL et al. 

(2008). However, density maxima were also 

found in autumn and winter. 

With the exception of the autumn seasons, a 

consideration of the spatial distribution for auks 

shows large-scale and regularly area-covering 

occurrences in the investigation areas consid-

ered. Focal points were variably located in the 

East and West and occasionally in the central 

area of Site N-7.2 and its immediate surround-

ings (BIOCONSULT SH et al. 2020).  

Like large parts of the EEZ, the area surrounding 

Site N-7.2 is part of the large-scale habitat of the 

guillemot in the North Sea because of its nature. 

The investigations as part of environmental im-

pact studies and monitoring indicate the occa-

sional occurrence of juvenile guillemots in the 
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wider vicinity of Site N-7.2 during the post-breed-

ing season (MARKONES & GARTHE 2011, MARKO-

NES et al. 2014, PLANUNGSGEMEINSCHAFT UM-

WELTPLANUNG OFFSHORE WINDPARK 2015). 

However, guillemots are not bound to specific 

habitats outside the breeding season (CAM-

PHUYSEN 2002, DAVOREN et al. 2002, VLIESTRA 

2005, CRESPIN et al., 2006, FREDERIKSEN et al. 

2006). This is supported by the fact that exten-

sive resting and foraging habitats are used 

throughout the North Sea; guillemots also show 

high mobility during the feeding of young birds, 

and the occurrence shows high spatial and tem-

poral variability.  

 

Gannets (Sula bassana) occur in the investiga-

tion area as well as in the entire German Bight 

throughout the year although the highest popu-

lations are reached in summer (MENDEL et al. 

2008). As expected, the highest monthly densi-

ties according to digital aerial transect surveys in 

area FN6_7 were recorded in summer in June 

2019 (0.20 ind./km2) and in July 2020 (0.72 

ind./km2). In the neighbouring investigation area 

FN10_11, the highest densities were 0.39 

ind./km2 in June 2019 (n = 2) and 0.37 ind./km2 

in May 2020. From the ship transect surveys, 

densities were much higher at 2.56 ind./km2 in 

August 2018 and 1.18 ind./km2 in July 2020. The 

highest seasonal densities were thus also deter-

mined for the summer periods. This also applied 

to the additional aerial survey area FN10_11(BI-

OCONSULT SH et al. 2020). The aerial transect 

surveys in area FN6_7 did not indicate a focal 

distribution in 2018 to 2020. During the ship tran-

sect surveys, larger occurrences of gannets 

were observed south of Site N-7.2 as well as to 

a lesser extent in the central area of Area N-7 

during the high occurrence summer of 2018. Ac-

cording to the experts, larger aggregations of 

gannets are not unusual because they usually 

hunt in larger groups (BIOCONSULT SH et al. 

2020). An overriding importance of Site N-7.2 

cannot be derived from this.  

Northern fulmars (Fulmarus glacialis) are a typi-

cal deep-sea bird species and occur mainly off-

shore in the EEZ beyond the 30 m depth contour. 

However, their distribution centres strongly de-

pend on the hydrographic properties of the food 

availability in the North Sea water and are there-

fore correspondingly variable (CAMPHUYSEN & 

GARTHE 1997, MENDEL et al. 2008, MARKONES et 

al. 2015). Only low densities of a maximum of 

0.03 individuals/km2 (February 2019) were rec-

orded in the area of investigation FN6_7 in the 

investigations for Site N-7.2. Comparatively 

higher densities were recorded in the neighbour-

ing investigation area FN10_11 (0.16 ind./km2 

and 0.44 ind./km2 in February 2020 and Septem-

ber 2018, respectively). According to the ex-

perts, the higher densities in investigation area 

FN10_11 may be related to the greater water 

depths compared with area FN6_7. According to 

the ship transect surveys in area SN7, the high-

est monthly densities were 0.10 ind./km2 and 

0.11 ind./km2 in July 2020 and October 2018, re-

spectively. The occurrence in the immediate vi-

cinity of Site N-7.2 was rather low and did not 

indicate any focal points (BIOCONSULT SH et al. 

2020). 

Because of the water depths of 30–40 m, feeding 

diving sea ducks, for example black scoter 

(Melantta nigra), occur only sporadically as rest-

ing birds in this area of the German Bight. Their 

distribution is concentrated in coastal or shal-

lower areas of the German North Sea (MENDEL 

et al. 2008). The highest monthly density of 0.07 

ind./km2 in March 2019 (ship transect surveys) 

determined during the investigations for Site N-

7.2 therefore corresponds to the expected abun-

dance (BIOCONSULT SH et al. 2020). For diving 

sea ducks, the surroundings of Site N-7.2 are 

therefore of no importance. 

Skuas, which include the species pomarine skua 

(Stercorarius pomarinus), skua (Stercorarius 

skua), and parasiti cskua (Stercorarius parasiti-

cus), were not sighted at all or only sporadically 

with single individuals in the investigations of 
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Site N-7.2 ( BIOCONSULT SH et al. 2020). The 

surroundings of Site N-7.2 do not seem to be 

part of their preferred habitat and thus have no 

special importance for these species 

Black-headed Gulls (Chroicocephalus ridibun-

dus) do not belong to the typical offshore species 

and were mostly found in correspondingly low 

densities of < 0.06 individuals/km2. An exception 

was the ship survey in August 2019 for which a 

density of 0.17 individuals/km2 was determined. 

Spatial focal points were not identified (BIOCON-

SULT SH et al. 2020). Sightings of great crested 

grebes (Podiceps cristatus) are a rare exception 

in the vicinity of Site N-7.2 (BIOCONSULT SH et 

al. 2020). 

 

 

2.8.4 Status assessment of the protected 

asset seabirds and resting birds  

The investigation effort of previous years allows 

a good assessment of the importance and con-

dition of the area surrounding Site N-7.2 as a 

habitat for seabirds.  

2.8.4.1 Protection status 

Of the seabird species regularly observed in the 

vicinity of Site N-7.2, albeit sometimes in low 

densities, the red-throated diver, black-throated 

diver, and little gull as well as the three tern spe-

cies sandwich, common, and Arctic tern are 

listed in Annex I of the EU Birds Directive as al-

ready mentioned. The red-throated diver, black-

throated diver, and little gull are also classified 

as SPEC category 3 (not restricted to Europe but 

with negative population trends and unfavoura-

ble protection status). Common gull and Sand-

wich tern are considered “concentrated in Eu-

rope with negative population trends and unfa-

vourable protection status” (SPEC category 2). 

Northern fulmars are considered “endangered” 

according to the pan-European endangerment 

status (EUR-Gef.). Kittiwakes are classified as 

“vulnerable” (VU) according to the current pan-

European endangerment status, while little gull, 

herring gull, guillemot, and razorbill are classified 

as “near-threatened” (NT) (BirdLife International 

2015). The endangerment status in the 27 EU 

states (EU27-Gef.) is considered “endangered” 

(EN) for kittiwakes and “vulnerable” (VU) for 

Northern fulmar and herring gull (BirdLife Inter-

national 2015). For the assessment aspect of 

protection status, the seabird community found 

in the vicinity of Site N-7.2 is therefore of medium 

to high importance. 

 

 

2.8.4.2 Assessment of the occurrence of 

resting birds and seabirds 

In the wider surroundings of Site N-7.2, seagulls 

dominate the seabird population (Chapter 2.8.3). 

Lesser black-backed gulls and kittiwakes are the 

most frequently observed species. Species of 

Annex I of the V-RL such as divers, terns and 

little gulls use the surroundings of Site N-7.2 as 

a foraging ground only to a moderate extent and 

mainly during migration periods. For them, this 

area is not one of the valuable resting habitats or 

preferred inhabitation sites in the German Bight. 

The main resting area for divers in the German 

Bight is west of Sylt.  

Because of a water depth of 30–40 m, feeding 

sea ducks such as black scoters occur only spo-

radically in the vicinity of Site N.7-2. The occur-

rence of Northern fulmars is quite variable; as 

expected, gannets showed an increased occur-

rence in the summer months. For auks such as 

guillemots and razorbills, the area surrounding 

Site N-7.2 is part of the large-scale habitat in the 

German Bight. Specific distribution foci were not 

identified.  

According to the current state of knowledge, the 

occurrence of seabirds and resting birds in Site 

N-7.2 and its surroundings can be assessed as 

average. 

2.8.4.3 Assessment of spatial units 
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Typical seabird species of the EEZ of the North 

Sea have been recorded in the vicinity of site N-

7.2 (BSH 2020a). Occurrence and distribution 

were based on the species-specific habitat re-

quirements and phenologies. For breeding birds, 

the surroundings of site N-7.2 are of no particular 

importance because of the distance to the breed-

ing colonies on the coasts or on Helgoland. Oc-

casionally, fledgling guillemots from the British 

colonies are observed in the wider vicinity of Site 

N-7.2. However, a special function of the wider 

surroundings of Site N-7.2 as a feeding or breed-

ing area cannot be determined based on the 

findings to date, particularly with regard to the 

large-scale and individual-strong occurrence in 

the German North Sea. 

Site N-7.2 is also located at a distance of more 

than 80 km from the “Östliche Deutsche Bucht” 

bird conservation area (sub-area II of the “Sylter 

Außenriff – Östliche Deutsche Bucht” nature 

conservation area). Overall, the function of Site 

N-7.2 and its surroundings is assessed as me-

dium. 

2.8.4.4 Legacy impacts 

Site N-7.2 is located to the north of the German 

Bight Western Approach traffic separation route. 

Because of its proximity to the busy shipping 

route, the surroundings of Site N-7.2 are influ-

enced by traffic volume in terms of legacy im-

pact. In addition, fishing in the North Sea affects 

the availability of food resources and the abun-

dance of seabird species known to be ship-fol-

lowers, adversely affects the seabed through 

bottom trawling and can pose a direct threat 

through the setting of gillnets in which seabird 

species diving for food can become entangled 

and die. The pressures from shipping and fishing 

in the vicinity of Site N-7.2 are of medium to spe-

cies-specific high intensity for seabirds. Several 

wind farm projects have already been realised in 

thewider vicinity of Site N-7.2. In addition, 

changes in the ecosystem may be associated 

with threats to seabird populations. The following 

factors can cause changes in the marine ecosys-

tem and thus also in seabirds: 

 Climate change: Changes in water temper-

ature 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 sea-

birds. However, because of the uncertainty 

regarding the effects of climate change on 

the individual ecosystem components, it is 

hardly possible to predict the impacts of cli-

mate change on seabirds. 

 Fishing: It can be assumed that fishing has 

a considerable influence on the composition 

of the seabird community in the EEZ and 

thus also in the vicinity of Site N-7.2. Fishing 

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 re-

sulting trend towards more birds (lesser 

black-backed gull, herring gull, and common 

gull) has been established by targeted in-

vestigations (GARTHE et al. 2006). 

 Shipping: Shipping traffic has a scaring ef-

fect on species sensitive to disturbance 

such as divers (MENDEL et al. 2019, 

FLIESSBACH et al. 2019, BURGER et al. 2019) 

and includes the risk of oil spills.  

 Technical structures (offshore wind tur-

bines, platforms): Technical structures can 

have similar impacts on disturbance-sensi-

tive species as shipping traffic. In addition, 

there is an increase in the volume of ship-

ping because of supply trips. There is also a 

risk of collision with such structures.  

In addition, threats to seabirds can come from 

eutrophication, pollutant accumulation in marine 

food webs, and rubbish floating in the water 
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(e.g. parts of fishing nets and plastic debris). Ep-

idemics of viral or bacterial origin also pose a 

threat to resting and seabird populations. 

The existing impacts on Site N-7.2 and its sur-

roundings are to be assessed as “medium” be-

cause of the influences described. 

2.8.4.5 Conclusion 

According to the current state of knowledge, the 

surroundings of Site N-7.2 have an overall me-

dium importance for resting and foraging sea-

birds. 

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. Because 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 and short-distance 

migrants according to the distance covered and 

physiological criteria (ALERSTAM 1990, 

BERTHOLD 2000, NEWTON 2008, NEWTON 2010). 

2.9.1 Availability of data 

The BSH has good data sources for the suitabil-

ity assessment of Site N-7.2 with regard to the 

protected asset “migratory birds”. This is primar-

ily the result of the preliminary investigation of 

sites for Site N-7.2 commissioned by the BSH. In 

the context of this, bird migration during the main 

migration periods autumn 2018 to spring 2020 

was investigatedby means of radar surveys, vis-

ual observations, and nocturnal migratory call 

survey in accordance with the standard investi-

gation concept (StUK 4) (BIOCONSULT SH et al. 

2020b). In addition, long-term surveys in the sur-

rounding wind farm areas can be used (IBL UM-

WELTPLANUNG et al. 2019b, IBL UMWELTPLA-

NUNG et al. 2020b). 

In general, it should be noted that the methods 

required in the StUK can capture only parts of a 

complex migration event. Visual observations 

provide information on the type, number, and mi-

gration direction of the birds during the day; how-

ever, the migration altitude can be difficult to de-

termine. Nocturnal migration call surveys pro-

vide information on calling species, although the 

number of individuals remains undetermined. 

Although radar surveys can provide reliable indi-

cations of migratory activity, they do not allow 

species-specific recording, do not determine the 

number of animals, and record migratory activity 

up to an altitude of only 1,000–1,500 m.  

In order to classify the bird migration in the area 

of Site N-7.2 in relation to the overall bird migra-

tion, long-term data series from various offshore 

and coastal sites are also available (MÜLLER 

1981, DIERSCHKE 2001, HÜPPOP & HÜPPOP 

2002, HÜPPOP & HÜPPOP 2004, HÜPPOP et al. 

2004, HÜPPOP et al. 2005).  

Overall, the data forms a good basis for the suit-

ability assessment of N-7.2, the site in question. 

Because of the aforementioned methodological 

limitations and the general difficulties in record-

ing a dynamic phenomenon such as bird migra-

tion, there are still gaps in knowledge regarding 

the following points:  

 There is currently a lack of sufficient 

knowledge of the impacts of offshore con-

struction in some areas. Knowledge from 

the territorial waters and on land is transfer-

able only to a limited extent because of the 

different conditions.  

 The species-specific risk of collision with off-

shore wind turbines for migratory birds is 

largely unknown. 
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 Possible barrier impacts of offshore wind 

turbines on species-specific sea migration 

routes are largely unexplored. 

2.9.2 Bird migration over the German Bight 

– Spatial distribution and temporal 

variability of migratory birds 

According to previous estimates, tens to hun-

dreds of million birds migrate across the German 

Bight every year (EXO et al. 2003, HÜPPOP et al. 

2005). The largest proportion is made up of 

songbirds, most of which cross the North Sea at 

night (HÜPPOP et al. 2005, HÜPPOP et al. 2006). 

Most birds come from Norway, Sweden, and 

Denmark. For waterfowl and waders, however, 

breeding grounds extend far north-east into the 

Palaearctic and in the north and north-west to 

Spitsbergen, Iceland and Greenland.  

The German Bight is on the migration route of 

numerous bird species. For example, between 

226 and 257 (on average 242) species per year 

were recorded on Helgoland from 1990 to 2003 

(according to DIERSCHKE et al. 1991–2004, cited 

in OREJAS et al. 2005). Other species that mi-

grate at night but do not or rarely call, (such as 

the pied flycatcher) (HÜPPOP et al. 2005) should 

also be included. If rarities are included, a more 

than 425 migratory bird species were recorded 

on Helgoland over the course of several years 

(HÜPPOP et al. 2006). At greater distances from 

the coast, the average migration intensity and 

possibly the number of migrating species seems 

to decrease (DIERSCHKE 2001). 

According to current knowledge, migratory bird 

events can be roughly divided into two phenom-

ena: broad-front migration and migration along 

migratory routes. It is known that most migratory 

bird species fly over at least large parts of their 

migration areas in a broad front.  

According to KNUST et al. (2003), this applies 

also to the North Sea and Baltic Sea. Species 

migrating at night in particular, which cannot be 

guided by geographical structures because of 

the darkness, move across the sea in broad-front 

migration. 

Broad-front migration is typical for night migra-

tion as well as for the diurnal migration of song-

birds. A current cross-project evaluation of all 

data from large-scale bird migration monitoring 

for offshore wind farm projects showed a clear 

gradient of decreasing migration intensities with 

greater distance from the coast for nocturnal bird 

migration over the North Sea; this is dominated 

by songbirds (WELCKER 2019).  For several 

songbirds primarily migrating during the day, a 

lower migration intensity can be observed on 

Helgoland than on Sylt or Wangerooge (HÜPPOP 

et al. 2009). Radar surveys confirm a decreasing 

intensity of the limni migration towards the off-

shore area (DAVIDSE et al. 2000; LEOPOLD et al. 

2004; HÜPPOP et al. 2006). Also the comparative 

investigations of the visible diurnal migration of 

waders and waterbirds between Helgoland and 

the (former) Research Platform North Sea 

(FPN), 72 km west of Sylt of DIERSCHKE (2001) 

indicate a gradient between the coast and the 

open North Sea. This assumption is confirmed in 

the BeoFINO final report because the results of 

the visual observations presented show a clear 

concentration of waterbirds 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).  

Figure 13 shows a detailed section of the broad 

front over the south-eastern North Sea. It should 

be emphasised that the distances between the 

lines of individual migration flows merely indicate 

the direction of a gradient. Therefore, conclu-

sions about the magnitude of spatial trends must 

not be drawn from the figure under any circum-

stances. The thickness of the lines also only 

qualitatively illustrates intensity differences be-

tween the migration streams. 
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Figure 13: Schematic of main migration routes over 

the south-eastern North Sea (shown for autumn from 

HÜPPOP et al. 2005a). 

The seasonal north-east-south-west or south-

west-north-east migration dominates over a wide 

area according to the current state of knowledge 

(see Figure 13), although there may be some dif-

ferences in the direction of migration and the de-

gree of coastal orientation. HÜPPOP et al. (2009) 

and AVITEC RESEARCH GBR (2015b) also found 

a clear main direction of migration to the south-

southwest in autumn (departure) during their in-

vestigations using radar on the FINO1 research 

platform. In spring, a clear direction (north-east) 

was also discernible, but only at night when no 

foraging birds were active. 

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 actual course of migration is de-

termined mainly by weather conditions. Weather 

factors also influence at what altitude and at 

what speed the animals migrate. In general, 

birds wait for favourable weather conditions (e.g. 

tailwind, no precipitation, good visibility) for their 

migration in order to optimise it in terms of en-

ergy. As a result, bird migration is concentrated 

on individual days or nights in autumn and 

spring. According to the results of an R&D pro-

ject, half of all birds migrate in only 5–10% of all 

days (KNUST et al. 2003).  

More detailed descriptions of large-scale bird mi-

gration over the German Bight can be found in 

the Environmental Report on Site Development 

Plan 2020 for the German North Sea (BSH 

2020a). 

2.9.3 Bird migration in the vicinity of Site 

N-7.2 

2.9.3.1 Species spectrum 

During the investigations of Site N-7.2, 98 spe-

cies (79 taxa determined to species level in year 

of investigation 2018/2019 and 73 taxa deter-

mined to species level in 2019/2020) were de-

tected by means of visual observations in the 

light phase during the entire period of investiga-

tion (2018 to 2020). During the same period, 36 

bird species (34 in year of investigation 

2018/2019 and 21 in 2019/2020) were recorded 

during the nocturnal migration call surveys. In to-

tal, 29 species were detected both during the day 

by means of visual observations and at night by 

means of migratory call surveys (BIOCONSULT 

SH et al. 2020b). 

In the investigations on Site N-7.2, gulls domi-

nated the migratory activity in the light phase and 

formed relative proportions of 32% and 39% of 

all recorded individuals in spring 2019 (gulls: n = 

1,673 individuals, total: n = 5,151 individuals) 

and 2020 (gulls: n = 1,393 individuals, total: n = 

3,567), respectively and 46% and 53% of all rec-

orded individuals in autumn 2018 (gulls: n = 

2,466 individuals, total: n = 5,403 individuals) 

and autumn 2019 (gulls: n = 1,713 individuals, 

total: n = 3,232 individuals), respectively. Among 

the gulls, lesser black-backed gulls and kitti-

wakes were the most common species followed 

by common gulls, little gulls, greater black-

backed gulls, herring gull, and black-headed gull 

in varying frequencies (BIOCONSULT SH et al. 

2020b).  

Other species or species groups observed regu-

larly and in larger numbers included gannets 

(2,479 individuals), terns (2,501 individuals) and 
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auks (1,707 individuals), the relative proportions 

(in the respective total number of species) of 

which varied seasonally and annually (BIOCON-

SULT SH et al. 2020b).  

In addition, songbirds, ducks, waders, Northern 

fulmars, and geese reached frequencies of > 2% 

of the total number of individuals. Species or 

species groups such as skuas, cormorants, 

swans, and birds of prey each accounted for less 

than 1% of the total number of individuals (BIO-

CONSULT SH et al. 2020b). 

According to the results of the migratory call sur-

vey, songbirds dominated the migratory activity 

during the dark phase. Their relative proportions 

of the respective total calls in the autumn migra-

tion periods were 98% in autumn 2018 (song-

birds: n = 11,835 calls, total: n = 12,043 calls) 

and 96% in autumn 2019 (songbirds: n = 3.254 

calls, total n = 3,383 calls); these were consider-

ably higher than in spring 2019 (79%, songbirds: 

n = 190 calls, total: n = 239 calls) and spring 

2020 (70%, songbirds: n = 64 calls, total: n = 91 

calls). The most common species included red-

winged thrush, blackbird, song thrush, and field-

fare. Among the non-singing birds, calls of wad-

ers and gulls were detected most frequently. In 

total, 208 wader calls and 115 gull calls were rec-

orded in the investigations of Site N-7.2 (BIO-

CONSULT SH et al. 2020b). 

2.9.3.2 Migration intensities, migration al-

titudes, migration direction 

The bird migration surveys carried out as part of 

the preliminary investigation of sites for Site N-

7.2 show that migratory activity was regularly de-

tected both during the day and at night on the 

respective survey days for the survey period au-

tumn 2018 to spring 2020. In the autumn 2018 

and autumn 2019 migration periods, diurnal and 

nocturnal migration intensities were highest in 

the second half of August. However, it was not 

possible to limit the migratory activities for the 

autumn period to the month of August only be-

cause of the regular migratory activities in the 

other months. Seasonal and interannual differ-

ences can be seen when comparing the individ-

ual years of investigation. Bird migration events 

of varying intensity occurred during the period of 

investigation (BIOCONSULT SH et al. 2020b). 

2.9.3.2.1 Migration intensities 

Based on the vertical radar surveys for Site N-

7.2, the mean migration intensity during the dark 

phase was 167 echoes/h*km in autumn 2018 

and 252 echoes/h*km in autumn 2019. A mean 

nocturnal migration intensity of 252 echoes/h*km 

was determined for the spring migration of 2019; 

in spring 2020, the mean nocturnal migration in-

tensity was 194 echoes/h*km (BIOCONSULT SH 

et al. 2020b). There were no significant differ-

ences between spring and autumn migration 

rates in either survey year. When comparing the 

two years with each other, it is noticeable that the 

mean migration intensity in spring 2019 was 

higher than in autumn 2018. However, in the 2nd 

year of investigation, the mean migration inten-

sity in autumn was higher than in spring (BIO-

CONSULT SH et al. 2020b). In autumn 2018 and 

2019, there were individual nights with high 

mean migration rates; however this was not re-

flected in the migration call surveys. In this con-

text, the highest mean migration rate of 1,620 

echoes/h*km on the night of 24-25 August 2019 

was almost twice as high as on the night with the 

highest migration intensity in the 1st year of in-

vestigation, the night of 21– 22 August for which 

a mean migration intensity of 890 echoes/h*km 

was determined. No mean nocturnal migration 

rates above 1,000 echoes/h*km were detected 

during the 2019 and 2020 spring periods (BIO-

CONSULT SH et al. 2020b). 

For diurnal migration, the mean migration inten-

sity was 177 echoes/h*km in autumn 2018 and 

167 echoes/h*km in autumn 2019. For the early 

season migration of 2019, the mean migration 

intensity in the light phase was 112 ech-

oes/h*km; for the spring migration of 2020, this 

was only 68 echoes/h*km (BIOCONSULT SH et al. 
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2020b). In both survey years, the mean migra-

tion intensities were higher in autumn than in 

spring. However, this difference was significant 

only in the 2nd year of investigation (autumn 

2019/spring 2020). For diurnal migration, too, 

the highest mean migration intensities were rec-

orded in the second half of August. The mean 

migration intensity on 22 Aug 2018 (912 ech-

oes/h*km) was comparable to the mean migra-

tion intensity on 24 Aug 2019 (1,009 ech-

oes/h*km) (BIOCONSULT SH et al. 2020b). 

There were no significant differences between 

spring and autumn migration rates in either sur-

vey year. When comparing the two years with 

each other, it is noticeable that the mean migra-

tion intensity in spring 2019 was higher than in 

autumn 2018. However, in the 2nd year of inves-

tigation, the mean migration intensity in autumn 

was higher than in spring (BIOCONSULT SH et al. 

2020b). In autumn 2018 and 2019, there were 

individual nights with high mean migration rates; 

however this was not reflected in the migration 

call surveys. In this context, the highest mean 

migration rate of 1,620 echoes/h*km on the night 

of 24-25 August 2019 was almost twice as high 

as on the night with the highest migration inten-

sity in the 1st year of investigation, the night of 

21– 22 August for which a mean migration inten-

sity of 890 echoes/h*km was determined. No 

mean nocturnal migration rates above 1,000 

echoes/h*km were detected during the 2019 and 

2020 spring periods (BIOCONSULT SH et al. 

2020b). 

An examination of the diurnal occurrence of bird 

migration in the vicinity of Site N-7.2 shows that 

bird migration was recorded at all times of day in 

both spring and autumn. The intensity of bird mi-

gration at the respective times of day and night 

was partially varied between the months and 

years of investigation (BIOCONSULT SH et al. 

2020b). 

2.9.3.2.2 Migration altitudes 

An examination of the distribution of nocturnal 

bird migration altitudes on Site N-7.2 shows 

monthly fluctuations in the most frequently used 

flight altitudes for both years of investigation. A 

clear pattern thus does not emerge for either the 

nocturnal autumn migration or for the spring noc-

turnal migration.  

Monthly nocturnal migration rates below 300 m 

ranged from 18% (September 2018) to 55% 

(July 2018) in the first year of investigation (Au-

tumn 2018/ Spring 2019). In terms of seasonal 

migration intensities, 32% (autumn 2018) and 

39% of echoes were recorded in the altitudinal 

range below 300 m (BIOCONSULT SH et al. 

2020b).  

The second year of investigation (Autumn 

2019/Spring 2020) showed comparable monthly 

fluctuations with regard to the use of the altitude 

range up to 300. In both autumn 2019 and spring 

2020, about 30% of echoes were in the altitude 

range up to 300 m (BIOCONSULT SH et al. 

2020b). 

In relation to the turbine scenarios used for the 

evaluation forecast (cf Table 3, Chapter 1.5.5.4), 

the echoes in the rotor range of Scenario 1 (25–

225 m) varied between 21% (Autumn 2018, 

Spring 2019) and 27% (Spring 2019). For the ro-

tor range of Scenario 2 (50–350 m), the percent-

ages were higher: 24% in Spring 2020 to 47% in 

Spring 2019 (BIOCONSULT SH I et al. 2020b). 

The differences between the years described in 

Chapter 2.9.3.2.1 with regard to higher or lower 

migration intensities in spring or autumn were 

also evident in the flight altitudes. The higher mi-

gration rates recorded in spring 2019 and au-

tumn 2019 compared with autumn 2018 and 

spring 2020, respectively, are expressed in the 

higher migration rates at all altitude layers (BIO-

CONSULT SH I et al. 2020b).  

 

As with the nocturnal migration, monthly differ-

ences in preferred flight altitudes were also evi-

dent in the diurnal migration. In some months, a 

preference for flight altitudes up to 100 m be-

came apparent (July, August, and November 
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2018; March, July, and November 2019; May 

2020). This also had a corresponding effect on 

the percentage flight altitude distribution in rela-

tion to the turbine scenarios, especially Scenario 

1.  

In both the first and second year of investigation, 

30% of the echoes were detected in the lower 

300 m in spring and autumn. In terms of turbine 

band widths, between 16% (Spring 2019) and 

23% (Spring 2020) of the respective echoes 

were recorded at 25–225 m and between 25% 

(Autumn 2018, Spring 2019) and 33% (Spring 

2020) at the height of the rotor range of Scenario 

2 (50–350 m)(BIOCONSULT SH et al. 2020b). 

For diurnal migration, the higher migration inten-

sities of the autumn migration periods compared 

with the spring periods were evident in all altitude 

layers. 

 

On migratory days or nights with stronger migra-

tory events, no clear pattern in the distribution of 

migratory altitudes was observed as was also 

the case in the overall observation for diurnal 

and nocturnal migration. During the individual 

stronger migration events, different altitude 

ranges were flown variably. The lower altitudinal 

range up to 200 m was among the most fre-

quented altitudinal ranges only on the night of 

migration from 23 to 24 August (BIOCONSULT SH 

I et al. 2020b). 

In addition to the radar recordings and usually 

with reference to the species, visual observa-

tions provide information on the distribution of 

migration heights in the lower 200 m during the 

light phase. In the four migration periods studied 

from 2018 to 2020, the proportion of birds flying 

below 20 m ranged from 77% in autumn 2019 (n 

= 3,232 sightings) to 89% (n = 5,151 sightings) 

in spring 2019 (BIOCONSULT SH Iet al. 2020b). 

2.9.3.2.3 Direction of migration 

The migration directions according to visual ob-

servations revealed clear north-east to east 

components for the respective spring periods in 

2018 to 2020. As expected, south-westerly to 

westerly migration directions dominated during 

the migration periods. Slight differences were 

observed between the individual recording 

months. However, these fit into the context of 

seasonal migration directions (BIOCONSULT SH 

et al. 2020b). 

2.9.4 Status assessment and importance 

of Site N-7.2 and its surroundings for 

bird migration 

The status assessment of the protected asset 

migratory birds and the importance of Site N-7.2 

and its surroundings for bird migration is based 

on the following evaluation criteria: 

 The importance of bird migration over a 

large area 

 Assessment of the occurrence 

 Rarity and threat 

 Legacy impact 

Unless otherwise stated, the following com-

ments refer to bird migration as a whole.   

2.9.4.1 The importance of bird migration 

over a large area 

No specific migration corridors can be identified 

for any migratory bird species in the EEZ of the 

North Sea. Bird migration takes place in an un-

specified broad-fronted migration across the 

North Sea with a tendency towards coastal ori-

entation. Site N-7.2 is located in an area of the 

EEZ far from the coast. Site N-7.2 and its sur-

roundings are therefore of medium importance 

at most.  

2.9.4.2 Assessment of the occurrence 

During migration periods, bird migration regu-

larly occurs in the vicinity of Site N-7.2. There are 

occasionally stronger migratory events during 

the day and at night on a site-specific scale. The 

migration rates determined are part of the overall 

bird migration over the German Bight (see de-

tailed information in BSH 2020a). The migratory 

activity and its intensity in the vicinity of Site N-
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7.2 is therefore considered to be of medium im-

portance. 

2.9.4.3 Rarity and threat 

In the investigations of Site N-7.2, 98 species 

were recorded in the visual observations, and 36 

species in the migration call surveys. Of these, 

29 species were recorded both during the day 

and at night. Across all migration periods inves-

tigated, 14 species of Annex I of the European 

Birds Directive were recorded; among these 

were red-throated and black-throated divers, 

Sandwich terns, common and Arctic terns, and 

little gulls were the most common species of An-

nex I. Barnacle goose and Eurasian golden 

plover were recorded in comparatively higher 

numbers. Short-eared owl, black tern, Leach’s 

storm petrel, merlin, and bar-tailed godwit were 

recorded only sporadically. In view of the number 

of species recorded in the vicinity of Site N-7.2 in 

relation to the species spectrum of bird migration 

over the entire German Bight (see Chapter 

2.9.2), the number of species is assessed as av-

erage and the endangerment status as above 

average. 

2.9.4.4 Legacy impact 

Anthropogenic factors contribute to the mortality 

of migratory birds in various ways and, in a com-

plex interaction, can influence population size 

and determine current migration patterns. 

Major anthropogenic factors that increase mor-

tality of migratory birds are active hunting, colli-

sions with anthropogenic structures and, for wa-

terbirds and seabirds, pollution by oil or chemi-

cals (CAMPHUYSEN et al. 1999). The various fac-

tors have a cumulative effect; the detached sig-

nificance is therefore usually difficult to deter-

mine. Especially in Mediterranean countries, a 

statistically insufficient amount of hunting still 

takes place (HÜPPOP & HÜPPOP 2002). TUCKER 

& HEATH (1994) conclude that more than 30% of 

European species marked by population de-

clines are also threatened by hunting. 

The proportion of birds ringed on Helgoland and 

indirectly killed by humans has increased in the 

past in all species groups and finding regions; 

building and vehicle approaches were the main 

causes (HÜPPOP & HÜPPOP 2002). Surveys of 

collision victims at four lighthouses in the Ger-

man Bight show that songbirds are strongly dom-

inant. Starlings, thrushes (song thrush, red 

thrush, fieldfare) 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, 770 dead 

birds (35 species) were found. Thrushes and 

starlings were the most common, accounting for 

85% of the total. The species concerned are 

characterised by nocturnal migration and rela-

tively large populations. It is striking that almost 

50% of the collisions registered on FINO1 oc-

curred in only two nights. On both nights, there 

were south-easterly winds (which may have en-

couraged migration over sea) and poor visibility 

(which may have led to a reduction in flight alti-

tude and increased attraction by the illuminated 

platform) (HÜPPOP et al. 2009). The wider sur-

roundings (Areas N-6 and N-8) of Site N-7.2 are 

partly developed with wind farms. A wind farm is 

currently being planned in the immediate vicinity 

in Area N-7.2.  

Global warming and climate change also have 

measurable impacts on bird migration (e.g. 

through changes in phenology or altered arrival 

and departure times) However, these are spe-

cies-specific and vary from region to region (cf 

BAIRLEIN & HÜPPOP 2004, CRICK 2004, BAIRLEIN 

& WINKEL 2001). Clear relationships between 

large-scale climatic cycles such as the North At-

lantic Oscillation (NAO) and the condition of 

songbirds caught during spring migration have 

also been demonstrated (HÜPPOP & HÜPPOP 

2003). Climate change can influence conditions 
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in breeding, resting and wintering areas or the 

resources of these sub-habitats.  

Overall, the legacy impacts are rated as medium. 

2.9.4.5 Conclusion 

Overall, based on the above criteria and their re-

spective assessment, Site N-7.2 and its sur-

roundings are of medium importance for bird mi-

gration. 

2.10 Bats and bat migration 

Bats are characterised by a high mobility. While 

bats can travel up to 60 km per day in search of 

food, nesting or summer resting places and win-

tering areas are several hundred kilometres 

apart. Migration movements of bats in search of 

extensive food sources and suitable resting 

places are often observed on land but predomi-

nantly aperiodically. However, migratory move-

ments of bats over the North Sea are still poorly 

documented and largely unexplored. 

2.10.1 Availability of data 

The data availability on bat migration over the 

North Sea is insufficient for a detailed description 

of the occurrence and intensity of bat migration 

in the offshore area in general and in the offshore 

vicinity of Site N-7.2 in particular. In the following, 

reference is made to general literature on bats 

and findings from systematic surveys on Helgo-

land as well as acoustic surveys from the FINO1 

research platform and other sources of 

knowledge in order to reflect the current state of 

knowledge. In view of the need for further 

knowledge on bat migration over the North Sea, 

the following can be stated: 

 There is a lack of knowledge about the qual-

ity and quantity of migratory bat populations 

in the North Sea area. 

 There is currently a lack of sufficient 

knowledge of the impacts of offshore con-

struction. Knowledge from the territorial wa-

ters and on land is transferable only to a lim-

ited extent because of the different condi-

tions.  

 The species-specific risk of bats colliding 

with offshore wind turbines is largely un-

known. 

2.10.2 Spatial distribution and status as-

sessment 

Bats are characterised by a high mobility. Migra-

tory movements of bats in search of extensive 

food sources and suitable resting places are of-

ten observed on land but predominantly aperiod-

ically. In contrast to irregular migratory move-

ments, migratory movements occur periodically 

or seasonally. Both the sedentary and migratory 

behaviour of bats is highly variable. On the one 

hand, differences can occur depending on spe-

cies and sex. On the other hand, sedentary or 

migratory movements can vary greatly even 

within the populations of a species. Based on 

their sedentary behaviour, bats are divided into 

short-distance, medium-distance and long-dis-

tance migratory species. 

Bats go on short- and medium-distance migra-

tions in search of nesting, feeding, and resting 

places. Corridors along flowing waters, around 

lakes and Bodden waters are known for medium 

distances (BACH & MEYER-CORDS 2005). How-

ever, long-distance migrations are still largely 

unexplored. Bats migratory routes are scarcely 

described. This particularly applies to migratory 

movements across the open sea. In contrast to 

bird migration, which has been confirmed by ex-

tensive studies, the migration of bats remains 

largely unexplored because of the lack of suita-

ble methods or large-scale special monitoring 

programmes. 

The long-distance migratory species include the 

mountain noctule bat (Nyctalus noctula), Nathu-

sius’s pipistrelle (Pipistrellus nathusii), parti-col-

oured bat (Verspertilia murinus), and Leisler’s 

bat (Nyctalus leisleri). For these four species, mi-

grations over a distance of 1,500 to 2,000 km are 
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regularly recorded (TRESS et al. 2004, HUTTERER 

et al. 2005). 

Long-distance migratory movements are also 

suspected for the species soprano pipistrelle 

(Pipistrellus pygmaeus) and common pipistrelle 

(Pipistrellus pipistrellus) (BACH & MEYER-CORDS 

2005). Some long-distance migratory species 

occur in Germany and littoral states of the North 

Sea and have occasionally been encountered 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 about 1,200 individuals 

(SKIBA 2007). An evaluation of observations of 

bats migrating from south-west Jutland to the 

North Sea leads to the same conclusion (SKIBA 

2011). 

Visual observations such as on the coast or on 

ships and offshore platforms provide initial indi-

cations but are hardly suitable for fully recording 

the migration behaviour of nocturnal and noctur-

nally migrating bats over the sea. The recording 

of ultrasonic calls of bats by suitable detectors 

(bat detectors) provides good results on land 

about the occurrence and migration movements 

of bats (SKIBA 2003). However, the results ob-

tained so far from the use of bat detectors in the 

North Sea only provide initial indications. Acous-

tic surveys of bat migration over the North Sea 

on the FINO1 research platform resulted in de-

tections of only at least 28 individuals between 

August 2004 and December 2015 (HÜPPOP & 

HILL 2016).  

When recording bat migration over the open sea, 

in addition to general occurrence, species com-

position, and migration routes, the question also 

arises as to the heights at which bats migrate in 

order to be able to assess a possible risk of col-

lision with offshore wind farms. Depending on lo-

cation and method, the individuals surveyed by 

HÜPPOP & HILL (2016) were surveyed between 

15 and 26 m at mean sea level, which includes 

the area between the lower rotor blade tip and 

the water surface of most wind farms. BRABANT 

et al. (2018) investigated bat occurrence at 

Thornton Bank wind farm using bat detectors at 

17 m and 94 m above ground. Only 10% of the 

98 bat recordings – and thus significantly fewer 

than at 17 m – were taken at a greater height.  

Some species such as Nathusius’s pipistrelle 

and the mountain noctule bat are listed in Annex 

II of the 1979 Convention on Migratory Species 

(CMS), “Bonn Convention”. Twenty-five bat spe-

cies are native to Germany. Of these, the current 

Red List of Mammals (MEINIG et al. 2008) as-

signs two species to the category “indetermi-

nate”, four species to the category “endan-

gered”, and three species to the category “criti-

cally endangered”. The common bent-wing bat 

(Miniopterus schreibersii) is considered “extinct 

or lost”. Of the species that have so far been rec-

orded more frequently in marine or coastal areas 

of Germany, the mountain noctule bat is near-

threatened, while the common pipistrelle and 

Nathusius’s pipistrelle are considered “unthreat-

ened”. For an assessment of the endangerment 

status of the availability of data of the common 

swift is considered insufficient.  

The data available for the EEZ of the North Sea 

and the area of Site N-7.2 are fragmentary and 

insufficient to be able to draw meaningful conclu-

sions about the migratory movements of bats. It 

is not possible to draw specific insights into mi-

gratory species, migration directions, migration 

altitudes, migration corridors, and possible con-

centration ranges based on the data available. 

Previous knowledge only confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea. Against this background, there is 

currently no scientific basis for describing and 

assessing the occurrence of bats in the vicinity 

of Site N-7.2 and, accordingly, the status of the 

protected asset bats.  

2.11 Biological diversity 
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Biological diversity (or in short: Biodiversity com-

prises the diversity of habitats and biotic commu-

nities, the diversity of species, and the genetic 

diversity within species (Article 2 Convention on 

Biological Diversity, 1992). Biodiversity is in the 

public eye. Species diversity is the result of an 

evolutionary process that has been going on for 

over 3.5 billion years, a dynamic process of ex-

tinction and species formation. Of the approxi-

mately 1.7 million species described by science 

to date, some 250,000 occur in the sea, and alt-

hough there are considerably more species on 

land than in the sea, the sea is more comprehen-

sive and phylogenetically more highly developed 

than the land in terms of its tribal biodiversity. Of 

the 33 known animal phyla, 32 are found in the 

sea; 15 of these are exclusively marine. (VON 

WESTERNHAGEN & 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 devices can only ever pro-

vide a section of the actual species spectrum – 

precisely that which is specific to the device 

question. Because the North Sea, as a relatively 

shallow marginal sea, is more easily accessible 

than, for example, the deep sea, intensive ma-

rine and fishery research has been carried out 

for about 150 years. This has led to an increase 

in knowledge about its flora and fauna. This 

makes it possible to refer to inventory lists and 

species catalogues in order to document possi-

ble changes (VON WESTERNHAGEN & DETHLEF-

SEN 2003). According to the results of the Con-

tinuous Plankton Recorder (CPR), about 450 dif-

ferent plankton taxa (phyto- and zooplankton) 

have been identified in the North Sea. About 

1,500 marine species of macrozoobenthos are 

known. Of these, an estimated 800 are found in 

the German North Sea area (RACHOR et al. 

1995). According to YANG (1982), the fish fauna 

of the North Sea is composed of 224 species of 

fish and lamprey. For the German North Sea, 

189 species are reported (FRICKE et al. 1995). In 

the EEZ of the North Sea, 19 seabirds and rest-

ing birds occur regularly in larger populations. 

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, it should be noted that there is 

countless evidence of changes in biodiversity 

and species assemblages at all systematic and 

trophic levels in the North Sea. The changes in 

biodiversity are due mainly to human activities 

(e.g. fishing and marine pollution) and climate 

change. 

Red lists of endangered animal and plant spe-

cies fulfil an important monitoring and warning 

function in this context because they show the 

status of the populations of species and biotopes 

in a region. Based on the Red Lists, 32.2% of all 

currently assessed macrozoobenthos species in 

the North Sea and Baltic Sea (RACHOR et al. 

2013) and 27.1% of the fish and lampreys estab-

lished in the North Sea (THIEL et al. 2013, FREY-

HOF 2009) are assigned to a Red List category. 

The marine mammals form a species group in 

which all representatives are currently vulnera-

ble, whereby the bottlenose dolphin has even 

disappeared from the area of the German North 

Sea (VON NORDHEIM et al. 2003). Of the 19 reg-

ularly occurring seabirds and resting birds, three 

species are listed in Annex I of the V-RL. In gen-

eral, in accordance with the Birds Directive, all 

wild native bird species are to be conserved and 

thus protected. 

2.12 Air 

Shipping traffic causes emissions of nitrogen ox-

ides, sulphur dioxides, carbon dioxide, and soot 

particles. These can negatively affect air quality 

and to a large extent are carried 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 

“Sulphur Emission Control Area” (SECA). In ac-

cordance with Annex VI, Regulation 14 of the 

MARPOL convention, ships may only use heavy 
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fuel oil with a maximum sulphur content of 

0.10%. Worldwide, a limit of 3.50% is currently 

still in force. According to a resolution by the In-

ternational Maritime Organization (IMO), in 

2016, this limit is to be reduced to 0.50% world-

wide from 2020.  

Emissions of nitrogen oxides are particularly rel-

evant for the North Sea as an additional nutrient 

load. To this end, the IMO decided in 2017 that 

the North Sea will be declared a “Nitrogen Emis-

sion Control Area” (NECA) from 2021. The total 

reduction of the discharge of nitrogen oxides into 

the Baltic Sea region through the North Sea and 

Baltic Sea ECA measure is estimated at 22,000 

t (European Monitoring and Evaluation Pro-

gramme (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 effects are already being felt. 

According to reports by the Intergovernmental 

Panel on Climate Change (IPCC 2001, 2007), 

the large-scale impacts of climate change on the 

oceans are expected to be increases in sea sur-

face temperature and average global sea level. 

Many marine ecosystems are sensitive to cli-

mate change. Global warming is also expected 

to have a considerable impact on the North Sea 

– both through rising sea levels and changes in 

the ecosystem. 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 is characterised by large-

scale open space structures surrounded by off-

shore wind turbines. For example, a number of 

wind turbines in the German Bight are visible on 

the horizon when viewed from the coast.  

Structures are platforms as well as measuring 

masts for research purposes, which are located 

within or in the immediate vicinity of the wind 

farms. The landscape will continue to change as 

a result of the expansion of offshore wind en-

ergy, and the necessary lighting can also have 

adverse effects on the appearance of the land-

scape.  

The extent to which the landscape is adversely 

affected by vertical structures depends strongly 

on the visibility conditions. The space in which a 

building becomes visible in the landscape is the 

visual impact space. It is defined by the visual 

relationship between the structure and its sur-

roundings, whereby the intensity of an effect de-

creases with increasing distance (GASSNER et al. 

2005). 

For platforms and offshore wind farms or sites 

planned at a distance of at least 30 km from the 

coastline, the adverse effect on the landscape as 

perceived from land is not particularly high. At 

such a distance, the platforms and wind farms 

will not be noticeable even in good visibility con-

ditions (HASLØV & KJÆRSGAARD 2000). This 

also applies with regard to night-time safety light-

ing. The as yet undeveloped Site N-7.2 is located 

behind and between wind farms that are already 

in trial operation at a distance of more than 70 

km from the coast. 

2.15 Cultural heritage and other mate-

rial assets 

Indications of possible material assets or cultural 

heritage are available insofar as the spatial loca-

tion of wrecks is known in the BSH wreck data-

base and recorded in the BSH nautical charts. 

For Site N-7.2 there is an entry for an underwater 
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obstacle (wreck) in the BSH wreck database. An-

other underwater obstacle is known to exist 

south of Site N-7.2.  

Furthermore, the side-scan sonar images car-

ried out as part of the preliminary investigation of 

sites were evaluated with regard to the known 

underwater obstacles as well as other possible 

objects and ground structures. This involved 

mapping recognisable objects and ground struc-

tures in the data (either directly in the ‘waterfall 

mode’ of the recording software or from side-

scan sonar mosaics with a max. resolution of 25 

× 25 cm). The positions identified were addition-

ally compared with the simultaneously recorded 

multibeam echo sounder data and identified us-

ing visual methods (video). On Site N-7.2, the al-

ready known wreck was confirmed in the site. No 

separate examination of the site for cultural as-

sets was carried out as part of the preliminary 

investigation.  

The investigation results of the identified posi-

tions of the shipwrecks were sent to the State 

Office for Culture and Monument Preservation 

Mecklenburg-Western Pomerania, the State Of-

fice for Monument Preservation of Lower Saxony 

and the Schleswig-Holstein State Archaeological 

Office. According to information provided by the 

aforementioned heritage authorities on 11 Feb-

ruary 2021, the shipwreck immediately south of 

Site N-7.2, centred on 54°16.2354′N; 

006°18.5607′E; WGS84 could date from the mid-

19th century to 1945. According to the previously 

named Ladesämter, this is an archaeological 

ground monument. 

In the largest part of Site N-7.2 lies the shipwreck 

with centre 54°16.9768′N; 006°15.8848′E; 

WGS84. According to the announcement of 11 

February 2021, the shipwreck can probably be 

placed in the period from the mid-19th century to 

1945. However, no characteristic features that 

would allow a clear classification of the wreck 

was identified. 

The BSH also has information about another ob-

ject under water that is located between two of 

the sub-sites. According to current findings, this 

is not a wreck but rather a patent anchor and a 

steel pipe. 

2.16 Protected asset human beings, 

including human health 

Site N-7.2 has a low significance for the pro-

tected asset human beings. In a broader sense, 

the maritime space represents the working envi-

ronment for people employed on ships. Exact 

numbers of people regularly present in the area 

are not available. However, the numerous exist-

ing and planned wind farm projects are increas-

ing the activities in the vicinity of Site N-7.2. 

For active recreational use, the EEZ of the North 

Sea as a whole is of only minor importance. Di-

rect use for recreation and leisure at a distance 

of more than 70 km from the coast by recrea-

tional boats and tourist watercraft is sporadic to 

non-existent. No special importance of the plan-

ning areas for human health and well-being can 

be derived. 

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 plankton described conclusively 

in the North Sea Environmental Report on the 

SDP (BSH, 2020a) and the protected biological 

resources plankton, benthos, fish, marine mam-

mals, and birds described individually in Chapter 

2 are interdependent within the marine food 

webs. 

The phytoplankton serves as a food source for 

the organisms that specialise in filtering the wa-

ter for food. The main primary consumers of phy-

toplankton include zooplanktonic organisms 

such as copepods and water fleas. Zooplankton 

have a central role in the marine ecosystem as 
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primary consumers of phytoplankton on one 

hand and as the lowest secondary producer 

within the marine food webs on the other. Zoo-

plankton serve as food for secondary consumers 

of marine food webs – from carnivorous zoo-

plankton species to benthos, fish, marine mam-

mals, and seabirds. Among the top components 

of marine food webs are the predators. The up-

per predators within the marine food webs in-

clude water and seabirds and marine mammals. 

In food webs, producers and consumers are in-

terdependent 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 adversely affecting the physi-

cal 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 impacts. 

The time-adjusted succession or sequencing of 

growth between the different components of ma-

rine food webs is critical. 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, bio-

mass, energy value). Temporally or spatially 

staggered occurrence of succession and abun-

dance of species from different trophic levels 

leads to the disruption of food webs. Temporal 

offset, or trophic “mismatch”, causes early devel-

opmental stages of organisms in particular to be-

come undernourished or even starve to death. 

Disruptions to marine food webs can affect not 

only individuals but also populations. Predator-

prey relationships or trophic relationships be-

tween size or age groups of a species or be-

tween species also regulate the balance of the 

marine ecosystem. For example, the decline of 

cod populations in the Baltic Sea had a positive 

effect on the development of sprat populations 

(ÖSTERBLOM et al. 2006). 

Trophic relationships and interrelationships be-

tween plankton, benthos, fish, marine mammals, 

and seabirds are controlled by multiple mecha-

nisms. Such mechanisms operate from the bot-

tom of the food webs starting with nutrient, oxy-

gen, or light availability upwards to the upper 

predators. Such bottom-up control mechanisms 

can act by increasing or decreasing primary pro-

duction. Effects emanating from the upper pred-

ators downwards, via “top-down” mechanisms, 

can also control food availability.  

The interrelationships within the components of 

marine food webs are influenced by both abiotic 

and biotic factors. For example, dynamic hydro-

graphic structures, frontal formation, water strat-

ification 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 webs. Biotic fac-

tors such as toxic algal blooms, parasite infesta-

tions, and epidemics also affect the entire food 

chain. 

Anthropogenic activities also have a decisive in-

fluence on the interrelationships within the com-

ponents of the marine ecosystem. Humans af-

fect the marine food web both directly through 

the capture of marine animals and indirectly 

through activities that can influence components 

of the food web.  

Overfishing of fish populations, for example, 

confronts upper predators such as seabirds and 

marine mammals with food limitations or forces 

them to develop new food resources. Overfish-

ing can also cause changes at the bottom of food 

webs. This can lead to the extreme spread of jel-

lyfish when their fish predators are fished away. 

Furthermore, shipping and mariculture are an 

additional factor that can lead to positive or neg-
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ative changes in marine food webs via the intro-

duction of non-native species. Discharges of nu-

trients and pollutants via rivers and the atmos-

phere also affect marine organisms and can lead 

to changes in trophic conditions.  

Natural or anthropogenic effects on one of the 

components of marine food webs (e.g. the spe-

cies spectrum or the biomass of plankton) can 

influence the entire food web and shift and pos-

sibly threaten the balance of the marine ecosys-

tem. Examples of the complex interrelationships 

and control mechanisms within marine food 

webs have been presented in detail in the de-

scription 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. The changes in the marine ecosys-

tem of the North Sea described in Chapter 2 can 

be summarised: 

 Since the early 1980s, there have been 

slow changes in the living marine environ-

ment. 

 Since 1987/88, rapid changes in the living 

marine environment have been observed. 

 
The following aspects or changes can influence 

the interrelationships between the different com-

ponents of the living marine environment: 

Changes in species composition (phyto- and zo-

oplankton, benthos, fish), introduction and partial 

establishment of non-native species (phyto- and 

zooplankton, benthos, fish), changes in abun-

dance and dominance ratios (phyto- and zoo-

plankton), changes in available biomass (phyto-

plankton), extension of the growth phase (phyto-

plankton, copepods), Delay in the growth phase 

after a warm winter (spring diatom bloom), food 

organisms of fish larvae have brought forward 

the start of growth (copepods), decline of many 

species typical of the area (plankton, benthos, 

fish), decline in the food base for upper predators 

(seabirds), shift of populations from southern to 

northern latitudes (cod), shift of populations from 

northern to southern latitudes (harbour por-

poises).
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3 Expected development in 

the event of non-implemen-

tation of the plan 

In accordance with Section 40, paragraph 2, No. 

3, UVPG, in addition to the presentation of the 

current environmental status, its development in 

the event of non-implementation of the plan must 

be predicted. This representation “forms […] a 

reference state against which the changes 

brought about by the plan or programme can be 

measured” (WULFHORST 2011). The develop-

ment of the environmental status during the fore-

cast period must be investigated if the plan is not 

realised or implemented (KMENT in UVPG, Sec-

tion 40, marginal no. 46) (i.e. if no offshore wind 

turbines are erected and operated on the site). 

In this context, possible environmental impacts 

that are already present in the area and that 

could become even more widespread if planning 

is not carried out must also be taken into account 

(KMENT in UVPG, Section 40, marginal no. 46). 

3.1 Seabed/sites 

The protected assets soil and land would be af-

fected by various uses regardless of whether 

construction projects were carried out in the area 

of Site N-7.2. Anthropogenic factors affect the 

seabed through erosion, mixing, resuspension, 

material sorting, displacement, and compaction. 

In this way, the natural sediment dynamics (sed-

imentation/erosion) and the mass transfer be-

tween sediment and soil water are influenced. If 

the plan were not implemented, the protected as-

set seabed would continue to be affected by the 

impacts of fishing. This is associated with direct 

disturbance of near-surface sediments, resus-

pension of sediment, and sediment redistribution 

as well as potential pollutant input. These im-

pacts on the seabed also occur during the con-

struction phase of wind turbines, platforms, and 

submarine cable systems and would be elimi-

nated by not implementing the plan as would 

permanent, localised seabed sealing. 

3.2 Water 

If no construction project were to be carried out 

on Site N-7.2, the protected asset water would 

continue to be slightly affected, in particular by 

general land-based nutrient and pollutant inputs 

into German North Sea waters.  

Construction, installation, and operational im-

pacts (see Chapter 4) would not occur if the plan 

were not implemented. However, because these 

would occur with low intensity and would not 

cause any structural and functional impairments 

of the protected asset water, the development of 

the protected asset water will not differ consider-

ably regardless of whether the construction pro-

ject is carried out on Site N-7.2. 

3.3  Biotopes 

If the plan were not implemented, the protected 

asset biotopes would be affected, in particular, 

by the unrestricted impacts of fishing, including 

disturbance of the seabed and increased turbid-

ity development. If the plan is implemented, fish-

ing intensity on the site is expected to decrease 

based on the legal framework and past practice. 

The form and extent of fishing use will depend 

on the future navigation regulations of the 

GDWS according to Section 53 WindSeeG in 

conjunction with Section 7, paragraph 2 and 3 

VO-KVR, which will be issued for the safety zone 

regularly established around offshore wind 

farms.  

Up to now, fishing or the use of certain fishing 

gear (such as angling, bottom, trawl and drift 

nets, or similar gear) as well as anchoring within 

the safety zone has been regularly prohibited af-

ter weighing up the major concerns. In part, pas-

sive fishing with baskets and fish traps in the 

safety zone outside the built-up wind farm areas 

is exempt from this as long as the passive fishing 

gear is on the seabed.  

In order to ensure the safety of installations and 

shipping and to fulfil the conditions of the suita-

bility of the sites for shipping purposes, a similar 
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prohibition of shipping can also be expected in 

similar circumstances. It is conceivable that pas-

sive fishing with fish traps and baskets will be al-

lowed outside the area of the safety zone where 

the installations themselves are located. Recov-

ery of the biotopes because of the likely consid-

erable restriction of fishing would no longer occur 

to the same extent if the plan were not imple-

mented.  

3.4 Benthos 

If the plan were not implemented, the protected 

asset benthos would be affected, in particular, by 

the unrestricted impacts of fishing, including dis-

turbance of the seabed and increased turbidity 

development. The function of the wind farm area 

as a refuge for benthic communities, which is to 

be expected for the implementation of the plan 

based on the legal framework and past practice 

of fishing restrictions (see 3.3), would no longer 

exist if the plan were not implemented. On the 

other hand, the locally limited impacts of the in-

troduction of hard substrate through the founda-

tions would be eliminated. 

3.5 Fish 

If the plan were not implemented, the protected 

asset fish would be partially affected by other 

uses, in particular by the unrestricted impacts of 

fishing (analogous to the protected asset ben-

thos).  

The potential function of the wind farm area as a 

retreat for fish, which is to be expected for the 

implementation of the plan based on the legal 

framework and past practice of fishing re-

strictions (see 3.3), would no longer exist if the 

plan were not implemented. 

Overall, similar impacts on fish fauna as on ben-

thic fauna are to be expected regardless of 

whether the plan is implemented. The staged 

planning procedure and the standardised engi-

neering and planning principles allow potential 

environmental impacts to be identified at an early 

stage. This can ensure better protection of the 

fish fauna.    

3.6 Marine mammals 

The protected asset marine mammals would 

continue to be affected by the impacts of various 

uses such as shipping and fishing – even if off-

shore wind turbines were not installed in Site N-

7.2.  

Marine mammals, in particular the sound-sensi-

tive harbour porpoises, could be adversely af-

fected by the sound input during the realisation 

of offshore wind turbines through the installation 

of driven foundations for offshore wind turbines, 

transformer stations, accommodation platforms, 

and converter platforms if no noise abatement 

measures are taken. Alternative foundation 

methods (e.g. the jacket suction buckets in loca-

tions suitable for this) are currently being devel-

oped or have even been partially realised. The 

installation of ‘Suction Bucket’ monopiles is cur-

rently being tested. 

The power transmission from Site N-7.2 towards 

the land will be realised by means of DC cables. 

The operation of direct current cables is state of 

the art for the distances that will be required to 

connect the offshore wind farms in Site N-7.2.  

The determination of suitability also includes a 

number of requirements that relate to the most 

compatible design possible of offshore wind en-

ergy production, in particular requirements for 

noise mitigation and the coordination of noise-in-

tensive work in order to prevent and mitigate 

considerable disturbance of the harbour por-

poise and to exclude major adverse effects on 

the protective purposes and conservation objec-

tives of the nature conservation areas. Overall, 

however, the impacts of the realisation of off-

shore wind turbines in Site N-7.2 on marine 

mammals will be comparable to the effects of the 

zero alternative because project- and site-spe-

cific noise mitigation measures are generally or-

dered in the specific planning approval. In addi-
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tion, a trend is emerging with regard to the ca-

pacity and the associated reduction in the num-

ber of installations. If offshore wind turbines were 

not realised, Site N-7.2 might not be used for re-

newable energy generation in an economic and 

yet environmentally sound way.  

The impacts of natural variability resulting from 

climate change on marine mammals are com-

plex and difficult to predict. All species will be in-

directly affected by possible impacts of climate 

change on the marine food web. The possible 

shift in harbour porpoise populations already 

mentioned could also be related to climate 

change. Overall, however, this development is 

independent of the construction and operation of 

offshore wind turbines in Site N-7.2. 

3.7 Seabirds and resting birds 

Even if the plan were not implemented, the pro-

tected asset seabirds and resting birds would 

partly be affected by the impacts of various uses 

(e.g. shipping and fishing) as shown. The im-

pacts of climate change on affected species are 

complex and difficult to predict. All species, es-

pecially fish, will be indirectly affected by possi-

ble climate change impacts on their food organ-

isms. Overall, however, this development is in-

dependent of whether the plan is implemented.  

If the plan were not implemented, the suitability 

of Site N-7.2 would not be determined and, as a 

consequence, would not be developed. As a re-

sult, potential project-related impacts on sea-

birds and resting birds from a wind farm on Site 

N-7.2 would not occur. However, legacy impacts 

from already implemented projects and other 

uses in the vicinity of Site N-7.2 would continue 

to exist. In view of this, the impacts on the pro-

tected asset seabirds and resting birds would not 

differ considerably regardless of whether the 

plan is implemented. However, if the plan were 

not implemented, Site N-7.2 would not be avail-

able in order to achieve the expansion targets for 

offshore wind energy. 

3.8 Migratory birds 

Even if the plan were not implemented, the pro-

tected asset migratory bird species would still be 

partially affected by the impacts of various uses 

(e.g. shipping and fishing) as described in Chap-

ter 2.9.4.4. The impacts of climate change on af-

fected species are complex and difficult to pre-

dict. All species, especially fish, will be indirectly 

affected by possible climate change impacts on 

their food organisms. Overall, however, this de-

velopment is independent of whether the plan is 

implemented. 

If the plan were not implemented, the suitability 

of Site N-7.2 would not be determined and, as a 

consequence, would not be developed. As a re-

sult, potential project related impacts on migra-

tory birds from a wind farm on Site N-7.2 would 

not occur. However, legacy impacts from already 

implemented projects and other uses in the vi-

cinity of Site N-7.2 would continue to exist. 

3.9 Bats and bat migration 

Migratory movements of bats across the North 

Sea are still poorly documented and largely un-

explored. There is a lack of concrete information 

on migrating species, migration corridors, migra-

tion altitudes, and migration concentrations. Pre-

vious knowledge merely confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea. However, based on previous find-

ings, including on the distribution and habitat 

preferences of bats, some effects of climate 

change can be predicted. Among other things, 

the loss of resting places along migration routes, 

the decimation of breeding habitats, and 

changes in the food supply are to be expected. 

Time-delayed food occurrence can have conse-

quences for the reproductive success of bats in 

particular (AHLEN 2002, RICHARDSON 2004). The 

observed insect die-off will have an increasingly 

negative impact on bats. 

Regardless of whether the plan is implemented, 

the protected asset bats will probably develop in 

the same way. It can also be assumed that any 
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negative impacts on bats can be avoided by the 

same preventative and mitigation measures 

used to protect bird migration. 

3.10 Biological diversity 

Large-scale consequences of climate change 

are also to be expected in the oceans. Because 

many marine ecosystems are sensitive to cli-

mate change, this has impacts on biodiversity. 

There may be a shift in the species spectrum. 

For example, a strong influence on the popula-

tion density and dynamics of fish would be con-

ceivable. This, in turn, would have major conse-

quences for food webs. Overall, however, this 

development is independent of whether the plan 

is implemented. 

Local impacts on habitat diversity and biodiver-

sity (e.g. from the introduction of hard substrate 

through the foundations and scour protection of 

wind turbines) would not occur if the plan were 

not implemented. On the other hand, however, 

recovery of the benthos and fish communities 

with corresponding impacts on biodiversity 

would no longer be possible because of the sus-

pension of fishing if the plan were not imple-

mented. Large-scale impacts on biodiversity are 

not expected even if the plan is not implemented. 

3.11 Air 

With increasing intensity of use, shipping traffic 

in the North Sea also increases; this can have a 

negative impact on air quality. However, this de-

velopment is largely independent of the con-

struction of a wind farm on Site N-7.2 because 

the construction and operation of the installa-

tions and the in-farm cabling would not result in 

any measurable impacts on air quality in this 

area. The protected asset air will therefore de-

velop in the same way regardless of whether the 

building development is implemented.  

3.12 Climate 

No impacts on the climate are expected from the 

construction and operation of the wind turbine 

and the in-farm cabling because no measurable 

climate-relevant emissions occur either during 

construction or operation. On the contrary, the 

CO2 savings associated with the expansion of 

offshore wind energy can be expected to have 

positive impacts on the climate in the long term. 

The development of the protected asset climate 

is thus independent of implementation of a con-

struction project on Site N-7.2. 

3.13 Landscape 

The realisation of offshore wind farms has im-

pacts on the landscape because it is altered by 

the construction of vertical structures and secu-

rity lights. The extent of these adverse effects on 

the landscape caused by the planned offshore 

installations will depend to a large extent on the 

respective visibility conditions. Area N-7 is more 

than 70 km from the North Sea coast. This 

means that the existing and planned installations 

are/will no longer be perceptible from land (see 

Chapter 2.14). The development of the land-

scape in the absence of the construction project 

on Site N-7.2 is not expected to differ considera-

bly from the development in the event of the im-

plementation of the construction project because 

this area of the German EEZ is already charac-

terised by the wind farms already constructed in 

areas N-6, N-7, and N-8. 

3.14 Cultural heritage and other mate-

rial assets 

Immediately south of Site N-7.2 is the shipwreck 

centred at 54°16.2354′N; 006°18.5607′E; 

WGS84. The shipwreck could date from the mid-

dle of the 19th century to 1945, according to in-

formation of the State Office for Culture and 

Monument Preservation Mecklenburg-Western 

Pomerania, the Lower Saxony State Office for 

Monument Preservation, and the Schleswig-Hol-

stein State Archaeological Office dated 11 Feb-

ruary 2021. According to the previously named 

state authorities, this is an archaeological monu-

ment. The determination of suitability provides 
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for a corresponding connection zone (Section 

39, paragraph 1). 

In the area largest sub-site of Site N-7.2 lies the 

shipwreck with the centre 54°16.9768′N; 

006°15.8848′E; WGS84. According to the infor-

mation of the State Office for Culture and Monu-

ment Preservation Mecklenburg-Western Pom-

erania, the Lower Saxony State Office for Monu-

ment Preservation and the Schleswig-Holstein 

State Archaeological Office dated 11 February 

2021, the shipwreck can probably be dated to 

the period from the mid-19th century to 1945. 

However, no characteristic features that would 

allow a clear classification of the wreck was iden-

tified. Based on a corresponding recommenda-

tion by the State Office for Culture and Monu-

ment Preservation Mecklenburg-Western Pom-

erania, the Lower Saxony State Office for Monu-

ment Preservation, and the Schleswig-Holstein 

State Archaeological Office, the site is to be pro-

tected by exclusion zones as a precautionary 

measure until the wreck is more closely classi-

fied. The determination of suitability contains 

corresponding specifications (Section 39, para-

graph 2). 

In addition, the BSH has information on another 

object under water that is located between two 

of the sub-sites. According to current findings, 

this is not a wreck but rather a patent anchor and 

a steel pipe.  

According to the current state of knowledge and 

based on the preliminary investigations, no other 

material or cultural assets are known to exist in 

the area of Site N-7.2. Nevertheless, the occur-

rence of further cultural or material assets cannot 

be completely ruled out at this point in time. In 

the determination of suitability, a requirement 

that cultural assets on the site must be identified, 

reported, and any resulting protective measures 

taken is included (Section 38, paragraph 1). In 

addition, according to Section 38, paragraph 3, 

an evaluation of the data obtained in the prelim-

inary investigation on suspected cases of cul-

tural assets in the respective area shall be sub-

mitted to the planning approval authority upon 

request. Furthermore, with regard to the known 

shipwrecks in and adjacent to Site N-7.2, special 

requirements have been included (Section 39). 

Under these conditions, no major impacts on the 

protected asset “Cultural heritage and other ma-

terial assets” are to be expected either in the 

case of implementation or non-implementation 

of the construction project on Site N-7.2. 

3.15 Protected asset human beings, 

including human health 

The site has a low significance for human health 

and well-being. People are not directly affected 

by the plan but rather, at most, indirectly through 

their perception of the landscape as protected 

asset and possible influences on the recreational 

function of the landscape for water sports enthu-

siasts and tourists (cf Chapter 2.16). If the build-

ing project were not carried out, the site would 

theoretically be available for these uses. How-

ever, because of the considerable distance to 

the coast (more than 70 km), the site is actually 

only rarely (if at all) used for these purposes. In 

addition, the undeveloped site would be sur-

rounded by other offshore wind farms and their 

safety zones with navigation regulations as well 

as a traffic separation area. Use by recreational 

boats would thus be possible only to a limited ex-

tent even if the construction project were not car-

ried out. As a working environment, Site N-7.2 is 

already used by the construction activities of the 

surrounding wind farms of Areas N-6, N-7, and 

N-8. This use would remain if the building project 

were not carried out. Development would in-

crease the importance of Site N-7.2 as a working 

environment compared with no development. 

3.16 Interrelationships between the 

protected assets 

It is assumed that the interrelationships between 

the protected assets will develop in the same 
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way regardless of whether the plan is imple-

mented. At this point, please refer to Chapter 

2.17. 
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4 Description and assess-

ment of the expected major 

impacts of the implementa-

tion of the plan on the ma-

rine environment 

According to Section 40, paragraph 1 UVPG, the 

expected major environmental impacts of imple-

menting the plan must be described and as-

sessed. The general procedure is already de-

scribed in Chapter 1.5.3. 

The protected assets for which a considerable 

adverse effect was already ruled out in Chapter 

2 are not taken into consideration. This applies 

to the protected assets air, climate, landscape, 

cultural heritage, and other material assets as 

well as to the protected asset human beings, in-

cluding human health. Possible impacts on the 

protected asset biological diversity are dealt with 

under the individual protected biological re-

sources. All the protected assets listed in Section 

2, paragraph 1 UVPG are investigated before the 

species protection and site protection assess-

ments are presented. Statements on the general 

protection of nature and landscape according to 

Section 13 BNatSchG are also covered in the as-

sessment of the individual protected assets.  

4.1 Seabed/sites 

4.1.1 Wind turbines and platforms 

Wind turbines and platforms are currently in-

stalled almost exclusively as deep foundations.  

In deep foundations, the foundation of a wind tur-

bine or platform is anchored in the seabed using 

one or more steel piles. The foundation piles are 

generally driven into the seabed.   

To protect against scouring, scour protection in 

the form of stone packing is primarily installed 

around the foundation elements, or the founda-

tion piles are installed correspondingly deeper 

into the seabed. 

The wind turbines and platforms have a locally 

limited environmental impact with regard to the 

protected asset seabed, which is the subject of 

the protection. The sediment is permanently af-

fected only in the immediate vicinity by the intro-

duction of the foundation elements (including 

scour protection, if necessary) and the resulting 

area use.  

4.1.1.1 Construction-related 

When the foundations of the wind turbines and 

platforms are being installed, sediment is briefly 

churned up and turbidity plumes are formed.  

The extent of resuspension depends essentially 

on the fine grain content in the seabed. The sur-

face sediments in the area of Site N-7.2 are me-

dium sandy fine sands with varying but rather 

low silt contents of approx. 5–15%. The released 

sediment will therefore settle directly at the con-

struction site or relatively quickly in its immediate 

vicinity. As a result of the dilution effect caused 

by the near-bottom currents, the expected ad-

verse effects caused by increased turbidity re-

main relatively limited in small areas.  

Pollutants and nutrients can be released from 

the sediment into the groundwater in the short 

term. The possible pollutant input into the water 

column through stirred-up sediment is not con-

sidered to be considerable because of the rela-

tively low proportion of fines (more silt than clay) 

and the low pollutant load as well as the rela-

tively rapid resedimentation of the sands. This 

also applies against the background that the 

sandy sediments are naturally (e.g. during 

storms) churned up and moved by sea state 

touching the ground and appropriate currents. 

Impacts in the form of mechanical stress on the 

seabed as a result of displacement, compaction, 

and vibrations that are to be expected in the 

course of the construction phase are assessed 

as low because of their small-scale nature. As 

part of the preparatory construction measures 

for gravity foundations, it may be necessary to 
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excavate building pits. The movement of the ex-

cavated soil leads to an adverse effect on addi-

tional sites. 

4.1.1.2 Installation-related 

Because of the installation, the seabed is perma-

nently sealed only locally to a small extent by the 

introduction of the foundation elements of deep 

foundations for wind turbines or platforms. The 

sites that are affected essentially consist of the 

diameter of the foundation piles plus any scour 

protection that may be required. By far the most 

common type of foundation in this case is the 

monopile. A monopile with a diameter of 8.5 m, 

including scour protection, requires an area use 

of around 1400 m².  

4.1.1.3 Operational reasons 

Because of the interrelationship between the 

foundation and the hydrodynamics in the imme-

diate vicinity of the installation, the sandy sedi-

ments may be permanently stirred up and rear-

ranged. Scouring may also occur in the immedi-

ate vicinity of the installations. Based on experi-

ence to date, permanent sediment redistribution 

as a result of currents is to be expected only in 

the immediate vicinity of the installations and 

platforms. These will arise locally around the in-

dividual foundation piles (local scour) according 

to the findings from the accompanying geologi-

cal investigations in the “alpha ventus” offshore 

test site (LAMBERS-HUESMANN & ZEILER 2011) as 

well as on the FINO1 and FINO3 research plat-

forms. Because the prevailing seabed conditions 

within Site N-7.2 and the predicted spatially con-

fined perimeter of the scouring, no noteworthy 

changes are expected.  

Based on the above statements and taking into 

consideration the status assessment that the 

seabed in the area of investigation is predomi-

nantly poorly structured with a homogeneous 

sediment distribution of medium sandy fine 

sands, the SEA comes to the conclusion that no 

considerable impacts on the protected asset 

seabed are to be expected as a result of the des-

ignation of the installation or platform locations. 

4.1.2 In-farm cabling 

4.1.2.1 Construction-related 

Because of construction, the turbidity of the wa-

ter column increases as a result of sediment tur-

bulence during cable laying work; because of the 

influence of tidal currents, this is distributed over 

a larger area. The extent of the resuspension de-

pends mainly on the cable laying procedure and 

the consistency of the seabed. Because of the 

prevailing sediment characteristics within Site N-

7.2, most of the released sediment will settle di-

rectly at the construction site or the immediate 

vicinity thereof. In the process, the suspension 

content decreases again to the natural back-

ground values because of dilution effects and 

sedimentation of the stirred-up sediment parti-

cles. The anticipated adverse effects caused by 

increased turbidity will be limited to a small area. 

The results of investigations of different methods 

in the North Sea reveal that the seabed levels off 

relatively quickly in some cases because of the 

natural sediment dynamics along the affected 

routes. 

Pollutants and nutrients can be released from 

the sediment into the groundwater in the short 

term. A possible release of pollutants from the 

sandy sediment is not considered likely because 

of the relatively low fine grain content and the low 

heavy metal concentrations in the sediment. 

Impacts in the form of mechanical stress on the 

seabed as a result of displacement, compaction, 

and vibrations that are to be expected in the 

course of the construction phase are assessed 

as low because of their small-scale nature. 

4.1.2.2 Operational reasons 

Because of the operating conditions, the sur-

rounding sediment heats up radially around the 

cable systems in both direct current and three-
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phase submarine cable systems. The heat emis-

sion results from the thermal losses of the cable 

system during energy transmission.  

With regard to possible negative impacts of heat 

emission from cable systems, the 2 K criterion 

represents a precautionary value that, according 

to the assessment of the BfN based on the cur-

rent state of knowledge, ensures with sufficient 

probability that considerable negative impacts of 

cable heating on nature or the benthic commu-

nity are avoided. In order to ensure compliance 

with the “2 K criterion” (i.e. a maximum tempera-

ture increase of 2 degrees in 20 cm below the 

seabed surface), a corresponding principle on 

sediment warming has been included in the 

BFO-N and continued in the SDP. The determi-

nation of suitability contains the stipulation that 

the planning principle of the site development 

plan for sediment warming must be observed 

when dimensioning and laying the submarine 

cable systems within in the farm (Section 5). 

Energy losses from cable systems depend sev-

eral factors. The following output parameters 

have a considerable influence: 

 Transmission technology: Basically, greater 

heat emission as a result of thermal losses 

can be assumed with three-phase subma-

rine 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: 

In the EEZ, and thus also on site N-7.2, pre-

dominantly water-saturated sands occur. 

For the specific thermal resistance of these, 

a size range of 0.4 to 0.7 KmW−1 is valid, 

taking into consideration various sources 

(SMOLCZYK 2001, BARTNIKAS & SRIVASTAVA 

1999, VDI 1991, BARNES 1977). According 

to this, more efficient heat removal can be 

assumed for water-saturated coarse sands 

than for finer-grained sands. 

For the temperature development in the sedi-

ment layer near the surface, the installation 

depth of the cable systems is also decisive. Ac-

cording to the current state of knowledge, no ma-

jor impacts from cable-induced sediment warm-

ing are to be expected if sufficient installation 

depth is maintained and state-of-the-art cable 

configurations are used. Temperature measure-

ments on a park-internal three-phase cable sys-

tem in the Danish offshore wind farm “Nysted” 

showed a sediment warming directly above the 

cable (transmission capacity of 166 MW) 20 cm 

below the seabed of max. 1.4 K (MEISSNER et al. 

2007). The intensive water movement near the 

bottom of the North Sea also leads to the rapid 

removal of local heat. 

 

Table 9: Thermal properties of water-saturated soils (according to SMOLCZYK 2001). 

Soil type Thermal conduc-

tivity minimum 

Thermal conduc-

tivity maximum 

Specific thermal 

resistance maxi-

mum 

Specific thermal re-

sistance minimum 

 W/(K*m) W/(K*m) K*m/W K*m/W 

Gravel 2.00 3.30 0.50 0.30 

Sand 1.50 2.50 0.67 0.40 

Clay 0.90 1.80 1.11 0.56 
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Soil type Thermal conduc-

tivity minimum 

Thermal conduc-

tivity maximum 

Specific thermal 

resistance maxi-

mum 

Specific thermal re-

sistance minimum 

Till 2.60 3.10 0.38 0.32 

Silt 1.40 2.00 0.71 0.50 

Taking into consideration the aforementioned re-

sults and forecasts, compliance with the “2 K cri-

terion” can be assumed at any rate for an instal-

lation depth of at least 1.50 m.  

Because the concrete impacts of a cable system 

also depend on its cross-section as well as other 

properties, the designation of a uniformly appli-

cable value for the overlap to be produced does 

not appear to be expedient without knowledge of 

the specific project parameters. The concrete 

cover to be constructed shall be designated in 

the planning approval based on a comprehen-

sive study to be submitted by the project devel-

oper. The concerns of marine environment pro-

tection must also be explicitly taken into consid-

eration. 

If the 2 K criterion in accordance with the plan-

ning principle of the SDP and the requirement for 

sediment warming in Section 5 of the determina-

tion of suitability are complied with, it can cur-

rently be assumed that no considerable impacts 

such as structural and functional changes are to 

be expected on the protected asset seabed as a 

result of the cable-induced sediment warming. 

Because of the low proportion of organic material 

in the sediment, no considerable release of pol-

lutants as a result of sediment warming is ex-

pected to occur. 

4.2 Water 

4.2.1 Wind turbines and platforms 

4.2.1.1 Construction-related impacts – re-

suspension of sediment 

The introduction of the foundation elements 

leads to a stirring up of sediments in the immedi-

ate vicinity. Depending on the fine grain content 

in the sediment, turbidity plumes may form in the 

lower water column, thereby further reducing the 

already shallow depths of visibility in these water 

depths. In this context, the content of organic 

material in the sediment can lead to higher oxy-

gen depletion as well as the release of nutrients 

and pollutants in the short term. However, be-

cause of the relatively low organic contents in the 

surface sediments of Site N-7.2, this is not to be 

assumed. 

Overall, small-scale impacts of short duration 

with low intensity are expected. Structural and 

functional impairments are minor. 

4.2.1.2 Installation-related impacts – 

change in currents and sea state 

The support structures of offshore wind turbines 

represent obstacles in the water body that lead 

to a change in the flow conditions on both a small 

and medium scale. Numerical modelling of flow 

conditions in offshore wind farms has already 

been carried out within the GIGAWIND project 

(ZIELKE et al. 2001, MITTENDORF & ZIELKE 2002, GI-

GAWIND / UNI HANNOVER 2003 and 2004). 

From the modelling results, it can be deduced 

that the flow velocity will increase in the immedi-

ate construction areas. The influence of a single 

structure on the flow extends laterally to a small 

area. This can lead to a change in the dynamics 

of the stratification conditions in the water body 

in the immediate vicinity of the support struc-

tures. Because of the mixing within the water col-

umn, stratified water bodies may experience an 

increased oxygen input to greater water depths. 
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Furthermore, the sea state changes as a result 

of the support structures because these cause 

additional friction in the wave field. This leads to 

a slight decrease in wave height on the side fac-

ing away from the swell and to a slight increase 

in wave height on the side facing the current 

(HOFFMANNS & VERHEIJ 1997, CHAKRABARI 1987). Ac-

cording to the results of the Gigawind project, the 

influence of a single structure on the swell, simi-

lar to that of the current, is limited to distances of 

about one to two structure diameters laterally 

and a few diameters behind. Wave dissipation is 

expected to result in low attenuation, although 

the impact of large offshore wind farms on the 

wake of the wind field and thus on the wave field 

is currently the subject of research. 

The changes in the current regime and the sea 

state as a result of offshore wind turbines or off-

shore wind farms are long-term and medium-

scale. The intensity of the effects is low. Based 

on this intensity assessment, the structural and 

functional changes are minor. 

4.2.1.3 Operational impacts 

To ensure operation for offshore installations 

(wind turbines and platforms), techniques that 

may be associated with material discharges into 

the marine environment are used. In particular, 

the protection of structural installations from cor-

rosion is associated with permanent emissions 

into the marine environment. At the same time, 

corrosion protection is essential for the structural 

integrity of the installations. Galvanic anodes 

(sacrificial anodes) can be used on the founda-

tion structures as a common corrosion protection 

variant in the underwater area. The gradual dis-

solution of these anodes releases the compo-

nents into the marine environment. The anode 

mass required for a service life of 25 years varies 

depending on the foundation structure, building 

type, and local environmental conditions. Ac-

cording to current experience in the offshore in-

dustry, emissions from wind turbines, for exam-

ple, are around 150–700 kg per installation per 

year. Galvanic anodes used for offshore wind 

energy typically consist of aluminium-zinc-in-

dium alloys (approx. 95% aluminium, 2.5–5.75% 

zinc, 0.015–0.04% indium; DNV GL 2010). In prin-

ciple, the galvanic anodes may also contain 

small quantities of particularly environmentally 

critical heavy metals (e.g. cadmium, lead, cop-

per) because of the production process (REESE et 

al. 2020). These are also released into the ma-

rine environment during operation. When as-

sessing this impact, it must also be taken into 

consideration that inputs from corrosion protec-

tion are distributed throughout the North Sea 

system by distribution and dilution processes 

and do not necessarily accumulate locally and 

lead to harmful concentrations.  

As an alternative to galvanic anodes, external 

current anodes have now established them-

selves on the market and are increasingly being 

used. These external current anodes are inert 

and associated with only minimal emissions (e.g. 

as a result of material removal). 

With regard to the impacts of corrosion protec-

tion-related emissions in the area of offshore 

wind farms, the BSH is conducting the research 

project “OffCHEm” 

(https://www.bsh.de/DE/THEMEN/For-

schung_und_Entwicklung/Aktuelle-Projekte/Off-

ChEm/OffChEm_node.html) in cooperation with 

the Helmholtz Centre Geesthacht. Initial results 

indicate that the metal contents in water and sed-

iment samples from the wind farms studied are 

within the range of North Sea variability. There-

fore, according to the current state of knowledge 

and investigation, the existing environmental 

quality standards (insofar as they exist for the 

substances concerned) are not currently ex-

ceeded in these areas as a result of corrosion-

related inputs. 

Nevertheless, according to the precautionary 

principle, material discharges are to be avoided 

according to the state of the art for the protection 

of the marine environment. It should be men-

tioned here, in particular, that the use of external 

power systems is to be preferred. Furthermore, 
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the use of galvanic anodes is permitted only in 

combination with coatings; this significantly re-

duces emissions from galvanic anodes into the 

water body. Subsequently, only galvanic anodes 

for which the production-related content of envi-

ronmentally critical heavy metals is reduced to a 

minimum may be used.  

For this reason, according to the current state of 

knowledge, the impacts from corrosion protec-

tion are assessed as long-term, small-scale, and 

of low intensity. Structural and functional 

changes are minor. 

In addition to the material emissions from corro-

sion protection, there may also be other selective 

discharges into the water during the regular op-

eration of platforms. Accumulating rainwater and 

drainage water may contain oil as a result of the 

operating materials contained in the installations 

of the platform (e.g. operating materials released 

through leakages). Light liquid separators (oil 

separators) are therefore used to reduce the oil 

content of this waste water. According to the 

technical availability and current implementation 

status, the oil content is to be reduced to 5 ppm 

so that the MARPOL directive for maritime ship-

ping (limit value 15 ppm for bilge water) is under-

cut. On manned platforms, in exceptional cases, 

waste water from sanitary facilities, laundry, and 

canteen operations can be treated by certified 

waste water treatment plants and reduced in 

view of the possible environmental impact of the 

insufficient treatment of waste water. On plat-

forms with a small crew size, this waste water 

must always be collected and disposed of 

ashore. For the purpose of installation cooling, 

closed cooling systems without material dis-

charges have generally been established on the 

platforms. Only in atypical exceptional cases can 

“open” state-of-the-art seawater cooling systems 

be approved. To ensure the permanent opera-

tional readiness of these system-relevant cool-

ing systems, biocides (usually sodium hypo-

chlorite) are added in order to protect pipelines 

and pumps from marine fouling. The sea cooling 

water is then discharged back into the sea; the 

components are then subject to the local distri-

bution and dilution processes.  

The impacts of the aforementioned platform 

emissions into the water are also assessed as 

long-term, small-scale, and of low intensity pro-

vided that the state of the art is implemented and 

the minimisation requirement is complied with 

according to the current state of knowledge. 

Structural and functional changes are minor. 

For the operation of the wind turbines and plat-

forms, high volumes of operating materials haz-

ardous to water (including hydraulic oils, lubricat-

ing greases, transformer oils and diesel for 

emergency power generators, and extinguishing 

agents) are inevitably required in some cases. 

Because of their material properties, these have 

a fundamental hazard potential for the marine 

environment. The risks arising from operational 

substance leaks/accidents can thus be pre-

vented by taking structural and operational pre-

cautionary and safety measures (e.g. enclo-

sures, double-walled tanks, catch basins, and 

management concepts). The same applies to 

fuel changes and refuelling measures to be car-

ried out. If environmentally compatible and, as 

far as possible, biodegradable substances are 

used, the overall impacts on the marine environ-

ment resulting from accidental discharges is as-

sessed as low taking into consideration the prob-

ability of occurrence. 

4.2.2 In-farm cabling 

Construction-related impacts– resuspension 

of sediment 

The introduction of in-farm cabling leads to a stir-

ring up of sediments in the immediate vicinity. 

Depending on the fine grain content in the sedi-

ment, turbidity plumes may form in the lower wa-

ter column, thereby further reducing the already 

shallow depths of visibility in these water depths. 

Depending on the organic content, a higher oxy-

gen consumption as well as a release of nutri-

ents and pollutants can be the short-term result. 
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However, because of the relatively low content 

of organic material in the surface sediments of 

Site N-7.2, this cannot be assumed. 

Overall, small-scale impacts of short duration 

with low intensity are expected. Structural and 

functional impairments are minor. 

4.3 Biotopes 

4.3.1 Wind turbines and accommodation 

platform 

Possible impacts on the protected asset bio-

topes may result from the direct use of protected 

biotopes, possible overlap as a result of the sed-

imentation of material released during construc-

tion, and potential habitat changes.  

According to the current state of knowledge, 

there are no biotopes or FFH habitat types pro-

tected according to Section 30 BNatSchG in Site 

N-7.2. Direct use of protected biotopes by the in-

stallations and the accommodation platform can 

therefore be ruled out. Impacts resulting from 

sedimentation and habitat change are small-

scale and/or short-term. Major construction-re-

lated, site-related, and operational impacts of the 

installations on protected biotopes can thus be 

excluded. 

If, after final evaluation of the preliminary inves-

tigations, indications of the presence of legally 

protected biotopes emerge, these will be taken 

into consideration accordingly in the suitability 

assessment. 

4.3.2 In-farm cabling 

According to the current state of knowledge, 

there are no biotopes or FFH habitat types pro-

tected according to Section 30 BNatSchG in Site 

N-7.2. Direct use of protected biotopes by the 

submarine cable systems can therefore be ruled 

out. Impacts resulting from sedimentation and 

habitat change resulting from crossing construc-

tions are small-scale and short-term, respec-

tively. Major construction-related, site-related, 

and operational impacts of the submarine cable 

systems on protected biotopes can thus be ex-

cluded. 

If, after final evaluation of the preliminary inves-

tigations, indications of the presence of legally 

protected biotopes emerge, these will be taken 

into consideration accordingly in the suitability 

assessment. 

4.4 Benthos 

The construction of the accommodation platform 

and the wind turbines as well as the installations 

themselves may have impacts on the macrozoo-

benthos. 

Site N-7.2 is of average importance with regard 

to the species inventory of benthic organisms. 

The i Nucula nitidosa coenosis with typical ele-

ments of the Amphiura filiformis community also 

does not show any special features because it is 

typical for the German North Sea because of the 

predominant sediments. The species inventory 

found and the number of Red List species indi-

cate an average importance of Site N-7.2 for 

benthic organisms. 

The construction-related, site-related, and oper-

ational impacts of the plan are listed in detail in 

the Environmental Report on SDP 2020 (BSH, 

2020a) and are summarised below. 

4.4.1 Wind turbines and accommodation 

platform 

4.4.1.1 Construction-related  

The deep foundation of the wind turbines and the 

accommodation platform will cause disturbance 

of the seabed, sediment turbulence, and the for-

mation of turbidity plumes. This may result in 

harm or adverse effects to benthic organisms or 

communities in the immediate vicinity of the in-

stallations for the duration of construction activi-

ties. 

Because of the predominant sedimentary com-

position, the sediment released will settle 
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quickly. The sand fraction is deposited again af-

ter small-scale drifting and can lead to adverse 

effects on the macrozoobenthos because of 

overlap.  

According to the current state of knowledge, the 

construction-related impacts resulting from the 

turbidity plumes and sedimentation are to be 

classified as short-term and small-scale. 

4.4.1.2 Installation-related 

Installation-related changes in the benthic com-

munity may occur as a result to the sealing of the 

area, the introduction of hard substrates, and the 

alteration of the flow conditions around the instal-

lations and the platform. In the area of the instal-

lations and the associated scour protection, 

there will be soil sealing/area use to the extent 

mentioned in 1.5.5.4 for the two scenarios and 

thus a complete loss of soft bottom macrozoo-

benthos habitats.  

Recruitment of additional species will most likely 

occur from the natural hard substrate habitats 

(e.g. superficial boulder clay and stones). This 

means that the risk of negative impacts on the 

benthic sandy seabed community by non-native 

species is low. 

In the immediate vicinity of the structures, there 

is an impact on the benthic communities with a 

change from formerly sedentary and sessile spe-

cies to mobile species as a result of sediment 

erosion and an increase in predators. 

Therefore, for scour protection, according to the 

corresponding specification of the determination 

of suitability (Section 16), only stone packing 

made of natural stones or biologically inert and 

natural materials are to be used so that plant-re-

lated emissions of pollutants are not to be ex-

pected. 

The restriction of fishing on Site N-7.2 (see 3.3), 

which is to be expected based on the legal 

framework and past practice, could have a posi-

tive effect on the benthos. Associated negative 

fishing effects such as disturbance of the seabed 

would be eliminated or would not occur to the 

same extent. Because of the lack of or reduced 

fishing pressure, a more natural community 

structure of benthos could develop within the 

project area. 

Regardless of the design of the future wind farm, 

fishing would be expected to be prohibited or 

substantially restricted throughout Site N-7.2 

such that fishing disturbance would be elimi-

nated or reduced. 

4.4.1.3 Operational reasons 

According to the current state of knowledge, op-

erational impacts of the wind turbines and the ac-

commodation platform on the macrozoobenthos 

are not to be expected. 

Waste water is to be collected properly as a mat-

ter of priority, transported ashore, and properly 

disposed of there. Thus, according to the current 

state of knowledge, taking into consideration the 

aforementioned requirements of the determina-

tion of suitability, no major impacts are to be ex-

pected from the discharge of waste water and 

the use of corrosion protection systems.  

Based on the above statements and representa-

tions, the result of the SEA is that, according to 

the current state of knowledge, the construction 

and operation of the wind turbines and the ac-

commodation platform are not expected to have 

any major impacts on the protected asset ben-

thos in Site N-7.2. The overall impacts are esti-

mated to be short-term and small-scale. Only 

small-scale areas outside protected areas are 

occupied. Because of the mostly rapid regener-

ative capacity of the populations of benthic or-

ganisms with short generation cycles and their 

widespread distribution in the German Bight, 

rapid recolonisation is highly likely. 

The overall impacts are estimated to be short-

term and small-scale. Only small areas outside 

protected areas are occupied. Because of to the 

mostly fast regenerative capacity of the popula-

tions of benthic organisms with short generation 
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cycles and their widespread distribution in the 

German Bight, rapid recolonisation is highly 

likely. 

4.4.2 In-farm cabling 

4.4.2.1 Construction-related  

Possible impacts on benthic organisms depend 

on the cable laying procedure used. Local sedi-

ment turbulence and turbidity plumes are to be 

expected for the duration of the installation of the 

in-farm cabling. This may result in a small-scale 

and short-term habitat loss for benthic species or 

adverse effects on or damage to benthic organ-

isms or communities during construction activi-

ties in the vicinity of the cable systems. The lin-

ear character of submarine cable systems fa-

vours repopulation from undisturbed peripheral 

areas. 

Benthic organisms can also be adversely af-

fected in the short term and on a small scale by 

the release of nutrients and pollutants associ-

ated with the resuspension of sediment particles. 

Impacts are generally considered to be low be-

cause the flushing in of cable systems is limited 

in time and space, the pollutant load in the EEZ 

area is comparatively low, and nutrients or pollu-

tants are quickly diluted.  

4.4.2.2 Installation-related  

In the area of any cable crossings, the disturb-

ances are permanent but also small-scale. Re-

quired cable crossings are secured with stone 

packing, which is a permanent non-native hard 

substrate. The non-native hard substrate pro-

vides new habitats for benthic organisms.  

For the area of cable crossings, according to the 

specifications of the determination of suitability, 

only stone packing made of natural stones or bi-

ologically inert and natural materials is to be 

used. The use of cable protection systems con-

taining plastic is permitted only in exceptional 

cases and must be kept to a minimum. Thus, ac-

cording to the current state of knowledge, instal-

lation-related emissions of pollutants are not to 

be expected. 

4.4.2.3 Operational reasons 

Operationally, warming of even the uppermost 

sediment layer of the seabed can occur directly 

above the cable system. This can lead to a re-

duction in winter mortality of the infauna and thus 

to a change in the species communities in the 

area of the cable routes. According to the current 

state of knowledge, if sufficient installation depth 

is maintained and state of the art cable configu-

rations are used, the 2 K criterion can be met, 

and no significant impacts on the benthos as a 

result of cable-induced sediment warming are 

expected. The draft of the determination of suit-

ability includes a requirement to comply with the 

relevant planning principle of the SDP on sedi-

ment warming when dimensioning and laying the 

in-farm submarine cable systems. 

The same assumptions apply to electric and 

electromagnetic fields. These are also not ex-

pected to have considerable impacts on the 

macrozoobenthos.  

Given a sufficient installation depth and taking 

into consideration that the effects will be small-

scale (i.e. only a few metres on either side of the 

cable), according to the current state of 

knowledge, no major impacts on benthic com-

munities are expected from the installation and 

operation of the submarine cable systems. Ac-

cording to current knowledge, the ecological im-

pacts are small-scale and mostly short-term. 

4.5 Fish 

The fish fauna in Area N-7.2 shows a typical spe-

cies composition of the German Bight. The de-

mersal fish community in the maritime area 

“Nördlich Borkum” is also dominated by flatfish 

character species. According to the current state 

of knowledge, the planned locations does not 

represent a preferred habitat for any of the fish 

species protected under the Red List and the 
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Habitats Directive. As a result, the fish popula-

tion in planning area N-7.2 is not of outstanding 

ecological importance (cf 2.6.3.4). 

4.5.1 Wind turbines and accommodation 

platform 

Two project-specific scenarios are used as a ba-

sis for estimating the construction-related im-

pacts as well as the installation- and operation-

related effects of a wind farm on the fish commu-

nity (cf Chapter 1.5.5.4). The parameters rele-

vant for the fish fauna are shown in Table 4.  

Possible impacts of the different wind farm 

phases on the fish fauna are presented below 

and transferred to the load criteria of the two 

model wind farms. 

 

4.5.1.1 Construction-related 

 Noise emissions from driving the founda-

tions 

 Sedimentation and turbidity plumes 

Noise emissions  

All fish species and their life stages studied so 

far 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 sound events, sound can have a 

direct negative impact on fish development, 

growth, and behaviour or override environmental 

acoustic signals that are sometimes crucial for 

fish survival (KUNC et al. 2016, WEILGART 2018). 

However, most evidence on the impacts of 

sound on fish comes from laboratory studies 

(WEILGART 2018). The range of perception and 

possible species-specific behavioural responses 

in the marine habitat have been investigated only 

to a limited extent. The construction- and decon-

struction-related impacts of wind farms on fish 

fauna are limited in space and time. It is likely 

that during the construction phase, short, intense 

sound events – especially during the installation 

of the established foundation types – will cause 

fish to be scared away. In the Belgian EEZ, DE 

BACKER et al. (2017) showed that the sound 

pressure generated during pile driving was suffi-

cient to cause internal bleeding and barotrauma 

of the swim bladder in cod. This effect was found 

at a distance of 1,400 m or closer from a pile driv-

ing sound source without any noise abatement 

(DE BACKER et al. 2017). Investigations such as 

this indicate that considerable disturbances or 

even the killing of individual fish in the vicinity of 

the ramming points are possible. The risk to fish 

posed by the sound input from pile driving is ex-

pected to be reduced by prescribed noise mitiga-

tion measures. Partial aspects of the deterrence 

measures for marine mammals are probably 

also applicable to fish. According to the planning 

principle for noise mitigation during pile driving, 

a sound event level of less than 160 dB re 

1μPa²s outside a circle with a radius of 750 m 

around the pile driving or insertion site is to be 

complied with as a noise protection value.  

After temporary displacement, the fish are likely 

to return after the noise-intensive construction 

measures have ended. 

For the consideration of the wind farm scenarios, 

the specifications on mitigation measures for 

sound input included in the suitability assess-

ment are used. These were originally introduced 

to protect marine mammals so that the emitted 

sound level is below 160 dB outside a circle with 

a radius of 750 m around the pile driving site. 

The duration of construction activities and the 

associated noise emissions are comparable in 

both scenarios. In Scenario 1, the pile driving 

time of the individual wind turbine is shorter than 

in Scenario 2 because of the smaller founda-

tions. However, the installation of 98 smaller in-

stallations (cf Table 4) takes longer in total so 

that, overall, a similar pile driving time is as-

sumed for both scenarios. The risk of injury to 

fish in the vicinity of the pile driving sites could 

be increased in the first scenario because of the 

greater number of pile driving sites with sudden 

noise levels. However, the prior deterrence 
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should cause a flight reaction of the animals. The 

construction of the wind farm is therefore not ex-

pected to have a considerable adverse effect on 

the protected asset fish provided that deterrence 

and mitigation measures are applied. 

Sedimentation and turbidity plumes  

The construction activities of the foundations of 

both wind turbines as well as the accommoda-

tion platform and in-farm cabling result in sedi-

ment turbulence and turbidity plumes, which can 

cause adverse physiological effects as well as 

deterrent effects – albeit for a limited period of 

time and in different ways depending on the spe-

cies. Predators that hunt in open water (e.g. 

mackerel and horse mackerel) avoid areas with 

high sediment loads and thus avoid the danger 

of gill adhesion (EHRICH & STRANSKY 1999). A 

threat to these species as a result of sediment 

turbulence therefore does not appear likely be-

cause of their high mobility. Neither are any ad-

verse effects on bottom-dwelling fish to be ex-

pected as a result of their good swimming char-

acteristics and the associated evasion possibili-

ties. Plaices and sole were even found to have 

increased foraging activity after storm-induced 

sediment turbulence (EHRICH et al. 1998). In 

principle, however, fish can avoid disturbances 

thanks to their distinct sensory abilities (lateral 

line) and their high mobility; adverse effects are 

thus unlikely for adult fish. Eggs and larvae, in 

which reception, processing, and conversion of 

sensory stimuli are not yet or only slightly devel-

oped, are generally more sensitive than adult 

conspecifics. However, the spawning grounds of 

most fish species lie outside the wind farm site 

of N-7.2 to be developed. After fertilisation, fish 

eggs develop a leather skin that makes them ro-

bust to mechanical stimuli (e.g. to swirling sedi-

ments). Although the concentration of sus-

pended particles can reach levels that are harm-

ful to certain organisms, the impacts on fish are 

considered to be relatively low because such 

concentrations occur only spatially and tempo-

rally and are quickly degraded again by dilution 

and distribution effects (HERRMANN & KRAUSE 

2000). This applies also to possible increases in 

the concentration of nutrients and pollutants re-

sulting from the resuspension of sediment parti-

cles (ICES 1992; ICES WGEXT 1998). With sed-

imentation of the released substrate, the main 

risk is coverage of fish spawn deposited on the 

seabed. This can result in a lack of oxygen sup-

ply to the eggs and, depending 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 population is expected because 

they either have pelagic eggs and/or their 

spawning grounds are in shallow water outside 

the EEZ. The early life stages may also be 

adapted to turbulence, which regularly occurs in 

the North Sea as a result of natural phenomena 

such as storms or currents.  

The more construction activities take place in 

Site N-7.2, the higher the sedimentation and tur-

bidity plumes. Accordingly, an increased sedi-

ment suspension is to be expected in the imme-

diate vicinity of the 98 foundation structures of 

the first scenario compared with the construction 

of 49 WT of the second scenario (Table 4). In 

Scenario 1, more wind turbines must therefore 

be connected by in-farm cabling so that the sed-

iment turbulence is greater than in Scenario 2, 

especially when the submarine cables are 

flushed in. As a result, a possible adverse effect 

on fish fauna is more likely in Scenario 1 than in 

Scenario 2. Sediment turbulence is limited in 

time and space so that adverse effects are only 

temporary. In addition, fish are adapted to sedi-

ment turbulence in the North Sea in various 

ways. Fish fauna are not expected to be consid-

erably adversely affected by construction activi-

ties for either Scenario 1 or Scenario 2.  

4.5.1.2 Installation-related 

 Area use 

 Introduction of hard substrate  

 Expected restriction of fishing 
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Area use  

After the foundations of the wind turbines are 

completed, part of the site will no longer be avail-

able for the demersal fish community. There is a 

habitat loss for benthic fish species and their 

food base – the macrozoobenthos – because of 

the local overdevelopment. 

With a total area (foundations including scour 

protection of all wind turbines and one platform) 

of 194,337 m² in Scenario 1, the habitat loss is 

lower than the area loss of 218,445 m² in Sce-

nario 2 (Table 4). For the demersal fish fauna 

and their food base, the benthos, the implemen-

tation of the first model wind farm scenario would 

preserve a larger area of their habitat. 

Introduction of hard substrate 

The construction of wind farms alters the habitat 

structure of site N-7.2 by introducing hard sub-

strate (foundations, scour protection). An attrac-

tion effect of artificial reefs on fish has been ob-

served in most cases (METHRATTA & DARDICK 

2019). GLAROU et al. (2020) reviewed 89 scien-

tific studies on artificial reefs; of these, 94% 

demonstrated positive or no effects of artificial 

reefs on fish fauna abundance and biodiversity. 

In 49% of the studies, a local increase in the 

abundance of fish was recorded after the con-

struction of artificial reefs. Reasons for increased 

fish abundance on artificial reefs could be the lo-

cally more extensive food availability and protec-

tion from currents and predators (GLAROU et al. 

2020).  

The attractiveness of artificial substrates for fish 

depends on the size of the hard substrate intro-

duced (OGAWA et al. 1977). The radius of action 

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 in-

creased fish densities within 16 m of an oil rig in 

the Gulf of Mexico. Because of the distance be-

tween the individual installations, when this is 

transferred to the foundations of the wind tur-

bines, it can be assumed that each individual 

foundation, regardless of the type of foundation, 

acts as a separate, relatively unstructured sub-

strate and that the impact does not cover the en-

tire 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 considerably higher 

concentrations of pout on wind turbine founda-

tions than over the surrounding soft substrate; 

these feed predominantly on the fouling on the 

foundations. 

OWF could not only provide an aggregation site 

for different fish species but also increase the 

productivity of some species in the area. Recent 

biological investigations have shown that cod re-

produce in the wind farms of the “Nördlich Hel-

goland” cluster (GIMPEL et al. in prep.). This evi-

dence serves as a guide to the impact of OFW 

on productivity and would need to be investi-

gated further.   

As a result of a potentially increased species di-

versity, biomass, and productivity of the fish 

community in the OWF, the dominance relation-

ships within the fish community could lead to in-

creased feeding pressure on one or more prey 

fish species as a result of the increase in large 

predatory fish. 

In terms of the model wind farm scenarios, the 

presence and abundance of fish species could 

increase in Scenario 1 because of the higher 

number of installations, thereby potentially in-

creasing biodiversity on Site N-7.2 more than in 

Scenario 2. As a result of colonisation by benthic 

invertebrates, more fish individuals could aggre-

gate in the vicinity of the 98 WT than at the 49 

WT. As mentioned above, follow-up effects 

would then be an improved food base and higher 

biodiversity as well as an increased feeding 

pressure or a change in dominance relation-

ships.  
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Expected restriction of fishing 

The restriction of fishing on Site N-7.2 (see 3.3), 

which is to be expected based on the legal 

framework and past practice, could have a fur-

ther positive effect on the fish fauna. Associated 

negative fishing effects such as disturbance of 

the seabed as well as catch and by-catch of 

many species, would be eliminated or would not 

occur to the same extent. Because of the lack of 

or reduced fishing pressure, the age structure of 

the fish fauna within the development area could 

develop again towards a more natural distribu-

tion so that the number of older individuals in-

creases. In particular, resident fish species 

would benefit from the restricted use. To date, 

the effects on fish fauna that could result from 

the restriction or elimination of fishing in the area 

of offshore wind farms have not been quantita-

tively investigated. There is therefore currently a 

need for research to transfer such impacts to the 

population level of fish. 

Regardless of the design of the future wind farm, 

fishing would be expected to be prohibited or 

substantially restricted throughout Site N-7.2 

such that fishing disturbance would be elimi-

nated or reduced. 

4.5.2 In-farm cabling 

4.5.2.1 Construction-related 

 Noise emissions 

 Sedimentation and turbidity plumes 

During the construction phase of submarine ca-

ble systems, fish fauna can be temporarily 

scared away by noise and vibrations caused 

both by the use of ships and cranes as well as 

by the installation of the cable systems. Further-

more, construction-related turbidity plumes can 

occur near the seabed, and local sediment redis-

tribution can take place; this can harm fish 

spawn and larvae in particular. The ecological 

impacts of turbidity plumes on fish are described 

in detail in Chapter 4.5.1.1. The impacts on fish 

in areas with sediment redistribution are short-

term and geographically limited.  

The more construction activities take place in 

Site N-7.2, the higher the noise emissions and 

sedimentation. In Scenario 1, more WT must be 

connected by in-farm cabling so that the sedi-

ment turbulence is greater than in Scenario 2, 

especially when the submarine cables are 

flushed in.  As a result, a possible adverse effect 

on fish fauna is more likely in Scenario 1 than in 

Scenario 2. Sediment turbulence is limited in 

time and space so that adverse effects are only 

temporary. In addition, fish are adapted to sedi-

ment turbulence in the North Sea in various 

ways. Fish fauna are not expected to be consid-

erably adversely affected by construction activi-

ties for either Scenario 1 or Scenario 2.  

4.5.2.2 Installation-related 

 Habitat change as a result of cable 

crossings 

A local change in the fish community is to be ex-

pected as a result of the stone packing in the 

area of the planned line crossings. A change in 

the fish population can lead to a change in dom-

inance ratios and the food web. However, be-

cause of the small-scale nature of the cable 

crossing structures, these effects are to be con-

sidered minor. 

4.5.2.3 Operational reasons 

 Warming of the sediment 

 Electric/electromagnetic fields 

 

Warming of the sediment  

For sediment warming in the immediate vicinity 

of the cables, the determination of suitability con-

tains a requirement (Section 5) with which refer-

ence is made to the planning principle of the 

SDP. Experience shows that it will not exceed 

the precautionary value of 2 K at 20 cm sediment 

depth. Therefore, no significant impacts on fish 

fauna are expected. 
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Electric/electromagnetic fields  

When operating submarine cables, the genera-

tion of magnetic fields cannot be ruled out. Direct 

electric fields do not occur in a significantly 

measurable way in either the direct current or the 

three-phase submarine cable systems. Magnetic 

fields of the individual cable systems largely can-

cel each other out in the planned bipolar (forward 

and return conductors) or three-wire cable con-

figurations. Modelling for DC submarine cable 

systems resulted in values of 11 to max. 15 μT 

at the seabed surface (PGU 2012a, PGU 

2012b). In comparison, the Earth’s natural mag-

netic field is 30 to 60 μT depending on location. 

Because of the lower load current and the three-

wire technology, a weaker magnetic field can be 

assumed for three-phase cable systems than for 

DC cable systems. Values of less than 10 μT are 

to be expected for three-phase cable systems. 

The strongest magnetic fields occur directly 

above the cable system. The strength of the 

fields decreases relatively quickly with increas-

ing distance from the cable system. Orientation 

to the Earth’s magnetic field has been docu-

mented for a number of fish species, especially 

migratory species such as salmon and river eel. 

These species can perceive electric fields; in 

some cases, this can lead to behavioural 

changes (MARHOLD & KULLINK 2000). According 

to KULLINK & MARHOLD (1999), a possible ad-

verse effect on the orientation behaviour of adult 

specimens of species that use electric or mag-

netic fields for orientation (e.g. eels, sharks, and 

salmon) is at most short-term as proven by ex-

periments on Baltic Sea eels. Fish draw on dif-

ferent environmental parameters, which, in inter-

action, are responsible for orientation perfor-

mance.  

4.6 Marine mammals 

According to the current state of knowledge, it 

can be assumed that the German EEZ is used 

by harbour porpoises for traversing and inhabi-

tation and as a foraging- and area-specific 

breeding area. Based on the findings available, 

in particular from the current investigations for 

offshore wind farms and the monitoring of 

Natura2000 areas, a medium importance of Site 

N-7.2 for harbour porpoises can be derived. Site 

N-7.2 is of no particular importance for harbour 

seals and grey seals.   
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4.6.1 Wind turbines and accommodation 

platform 

4.6.1.1 Construction-related  

Threats may be caused to harbour porpoises, 

grey seals, and harbour seals by noise emis-

sions during the construction of offshore wind 

turbines and the accommodation platform if no 

preventative and mitigation measures are taken. 

Depending on the foundation method, impulse 

noise or continuous noise can be introduced. 

The introduction of impulse noise, which is gen-

erated when piles are being driven with hydraulic 

hammers, for example, has been thoroughly in-

vestigated. The current state of knowledge about 

impulse noise makes a major contribution to the 

development of technical noise mitigation sys-

tems. In contrast, the current state of knowledge 

on the input of continuous noise as a result of the 

installation of foundation piles using alternative 

methods is quite limited. 

The Federal Environment Agency (UBA) recom-

mends compliance with noise protection values 

during the construction of foundations for off-

shore wind turbines. The sound event level 

(SEL) outside 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 

possible. The UBA recommendation does not in-

clude any further substantiation of the SEL noise 

protection value (http://www.umwelt-

daten.de/publikationen/fpdf-l/4118.pdf, as of: 

May 2011). 

The noise protection value recommended by the 

UBA has already been developed through pre-

liminary work by various projects (UNIVERSITY OF 

HANOVER, ITAP, FTZ 2003). For precautionary 

reasons,”safety margins” have been taken into 

consideration (e.g. for the inter-individual distri-

bution of hearing sensitivity that has been docu-

mented to date) and particularly because of the 

problem of repeated exposure to loud sound im-

pulses 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 sin-

gle pile-driving operation. It currently remains 

unclear what kind of deduction should be applied 

to the aforementioned limit value should be ap-

plied to a series of individual events. A deduction 

of 3 dB to 5 dB for each tenfold increase in the 

number of pile-driving impulses is being dis-

cussed among experts. Because of the uncer-

tainties shown here in the assessment of the ef-

fect duration, the limit value used in the approval 

practice is less than the limit value proposed by 

SOUTHALL et al (2007). 

As part of the development of a measurement 

specification for recording and assessing under-

water noise from offshore wind farms, the BSH 

has substantiated the specifications from the 

UBA recommendation (UBA 2011) and the find-

ings of the research projects with regard to noise 

protection values and standardised them as 

much as possible. In the measurement regula-

tions for underwater noise measurements of the 

BSH, the SEL5 value is defined as the assess-

ment level (i.e. 95% of the measured individual 

sound event levels must be below the statisti-

cally determined SEL5 value) (BSH 2011). The 

extensive measurements within the framework 

of the efficiency control show that SEL5 is up to 

3 dB higher than SEL50. 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 principle 

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. 
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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 

(TTS) was detected for the first time in a captive 

animal at 4 kHz. It was also shown that the hear-

ing 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). However, in addi-

tion to the absolute volume, the duration of the 

signal also determines the impacts on the expo-

sure limit. The exposure limit decreases as the 

duration of the signal increases (i.e. damage to 

the hearing of the animals can occur in the event 

of prolonged exposure), even at lower volumes. 

Based on these latest findings, it is clear that har-

bour porpoises suffer a hearing threshold shift 

above 200 decibels (dB) at the latest, which may 

also lead to damage to vital sensory organs. 

The scientific findings that have led to the rec-

ommendation or designation of noise protection 

values are mainly based on observations of 

other cetacean species (SOUTHALL et al. 2007) 

or on experiments on harbour porpoises in cap-

tivity using air guns or air pulsers (LUCKE et al. 

2009). 

Without the use of noise mitigating measures, 

considerable adverse effects on marine mam-

mals during the pile driving of the foundations 

cannot be ruled out. The pile driving of the wind 

turbines and the accommodation platform will 

therefore be permitted only in the specific ap-

proval procedure with the use of effective noise 

mitigation measures. Principles will be included 

for this purpose. These principles state that the 

pile driving work when installing the foundations 

of offshore wind energy plants and platforms 

may only be carried out if strict noise mitigation 

measures are complied with. In the specific ap-

proval procedure, extensive noise mitigation 

measures and monitoring measures will be ar-

ranged in order to ensure that the applicable 

noise protection values (sound 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 introduction point) are com-

plied with. Suitable measures must be taken to 

ensure that no marine mammals are present in 

the vicinity of the pile-driving site. 

Current technical developments in reducing un-

derwater noise show that the use of suitable sys-

tems can considerably reduce or even com-

pletely prevent the impacts of sound input on 

marine mammals (Bellmann, 2020). 

Taking the current state of knowledge into con-

sideration, the approval procedure will contain 

conditions as part of the specification of the 

types of foundation to be constructed with the 

objective of avoiding impacts on harbour por-

poises caused by sound input to as great an ex-

tent as possible. The extent of the necessary 

conditions will result from the assessment of the 

structural design in a location and project-spe-

cific way at the approval level based on the spe-

cies 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. In accordance with the noise abatement 

concept, pile driving work must be temporally co-

ordinated 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 impacts caused by impact noise. 

The approval notices of the BSH contain two ar-

rangements to protect the marine environment 

from noise pollution caused by pile driving: 

a) Reduction of sound input at the source: 

Mandatory use of low-noise working meth-
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ods according to the state of the art when in-

stalling foundation piles and mandatory re-

striction of noise emissions during pile driv-

ing. The primary purpose of the order is to 

protect marine species from impulsive noise 

inputs by avoiding killing and injury. 

b) Avoidance of considerable cumulative im-

pacts: The propagation of noise emissions 

must not exceed defined areas of the Ger-

man EEZ and nature conservation areas. 

This ensures that sufficient high-quality hab-

itats are available for the animals to escape 

at all times. The arrangement primarily 

serves to protect marine habitats by pre-

venting and minimising disturbances caused 

by impulsive sound input. 

The order under a) specifies the mandatory 

noise protection values to be complied with, the 

maximum duration of the impulsive sound input, 

and the use of technical noise mitigation systems 

and deterrent measures as well as the extent to 

which the protective measures are to be moni-

tored. 

Under order b), provisions are made, inter alia, 

for the avoidance and mitigation of considerable 

cumulative impacts or disturbance to the harbour 

porpoise population that may be caused by im-

pulsive noise inputs. The provisions are derived 

from the BMU concept for the protection of har-

bour porpoises in the German EEZ of the North 

Sea (BMU, 2013). 

 It shall be ensured with the necessary cer-

tainty that at any time no more than 10% of 

the area of the German EEZ of the North 

Sea and no more than 10% of a neighbour-

ing nature conservation area is affected by 

noise-inducing pile driving activities. 

 During the sensitive period of the harbour 

porpoise from 1 May to 31 August, it shall 

be ensured with the necessary certainty that 

no more than 1% of sub-area I of the nature 

conservation area “Sylter Außenriff – 

Östliche Deutsche Bucht” with its special 

function as a breeding area is affected by 

sound-intensive pile driving work for the 

foundation of the piles from disturbance-trig-

gering sound inputs. 

In order to ensure that marine habitats are pro-

tected, in accordance with the noise abatement 

concept of the BSU (2013), depending on the lo-

cation of a project in the German EEZ or its prox-

imity 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 ap-

proval, taking into consideration the location- 

and project-specific characteristics. 

In general, the considerations mentioned for har-

bour porpoises regarding noise exposure from 

construction and operation activities of wind tur-

bines and platforms also apply to all other marine 

mammals occurring in the indirect vicinity of the 

structures. 

Especially during pile driving, direct disturbance 

of marine mammals at the individual level can be 

expected locally around the pile driving site and 

for a limited time, whereby – as explained above 

– the duration of the work also has impacts on 

the exposure limit. In order to prevent a resulting 

threat to the marine environment, the specific ap-

proval procedure must include an order to mini-

mise the effective pile driving time (including the 

entanglement). The effective pile driving time to 

be observed in each case (including deterrence) 

will be specified later in the approval procedure 

on a location- and installation-specific basis. As 

part of the enforcement procedure, the coordina-

tion of noise-intensive works with other construc-

tion projects is also reserved in order to prevent 

or reduce cumulative effects. 

Based on the function-dependent importance of 

the areas for harbour porpoises and taking the 

noise abatement concept of the BMU (2013) into 

consideration for avoiding disturbances and cu-

mulative effects, the provisions made in the site 

development plan (SDP, 2019), the specifica-

tions within the scope of the suitability assess-

ment and the conditions imposed within the 

scope of planning approval for reducing sound 

input, the potential impacts of noise-intensive 

construction work on harbour porpoises are not 
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considered to be considerable. By protecting 

open space in nature conservation areas, desig-

nating the reservation area and implementing 

the specifications of the noise abatement con-

cept of the BMUB, the adverse effects on im-

portant feeding and breeding grounds for har-

bour porpoises is ruled out. 

4.6.1.2 Operational reasons 

According to current state of knowledge,opera-

tional noise from the wind turbines and the ac-

commodation platform has no impacts on highly 

mobile animals such as marine mammals. The 

investigations carried out as part of the opera-

tional monitoring for offshore wind farms have so 

far given no indications of avoidance by wind 

farm-related shipping traffic. So far, avoidance 

has been observed only during the installation of 

the foundations; this may be related to the large 

number and varying operating conditions of ve-

hicles on the site. 

The standardised measurements of the continu-

ous noise input from the operation of the wind 

farms, 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, with increasing 

distance from the installation, the noise from the 

installation is not considerably different from the 

ambient sound. At a distance of only 1 km from 

the wind farm, higher sound levels are always 

measured than in the centre of the wind farm. 

The investigations have clearly shown that the 

underwater noise emitted by the installations 

cannot be clearly identified from other sound 

sources (e.g. waves or ship noise) even at short 

distances. The wind farm-related shipping traffic 

was also hardly differentiated from 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 measurements showed that not only the off-

shore wind turbines emit sound into the water but 

also that various natural sound sources such as 

wind and waves (permanent background sound) 

can be detected in the water over a broad band 

and contribute to the broadband permanent 

background noise. 

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 assessment of continuous 

sound measurements there is no minimum re-

quirement in this respect due to a lack of experi-

ence and data. Within the airborne sound range, 

a level difference of at least 6 dB is required be-

tween plant and background noise in order to 

achieve an unambiguous assessment of instal-

lation noise and operating noise. If this level dif-

ference is not achieved, a technically unambigu-

ous assessment of the installation noise is not 

possible, or the installation noise is not clearly 

distinguishable from the background noise level. 

The results from the measurements of underwa-

ter noise that are available show that a 6 dB cri-

terion such as this based on airborne sound can 

be fulfilled only 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 installations 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 as well as from natural 

sources. Reactions of animals in the immediate 

vicinity of a source such as a moving ship are to 

be expected and can occasionally be observed 

(WISNIEWSKA et al. 2018). Such reactions are 
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even essential for survival in order to avoid colli-

sions, among other things. In contrast, reactions 

that were not observed in the immediate vicinity 

of noise sources can no longer be assigned to a 

specific source. 

Most behavioural changes are the result of a 

wide range of actions. Noise can certainly be a 

possible cause of behavioural changes. How-

ever, behavioural changes are primarily con-

trolled 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, behavioural changes 

always occur in a situational way and in a differ-

ent form. 

The literature contains references to possible 

behavioural changes caused by ship noise, but 

the results are not well-founded enough to draw 

conclusions about the significance of behav-

ioural changes or even for developing and imple-

menting suitable mitigation measures. 

Scientific reviews of the existing literature on 

possible impacts of ship noise on cetaceans and 

fish clearly indicate the lack of comparability, 

transferability, and reproducibility of results 

(POPPER & HAWKINS, 2019, ERBE et al., 2019). 

The now long-standing investigations according 

to StUK within the framework of operational 

monitoring of offshore wind farms in the German 

EEZ of the North Sea have so far not provided 

any evidence indicating avoidance or behav-

ioural change of harbour porpoises in the wind 

farms, their surroundings, and along shipping 

routes (BioConsultSH, 2019, IfAÖ et al., 2018 

and 2019, IBL et al., 2018). In the southern part 

of the German EEZ of the North Sea, of all 

places, with the two traffic separation areas and 

now with nine offshore wind farms in operation, 

the occurrence of harbour porpoise has in-

creased since 2012 (NACHTSHEIM et al., 2021, 

GILLES et al., 2019). 

Previous evaluations of service traffic from some 

wind farms show that there are, on average, 

three trips per day for the purpose of supplying, 

maintaining, or repairing installations. Thus, the 

average number of wind farm-related shipping 

movements is within the range of normal ship-

ping traffic in and around the sites of the offshore 

wind farms that it was before the wind farms 

were constructed. As a result of the bypassing of 

the wind farm areas from commercial shipping 

and the expected exclusion or considerable re-

striction of the use of fishing vessels (cf 3.3), 

wind farms are to be described as rather traf-

fic.calm zones. 

 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 the immediate vicinity of 

platforms have also shown an increase in har-

bour porpoise activity associated with foraging 

during the night (TODD et al., 2009). It can thus 

be assumed that the possibly increased food 

supply in the vicinity of the wind turbines and the 

accommodation platform is likely to be attractive 

to marine mammals. 

As a result of the SEA, according to the current 

state of knowledge, no major impacts on the pro-

tected asset marine mammals are to be ex-

pected from the construction and operation of 

wind turbines and the accommodation platform 

within Site N-7.2. 

4.6.2 In-farm cabling 

4.6.2.1 Construction-related  

During the installation phase, which is limited in 

time and space, short-term deterrent effects may 

occur as a result of construction-related shipping 

traffic. However, these effects do not go beyond 

the disturbances generally associated with slow 

ship movements. Possible changes in sediment 

structure and associated temporary benthic 

changes do not have major impacts on marine 

mammals because they search for their prey in 

widely extended areas in the water column. 
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4.6.2.2 Operational reasons 

Operational sediment warming has no direct im-

pacts on highly mobile animals such as marine 

mammals. The influence of electromagnetic 

fields from submarine cables on the migration 

behaviour of marine mammals is largely un-

known (GILL et al. 2005). However, because the 

magnetic fields that occur are significantly below 

the Earth’s natural magnetic field, no major im-

pacts on marine mammals are to be expected. 

As a result of the SEA, it can be said that, ac-

cording to the current state of knowledge, no ma-

jor impacts on the protected asset marine mam-

mals are to be expected as a result of the laying 

and operation of the in-farm cabling. 

As a result of the SEA, it can be said that, ac-

cording to the current state of knowledge, no ma-

jor impacts on the protected asset marine mam-

mals are to be expected as a result of the laying 

and operation of current-carrying cables. 

4.7 Seabirds and resting birds 

4.7.1 Wind turbines 

If Site N-7.2 is determined to be suitable and an 

offshore wind farm project is realised on this site, 

the following general impacts may occur: 

4.7.1.1 Construction-related 

During the construction of offshore wind tur-

bines, impacts on seabirds and resting birds can 

be expected; however, the nature and extent of 

these impacts are limited in time and space.  

Species sensitive to disturbance may react to the 

construction site or construction traffic with 

avoidance behaviour. Turbidity plumes may oc-

cur as a result of the installation process. Attrac-

tion effects resulting from the lighting of the con-

struction site and the construction site vehicles 

can also not be ruled out.  

The potential impacts during the construction 

phase of an OWF on Site N-7.2 are to be as-

sessed as spatially and temporally local. Tempo-

rary construction-related shipping traffic will be 

integrated into regular shipping activity north of 

the Traffic Separation Areas and will thus not ex-

ceed the level of impact on seabirds from regular 

shipping. Turbidity plumes will also occur only lo-

cally and only for a limited time. With regard to 

possible attraction effects caused by lighting, a 

requirement to minimise emissions is included in 

the determination of suitability (Section 6) in or-

der to reduce light emissions to a necessary min-

imum, among other things, and thus also possi-

ble attraction effects. In conclusion, because of 

the generally high mobility of birds and if the 

measures to avoid and mitigate intensive dis-

turbance by coordinating construction activity 

are specified, major impacts on all seabird and 

resting bird species during the construction 

phase can be excluded with the necessary cer-

tainty. 

4.7.1.2 Operational and installation-re-

lated  

Erected wind turbines can be an obstacle in the 

airspace and cause collisions with the vertical 

structures for seabirds and resting birds 

(GARTHE 2000). It is difficult to estimate the ex-

tent of such incidents so far because it is as-

sumed that a large proportion of the collided 

birds do not touch down on a solid structure 

(HÜPPOP et al. 2006). The risk of collision of a 

species is determined by factors such as ma-

noeuvrability, flight altitude, and proportion of 

time spent flying (GARTHE & HÜPPOP 2004). The 

risk of collision for seabirds and resting birds 

must therefore be assessed differently depend-

ing on the species.  

Species sensitive to disturbance can be ex-

pected to avoid the wind farm areas to a species-

specific extent during the operating phase of the 

wind farms. As a result of the restriction of fishing 

on Site N-7.2 (see Chapter 3.3Fehler! Verweis-

quelle konnte nicht gefunden werden.), which 

is to be expected based on the legal framework 

and past practice, it cannot be ruled out that fish 
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populations will recover during the operating 

phase. In addition to the introduction of hard sub-

strate, this could increase the species range of 

fish present and thus provide an attractive food 

supply for foraging seabirds. 

For the estimation of a possible risk of collision 

for seabirds and resting birds with offshore wind 

turbines, the corresponding height parameters of 

the installations are an important key figure. 

Therefore, in the suitability assessment, analo-

gous to Site development plan 2020, two scenar-

ios are checked according to the current tech-

nical developments with regard to the dimen-

sions of future wind turbines, which take into 

consideration possible relevant turbine parame-

ters (cf Chapter 1.5.5.4). In accordance with 

Scenario 1, wind turbines with a hub height of 

125 m and a rotor diameter of 200 m would be 

used; the turbines would thus reach a total height 

of 225 m. According to Scenario 2, these would 

be wind turbines with a hub height of 200 m, a 

rotor diameter of 300 m, and a total height of 350 

m. This means that the lower rotor-free area from 

the water surface to the lower rotor blade tip 

would be 25 m in Scenario 1 and 50 m in Sce-

nario 2. 

As part of StUKplus, the “TESTBIRD” project 

used rangefinders to determine the flight altitude 

distribution of seven species of seabird and rest-

ing bird species. The herring gull, lesser black-

backed gull, and greater black-backed gull spe-

cies flew at altitudes of 30–150 m in most the 

flights recorded. Species such as kittiwake, com-

mon gull, little gull, and gannet, on the other 

hand, were observed mainly at lower altitudes up 

to 30 m (MENDEL et al. 2015). A study at the 

Thanet Offshore Wind Farm in England also in-

vestigated the flight height distribution of gan-

nets, kittiwakes, and the great black-backed gull 

species herring gull, greater black-backed gull, 

and lesser black-backed gull using the range-

finder (SKOV et al. 2018). The flight altitude 

measurements of the great black-backed gulls 

and the gannet showed comparable altitudes as 

determined by MENDEL et al. (2015). Black-leg-

ged kittiwakes, on the other hand, were mostly 

observed at an altitude of about 33 m. 

In general, great and lesser black-backed gulls 

have a high manoeuvrability and can react to 

wind turbines with appropriate evasive manoeu-

vres (GARTHE & HÜPPOP 2004). This was also 

shown in the study by SKOV et al. (2018), which 

investigated not only the flight altitude but also 

the immediate, small-scale, and large-scale eva-

sive behaviour of the species considered. Fur-

thermore, the investigations using radar and 

thermal imaging cameras revealed low nocturnal 

activity. The risk of collision at night as a result 

of attraction effects caused by the illumination of 

the wind turbines can therefore also be assessed 

as low.  

The risk of collision is estimated to be quite low 

for disturbance-sensitive species such as red-

throated and black-throated divers because they 

do not fly directly into or near the wind farms be-

cause of their avoidance behaviour. 

The terns, which are listed in Annex I of the V-

RL, are also not threatened by collisions with the 

installations because they prefer low flight alti-

tudes and are extremely agile flyers (GARTHE & 

HÜPPOP 2004). 

Overall, an increased risk of collision for seabird 

and resting bird species is not to be assumed 

with the realisation of the wind turbines specified 

in Scenarios 1 and 2 on Site N-7.2. According to 

the current state of knowledge, this also applies 

to species whose flight altitudes are within the 

range of the rotating rotor blades but whose flight 

behaviour enables them to avoid the turbines at 

an early stage.  

Species sensitive to disturbance can be ex-

pected to avoid the wind farm areas to a species-

specific extent during the operating phase of the 

wind farms.  

Red-throated divers and black-throated divers 

show pronounced avoidance behaviour towards 

offshore wind farms. A recent study by the FTZ 
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on behalf of the BSH and the BfN, which took 

into consideration data from wind farm monitor-

ing in the EEZ as well as research data and data 

from Natura2000 monitoring, found a statistically 

significant decrease in diver abundance over all 

built-up areas in the EEZ up to 10 km starting 

from the periphery of a wind farm (GARTHE et al. 

2018). This was also the conclusion of a study 

commissioned by the BWO, which used a modi-

fied data source and different statistical analysis 

methods compared with the FTZ study (BIOCON-

SULT SH et al. 2020b). Both studies do not show 

total avoidance but rather partial avoidance with 

increasing diver densities up to 10 km from a 

wind farm.  

In order to quantify the habitat loss, early deci-

sions concerning individual planning approval 

were based on a shooing distance of 2 km (de-

fined 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 

study by GARTHE et al. (2018) shows more than 

a doubling of the shooing distance to an average 

of 5.5 km. This shooing distance, which is also 

known as calculated total habitat loss, is based 

on the purely statistical assumption that there 

are no divers within 5.5 km of an offshore wind 

farm. The study commissioned by the BWO 

showed a calculated total habitat loss (‘theoreti-

cal habitat loss’) of 5 km for wind farm projects in 

the entire investigation 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 regional differences. For wind farm 

projects in the northern sub-area, which includes 

the main concentration area, the overriding 

value of 5 km was confirmed (BIOCONSULT SH et 

al. 2020). 

No clear findings on the avoidance behaviour of 

divers towards operating wind farms are availa-

ble from the neighbouring area N-8, which is be-

ing investigated as part of the “Östlich Austern-

grund” cluster studies. The experts attribute this 

to the low numbers of diver sightings in this area 

of the EEZ, which is not part of the feeding and 

preferred habitat of divers because of the area 

and surrounding characteristics (IBL UMWELT-

PLANUNG et al. 2018a). Also for the investigations 

accompanying the construction of the OWF pro-

jects in the “Östlich Austerngrund” cluster, it has 

so far not been possible to statistically prove 

avoidance effects. However, the experts do not 

completely exclude avoidance effects of the 

cluster on divers but assume that these are not 

detectable because of the naturally low diver oc-

currence and the small scale of the investigation 

areas (IBL UMWELTPLANUNG et al. 2019a, IBL 

UMWELTPLANUNG et al. 2020a). It can be as-

sumed that further investigations will provide a 

clearer picture of the avoidance behaviour of di-

vers in this area of the EEZ. Detailed information 

on the avoidance behaviour of divers, especially 

in the area of the main concentration area west 

of Sylt, can be found in the corresponding chap-

ters of the Environmental Report on Site Devel-

opment Plan 2020 for the German North Sea 

(BSH 2020a). 

For Site N-7.2, the findings from the “Östlich 

Austerngrund” cluster studies specifically mean 

that it cannot be ruled out that an OWF on Site 

N-7.2 will have avoidance effects on divers. 

However, because of the low abundance of di-

vers in this area of the EEZ in general and in the 

vicinity of Site N-7.2 in particular, it can be as-

sumed that potential impacts will not be major. In 

addition, Site N-7.2 is located more than 50 km 

from the main concentration area of divers, the 

most important resting area in the EEZ of the 

North Sea. Given the low seasonal and spatial 

occurrence of divers in the vicinity of Site N-7.2, 

major impacts can be excluded with the neces-

sary certainty. A consideration of cumulative ef-

fects is given in Chapter 4.12.4. 
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For other species such as gannets, little gulls, 

terns, guillemots, and razorbills, there are find-

ings from some areas of the EEZ on small-scale 

avoidance behaviour towards wind farms.  

For gannets, significant avoidance effects be-

tween 2 km (ship surveys) and 3.4 km (aerial 

transect surveys) were found from the investiga-

tions on the “Östlich Austerngrund” cluster from 

the operational monitoring for the OWF “Global 

Tech I” (IBL UMWELTPLANUNG et al. 2018a). In 

the subsequent investigations of the construc-

tion phase of the OWFs “Hohe See” and “Alba-

tros”, no clear avoidance effects were identified. 

This was partly due to the high mobility of the 

animals and the presence of hunting gannet 

groups as was also observed in the investiga-

tions of Site N-7.2(IBL UMWELTPLANUNG et al. 

2019a, IBL UMWELTPLANUNG et al. 2020a). 

For little gulls, considerably lower densities were 

found up to 3 km from the OWF compared to out-

side this area during operational monitoring for 

the OWF “Global Tech I”. Because the occur-

rence and survey of little gulls is related to the 

coincidence of interval-like migration events, it 

was not possible to determine comparable val-

ues in the further course of the subsequent con-

struction phase monitoring because of small 

sample sizes (IBL UMWELTPLANUNG et al. 2018a, 

IBL UMWELTPLANUNG et al. 2019a, IBL UMWELT-

PLANUNG et al. 2020a). Overall, the occurrence 

of little gulls in this area of the EEZ is highly var-

iable.  

Although there are findings from other areas of 

the EEZ, for example north of Borkum, on signif-

icant avoidance of the wind farm area by terns 

(IFAÖ et al. 2017b, IFAÖ et al. 2018b, IFAÖ et al. 

2019b, IFAÖ et al. 2020b), no statistically signif-

icant avoidance effects were detected in the pre-

vious investigations on the “Östlich Austern-

grund” cluster. This is mainly due to the low num-

bers of individuals recorded. This does not allow 

a reliable statistical detection of significant avoid-

ance effects (IBL UMWELTPLANUNG et al. 2018a, 

IBL UMWELTPLANUNG et al. 2019a, IBL UMWELT-

PLANUNG et al. 2020a).  

For the Common Guillemot, which is widespread 

in the German North Sea, previous findings indi-

cate that reactions to offshore wind farms de-

pend 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 off-

shore wind farm. In the wind farms considered, 

complete avoidance of the OWF area, partial 

avoidance behaviour up to adjacent areas or no 

avoidance behaviour at all was observed (DI-

ERSCHKE et al. 2016). The authors attribute these 

differences to food availability at the respective 

location. MENDEL et al. (2018) add a seasonal 

aspect to the avoidance behaviour of guillemots. 

Using digital aerial transect surveys in the area 

north of Helgoland, the authors found differ-

ences in the avoidance behaviour before and 

during the breeding season. In spring, for exam-

ple, 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) link these differences to the reduced 

range and attachment to the breeding colony on 

Helgoland during the breeding season. In spring, 

however, guillemots are independent of a spe-

cific range and generally show a more westerly 

distribution (MENDEL et al. 2018). In a recent 

study, PESCHKO et al. (2020) confirmed the 

breeding season behaviour found by MENDEL et 

al. (2018) by using transmittered guillemots in 

the same area of investigation.  

From the operational monitoring of the cluster 

“Östlich Austerngrund”, there are indications of 

statistically significant, partial avoidance effects 

up to 6 km. However, these results take into con-

sideration investigations from a complete annual 

cycle and are not broken down by season. There 

are currently no scientific findings on the sea-
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sonal and site-related avoidance behaviour dur-

ing the high occurrence seasons of spring, win-

ter, and autumn. Furthermore, the evaluations 

refer to the species group guillemot/razorbill and 

are therefore also to be assumed for razorbills as 

a precautionary measure (IBL UMWELTPLANUNG 

et al. 2018a). In the EEZ of the North Sea, how-

ever, guillemots regularly occur as the more 

dominant of the two species. For the previous 

construction phase monitoring of the OWFs “Al-

batros” and “Hohe See”, the results from the op-

erational monitoring have so far not been con-

firmed (UMWELTPLANUNG et al. 2019, IBL UM-

WELTPLANUNG et al. 2020).  

In all the above findings on the avoidance effects 

of gannets, little gulls, terns, and auks, it should 

be noted that these are partial avoidances and 

not complete avoidances to the appropriate dis-

tances. Because of their low or highly variable 

occurrence in the vicinity of Site N-7.2, most spe-

cies are not expected to be considerably im-

pacted by avoidance effects. For guillemots and 

razorbills, the vicinity of Site N-7.2 is part of the 

large-scale habitat in the German EEZ of the 

North Sea. According to the current state of 

knowledge, major impacts of a project on Site N-

7.2 can also be ruled out for these species.  

4.7.2 In-farm cabling and accommodation 

platform 

The impacts of platforms and submarine cable 

systems have already been assessed and eval-

uated at the level of the Strategic Environmental 

Assessment for the Site Development Plan 

(BSH 2020a). As a result, the impacts of plat-

forms and submarine cable systems on seabirds 

and resting birds were assessed as not consid-

erable. This assessment is still valid.  

 

4.8 Migratory birds 

The threat to bird migration is a reason for re-

fusal for offshore wind farm projects in accord-

ance with Section 48, paragraph 4, no. 1b Wind-

SeeG. 

4.8.1 Wind turbines 

If Site N-7.2 is determined to be suitable and an 

offshore wind farm project is realised on this site, 

the following general impacts may occur: 

4.8.1.1 Construction-related 

In the first instance, adverse effects during the 

construction phase may be caused by light emis-

sions and visual disturbance. These can cause 

species-specific, differently pronounced deter-

rent and barrier effects on migrating birds. How-

ever, lighting for construction equipment can 

also have the effect of attracting migrating birds 

and increase the risk of collision. 



Description and assessment of the expected major impacts of the implementation of the plan 

on the marine environment 
125 

 

4.8.1.2 Installation- and operation-related 

Possible impacts of an offshore wind farm on 

Site N-7.2 during the operating phase may be 

that it creates a barrier for migrating birds or a 

risk of collision. Flying around or otherwise 

changing the flight behaviour can lead to higher 

energy consumption, which can affect the fitness 

of the birds and subsequently their survival rate 

or breeding success. Collision events can occur 

on the vertical structures (such as rotors and 

support structures of the wind turbines). Poor 

weather conditions – especially at night and in 

strong winds – increase the risk of collision. In 

addition, there are possible glare or attraction ef-

fects caused by the safety lighting of the installa-

tions; this can lead to birds becoming disori-

ented. Furthermore, birds caught in wake cur-

rents and air turbulence at the rotors could be 

influenced in their manoeuvrability. For the 

aforementioned impacts, sensitivities and risks 

are expected to vary by species. For this reason, 

potential hazards are considered on a species-

specific basis when considering the likely con-

siderable impacts at Site N-7.2. A species-spe-

cific assessment is not possible in most cases 

because of methodological limitations in bird mi-

gration recording. 

Detailed information on the general threat poten-

tial of bird migration and the assessment criteria 

can be found in the corresponding chapters of 

the Environmental Report on the Site Develop-

ment Plan for the German North Sea (BSH 

2020a). 

For the estimation of a possible risk of collision 

for seabirds and resting birds with offshore wind 

turbines, the corresponding height parameters of 

the installations are an important key figure. 

Therefore, in the suitability assessment, analo-

gous to Site development plan 2020, two scenar-

ios are checked according to the current tech-

nical developments with regard to the dimen-

sions of future wind turbines, which take into 

consideration possible relevant turbine parame-

ters (cf Chapter 1.5.5.4). In accordance with 

Scenario 1, wind turbines with a hub height of 

125 m and a rotor diameter of 200 m would be 

used; the turbines would thus reach a total height 

of 225 m. According to Scenario 2, these would 

be wind turbines with a hub height of 200 m, a 

rotor diameter of 300 m, and a total height of 350 

m. This means that the lower rotor-free area from 

the water surface to the lower rotor blade tip 

would be 25 m in Scenario 1 and 50 m in Sce-

nario 2. The larger dimensions also increase the 

area covered by the rotor. However, this influ-

ence is reduced by the decrease in the number 

of installations. However, the taller installations 

may increase the risk of collision. 

The assessment of the conflict potential for bird 

migration is differentiated according to species 

groups because of the different mode of life, nav-

igational ability, and migration behaviour (diur-

nal/nocturnal migrators). Rarity, endangerment 

status, and reproductive strategy should also be 

included in the sensitivity assessment to be car-

ried out. In the following consideration of individ-

ual species or groups of species, only those that 

have been recorded in considerable numbers of 

individuals in the vicinity of Site N-7.2 are taken 

into consideration. 

Seagulls 

In the vicinity of Site N-7.2, gulls dominated the 

migratory activity during the light phase in the 

previous survey years (see Chapter 2.9.3.1). 

The populations of the most common gull spe-

cies are generally large. Over all recorded migra-

tion periods, the lesser black-backed gull was 

the most common gull species (BIOCONSULT SH 

et al. 2020b). The size of the biogeographical 

population of the dominant subspecies Larus 

fuscus intermedius in Germany is currently esti-

mated at 325,000–440,000 individuals (WET-

LANDS INTERNATIONAL 2020). Among the gulls, 

the herring gull is the only species with an as-

signment to SPEC category 2 (Species concen-

trated in Europe with negative population trends 

and unfavourable protection status). In the Ger-
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man North Sea, both the subspecies Larus ar-

gentatus argentatus and Larus argentatus ar-

genteus occur. The size of the two populations 

are estimated to comprise 1,300,000–3,100,000 

individuals and 990,000–1,050,000 individuals, 

respectively (WETLANDS INTERNATIONAL 2020). 

Within the framework of research projects, flight 

altitude measurements using rangefinders for 

the species herring gull, lesser black-backed 

gull, and greater black-backed gull showed 

flights at altitudes of 30–150 m in most cases. 

Species such as kittiwakes and common Gulls, 

on the other hand, were observed mainly at alti-

tudes up to 30 m (MENDEL et al. 2015, SKOV et 

al. 2018). 

In general, great and lesser black-backed gulls 

have a high manoeuvrability and can react to 

wind turbines with appropriate evasive manoeu-

vres (GARTHE & HÜPPOP 2004). This was also 

shown in the study by SKOV et al. (2018), which 

investigated not only the flight altitude but also 

the immediate, small-scale, and large-scale eva-

sive behaviour of the species considered. In ad-

verse weather conditions, gulls can also land on 

the water and wait for better migration condi-

tions. Overall, major impacts on gulls as a result 

of construction on Site N-7.2 can be ruled out 

with the necessary certainty – also against the 

background of the installation scenarios to be 

considered here. 

In accordance with Article 4, paragraph 1 of the 

Birds Directive, special protective measures (in 

particular the designation of protected areas) 

must be applied to the habitats of the species 

listed in Annex 1 of the Directive. 

In addition, in accordance with Article 4, para-

graph 2 of the Directive member states are re-

quired to take the appropriate measures for the 

breeding, moulting, wintering, and resting areas 

of regularly occurring migratory species not 

listed in Annex 1. However, there is no generally 

applicable and binding list for these migratory 

bird species to be protected. However, indica-

tions of conservation status are provided by the 

classification of the species in the European 

SPEC categories (Species of European Conser-

vation Concern), the pan-European endanger-

ment categories (EUR-Gef.), the EU25 endan-

germent categories (EU25-Gef.), and the status 

of the species according to the Action Plan of the 

“African-Eurasian Migratory Waterbird Agree-

ment” (AEWA).  

In the following, the impacts on species in need 

of special protection according to Annex I and 

other species in need of protection according to 

Article 4, paragraph 2 Bird Directive are consid-

ered and assessed in a differentiated manner. 

With regard to the impacts on the species of An-

nex I of the Birds Directive, the following applies: 

Tern species group  

Terns were among the more common species 

groups in the investigations of Site N-7.2. Com-

mon terns (Sterna hirundo) and Arctic terns 

(Sterna paradisaea) were observed more fre-

quently than Sandwich terns (Thalassesus sand-

vicensis); however, it was not possible to clearly 

distinguish them from each other in most cases.  

The size of the biogeographical populations of 

Arctic tern and common terns are estimated at 

1,000,000 and 800,000–1,700,000 individuals, 

respectively. The population size of the relevant 

biogeographical population of Sandwich tern is 

currently estimated at 166,000–171,000 individ-

uals (WETLANDS INTERNATIONAL 2020).  

Visual observations during the preliminary inves-

tigation for Site N-7.2 revealed 41 Sandwich 

terns in year of investigation 2018/2019 and 11 

individuals in the 2019/2020. This corresponds 

to a maximum of 0.02% of the biogeographical 

population. In the first year of investigation, 474 

common terns and 166 Arctic terns were also ob-

served. In the 2nd year of investigation, there 

were 133 common terns and 212 Arctic terns. 

This corresponds to approx 0.06% of the bioge-

ographical population of common terns and 
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0.02% of the biogeographical population of Arc-

tic terns (BIOCONSULT SH et al. 2020b).  

The investigations accompanying construction 

and operation in the neighbouring Area N-8, 

which is being investigated as part of the cluster 

studies “Östliche Austerngrund”, confirm previ-

ous the previous state of knowledge that terns 

prefer mainly the height range of the lower 20 m 

and thus below the assumed scenarios for future 

wind turbines on Site N-7.2 (IBL UMWELTPLA-

NUNG et al. 2019b, IBL UMWELTPLANUNG et al. 

2020b).  

Overall, taking into consideration the low popu-

lation proportions passing through the area of 

Site N-7.2, it can be concluded that considerable 

impacts of a project on terns on Site N-7.2 can 

be excluded with the necessary certainty.  

Species group divers 

The species group divers includes the species 

red-throated diver (Gavia stellata) and black-

throated diver (Gavia arctica). The respective 

relevant biogeographical populations are esti-

mated to comprise 150,000–450,000 individuals 

(red-throated divers) and 250,000–500,000 indi-

viduals (black-throated divers) (WETLANDS IN-

TERNATIONAL 2020). Divers are considered to be 

particularly sensitive to disturbance and show 

marked avoidance behaviour towards offshore 

wind farms during resting (see Chapter 4.7.1.2). 

According to GARTHE & HÜPPOP (2004), red-

throated and black-throated divers received the 

highest wind farm sensitivity indices of 43 and 

44, respectively. Because of their avoidance be-

haviour, the risk of collision can be considered 

quite low. In addition, divers were observed reg-

ularly but only in small numbers of individuals 

during the bird migration survey of the prelimi-

nary investigation of sites for N-7.2 (BIOCONSULT 

SH et al. 2020B). Furthermore, divers mainly fly 

close to the water surface and at most at heights 

of about 10 m (GARTHE & HÜPPOP 2004). Con-

siderable impacts on the divers species group in 

terms of a threat to bird migration can be ex-

cluded with the necessary certainty. 

Little gull (Hydrocoloeus minutus) 

The little gull is also an Annex I species of the 

Birds Directive and is therefore considered sep-

arately from the other gull species observed in 

the vicinity of Site N-7.2.  

The biogeographical population of the little gull is 

currently estimated to be 72,000–174,000 indi-

viduals (WETLANDS INTERNATIONAL 2020). In the 

vicinity of Site N-7.2, it was regularly surveyed 

depending on its migratory activity. Most sight-

ings were recorded in the first year of investiga-

tion with 761 individuals (BIOCONSULT SH et al. 

2020b). This corresponds to almost 1% of the bi-

ogeographical population. Rangefinder surveys 

of flight altitudes showed that little gulls prefer 

flight altitudes in the lower 30 m (MENDEL et al. 

2015). The investigations from the investigation 

cluster confirm that little gulls mainly use the 

height range up to 20 m and thus below the rotor 

ranges assumed here (IBL UMWELTPLANUNG et 

al. 2019b, IBL UMWELTPLANUNG et al. 2020b). 

During resting, little gulls show minor avoidance 

behaviour towards offshore wind farms. GARTHE 

& HÜPPOP (2004) classified the little gull as rela-

tively insensitive to offshore wind farms partly 

because of its extreme manoeuvrability (WSI 

12.8). Considerable impacts on little gulls can be 

excluded with the necessary certainty. 

With regard to the impacts on the species to be 

protected according to Article 4, paragraph 2 of 

the Birds Directive, the following applies: 

Species group geese and ducks 

From the group of geese and ducks that are pro-

tected or threatened according to at least one of 

the aforementioned agreements or threat anal-

yses, black scoter (Melanitta nig-ra), brent goose 

(Branta bernicla), and teal (Anas crecca) were 

observed in notable numbers of individuals in the 

vicinity of Site N-7.2 during the surveys of the 

preliminary investigation of sites. 
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Black scoters have AEWA endangerment status 

B 2a (populations with numbers of individuals 

greater than about 100,000 for which special at-

tention appears necessary because of concen-

tration on a small number of sites in each phase 

of their annual cycle). The biogeographical pop-

ulation of the black scoter is currently estimated 

at 550,000 individuals (WETLANDS INTERNA-

TIONAL 2020). 

According to AEWA, teals are classified in en-

dangerment status C1 (populations with an indi-

vidual number of more than about 100,000 for 

which international cooperation could be of con-

siderable benefit and which do not meet the con-

ditions for column A or B). Current estimates for 

the relevant biogeographical population are 

500,000 individuals (WETLANDS INTERNATIONAL 

2020). 

Brent geese are classified as threat status B 2b 

under AEWA (populations with numbers of indi-

viduals greater than about 100,000 for which 

special attention appears necessary because of 

reliance on a habitat type under considerable 

threat. The size of the relevant biogeographical 

population is currently estimated at 200,000–

280,000 individuals (WETLANDS INTERNATIONAL 

2020). 

During the visual observations of bird migration 

in the preliminary investigation of sites of N-7.2, 

individuals of the aforementioned species were 

regularly recorded in the survey years (2018–

2020). In total, 211 black scoters were observed 

in the first year of investigation and 186 black 

scoters in the second year (BIOCONSULT SH et al. 

2020b). This corresponds to about 0.04% of the 

biogeographical population. In the first year of in-

vestigation, 227 teals and 155 brent geese were 

also registered. In the second year of investiga-

tion, there were 62 teals and 19 brent geese (BI-

OCONSULT SH et al. 2020b). This corresponds to 

0.05% of the relevant biogeographical popula-

tion for teals and 0.1% of the biogeographical 

population for brent geese. 

The species mentioned are mainly diurnal mi-

grants. It is therefore to be expected that they will 

be able to recognise and fly around the vertical 

obstacles in good time because of their good vis-

ual abilities. The visual observations on Site N-

7.2 showed that more than 2/3 of the diurnal mi-

gration was below 20 m (see Chapter 2.9.3.2.2). 

Considering the possible scenarios of the tur-

bines, diurnal migration takes place mostly be-

low the lower rotor blade tip. 

Because of the low observed population propor-

tions on migration in the vicinity of Site N-7.2 and 

the flight behaviour of the species considered, 

considerable impacts on duck and goose spe-

cies occurring regularly and in considerable 

numbers can be excluded with the necessary 

certainty. 

Species group waders 

In the vicinity of Site N-7.2, only a few species of 

waders were recorded in small numbers during 

investigations on bird migration in previous year 

of investigation – both at night and during the 

day. It can therefore be assumed that a wind 

farm on Site N-7.2 will not have considerable im-

pacts on waders. 

In summary, diurnal migrants fly mostly in the 

lower 50 m and thus also below the lower rotor 

tip in accordance with the underlying scenarios 

for turbines. It is generally assumed that diurnal 

migrators orientate themselves visually and, if 

these species belong to the seabird or waterbird 

species, can land on the water. As a result, con-

siderable impacts on predominantly diurnal spe-

cies are not expected. 

Songbirds 

Songbirds dominate the nocturnal bird migration. 

Taking into consideration migratory behaviour, 

there is a particular risk of collision for the noc-

turnal migration of small birds because of migra-

tion in the dark, high migration volume, and the 

strong attracting effect of artificial light sources. 
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In general, migrating birds fly higher in good 

weather than in bad. It is also well known that 

most birds usually start their migration in good 

weather and are able to choose their departure 

conditions so that they are reasonably likely to 

reach their destination in the best possible 

weather (BSH 2009). In a recent study, BRUST et 

al. (2019) found that the migratory behaviour of 

thrushes is influenced not only by prevailing wind 

conditions but also by the condition of the indi-

vidual and individual behaviour. Individuals that 

stayed longer at stopovers along the coast 

tended more often to cross the North Sea along 

an offshore route rather than following the coast-

line.  

Furthermore, in the clear weather conditions pre-

ferred by birds for their migration, the probability 

of a collision with wind turbines is therefore low 

because the flight altitudes of most birds will be 

above the range of the rotor blades, and the in-

stallations are 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 mass migration events is 

particularly problematic. According to infor-

mation from various environmental impact stud-

ies, mass migration events in which birds of dif-

ferent species fly over the North Sea simultane-

ously occur about 5 to 10 times per year. On av-

erage, two to three of them are coupled with bad 

weather. An analysis of all existing bird migration 

surveys from the mandatory monitoring of off-

shore wind farms in the EEZ of the North Sea 

and Baltic Sea (observation period 2008–2016) 

confirms that particularly intensive bird migration 

coincides with extremely poor weather condi-

tions at less than 1% of the migration times 

(WELCKER & VILELA 2019). 

According to migratory call surveys, the most 

common species on Site N-7.2 are mainly thrush 

species such as the red-winged thrush, song 

thrush, fieldfare, and blackbird (see Chapter 

2.9.3.1).  

The songbird species crossing the area in large 

numbers originate from highly individual popula-

tions. Starting from the main direction of migra-

tion SW or NE, the German Bight is mainly over-

flown by songbirds from the Fennoscandian 

area. The migratory birds observed are therefore 

presumably predominantly to be attributed to the 

breeding populations of northern Europe. There 

are currently no more up-to-date estimates of 

population sizes of northern European breeding 

populations. According to BIRDLIFE INTERNA-

TIONAL (2004), northern European breeding pop-

ulations for the red-winged thrush are given as 

3,250,000 to 5,500,000 and song thrush as 

3,300,000 to 5,700,000. According to the inves-

tigations on Site N-7.2, the listed songbird spe-

cies do not occur in considerable proportions (> 

1% of the total number of individuals of the 

breeding populations of Northern Europe) in the 

investigation area. Given the level of breeding 

populations in northern Europe, the investigation 

area is not of particular importance for songbird 

populations during migration.  

However, it cannot be ruled out that the lighting 

of the installations has an attracting effect, espe-

cially on birds migrating at night, and that they fly 

into the turbines or are at least adversely af-

fected by glare. Investigations at lighthouses in 

Denmark have shown that light sources are 

rarely approached by sea and waterbirds but ra-

ther increasingly by small birds such as starlings, 

song thrush, and skylarks when visibility is poor. 

In a recent study, REBKE et al. (2019) investi-

gated the influence of different coloured and dif-

ferent luminous light sources on nocturnal song-

bird migration at different cloud cover levels. As 

a result, birds were more attracted to continuous 

rather than flashing lighting. In addition, the au-

thors recommended the use of red light in cloudy 

weather conditions in order to reduce attraction 

effects in poor visibility conditions  

The risk of bird strike as a result of the attraction 

effects of wind turbine lighting seems to be more 
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likely in the aforementioned individual-rich popu-

lations and therefore does not indicate a threat 

to nocturnal bird migration. In the determination 

of suitability, as regularly in the planning ap-

proval, arrangements are made for the avoid-

ance or minimisation of light emissions, among 

other things, insofar as these are not required 

and unavoidable by the safety requirements of 

shipping and air traffic.  

Overall, the individual species- and species-

group-specific assessment shows that consider-

able impacts by a wind farm on Site N-7.2 can 

be excluded with the necessary certainty for the 

migratory bird species occurring in the project 

and their relevant biogeographical populations. 

However, the possible increased risk of collision 

as a result of the higher 10–20 MW installations 

on which the assessment is based must be taken 

into consideration in the cumulative considera-

tion of several wind farm projects in the vicinity 

of site N-7.2 and in the concrete planning of the 

individual project. 

 

 

4.8.2 Cabling and living accommodation 

platform within the wind farm 

The impacts resulting from platforms and sub-

marine cable systems have already been re-

viewed and evaluated at the level of the Strategic 

Environmental Assessment for the Site Develop-

ment Plan (BSH (FEDERAL AGENCY FOR SEAFARE 

AND HYDROGRAPHICS) 2020a). The results which 

were therefore obtained for the impacts of plat-

forms and submarine cable systems on seabirds 

and resting birds were evaluated as insignificant. 

This evaluation is still valid.  

4.9 Bats and bat migration 

Migratory movements of bats across the North 

Sea are still poorly documented and largely un-

explored. There is a lack of concrete information 

on migrating species, migration corridors, migra-

tion heights, and migration concentrations. Pre-

vious knowledge merely confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea. 

There is no reliable data regarding migration cor-

ridors and migration behaviour of bats over the 

North Sea currently available, which would ena-

ble a founded evaluation of the potential impacts 

of a wind farm on Site N-7.2. It can therefore be 

assumed that any adverse effects on bats can 

be prevented by the same prevention and miti-

gation measures which are implemented to pro-

tect bird migration. 

4.10 Climate 

Impacts on the climate from the construction and 

operation of wind turbines, a platform as well as 

the submarine cable systems are not expected 

because no measurable climate-relevant emis-

sions occur either during construction or opera-

tion.  

4.11 Landscape 

The realisation of offshore wind farms has im-

pacts on the landscape because it is altered by 

the installation of vertical structures and security 

lights. The extent of these visual impairments to 

the landscape caused by the planned offshore 

installations will depend to a large extent on the 

respective visibility conditions. Area N-7 indi-

cates a distance of more than 70 km from the 

North Sea coast, which therefore means that the 

existing and still in planning wind farms are/will 

no longer be perceivable when viewed from land 

(refer to Chapter 2.14).  The development of the 

landscape will not be significantly altered by the 

execution of the construction project on Site N-

7.2, as this area of the German EEZ is already 

characterised by the wind farms which have al-

ready been erected on Areas N-6, N-7 and N-8. 

4.12 Cumulative effects 
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The following chapters and sections will exam-

ine, in conjunction with the explanations in Chap-

ter 1.5.5.2 , whether significant environmental 

impacts on the protected objects are to be ex-

pected as a result of the cumulative effects. 

4.12.1 Soil/ the area, benthos and biotopes 

A significant proportion of the environmental im-

pacts caused by the areas and surfaces, plat-

forms and submarine cable systems on the pro-

tected assets soil, benthos and biotopes types is 

expected to occur exclusively during the con-

struction period (formation of turbidity plumes, 

sediment shifting etc.) and within a spatially nar-

rowly defined area. Possible cumulative impacts 

on the seabed, which could also have a direct 

impact on the benthos and specially protected 

biotopes, will result from the sum of the perma-

nent direct land area use for the foundations of 

the wind turbines and platforms as well as the 

cable systems which will be laid. The individual 

impacts will be generally small-scale and local as 

described in Chapter 4 . 

In order to be able to estimate the direct land 

area use, a rough calculation is made in the fol-

lowing which is based on the model wind farm 

scenarios (Chapter 1.5.5.4) and the assump-

tions regarding other installations (Chapter 

1.5.5.5). Calculating the land area use will be ex-

ecuted based on ecological aspects i.e. the cal-

culation will be based on the direct ecological 

loss of function and/or the possible structural 

change in the area caused by the installation of 

foundations and cable systems. In the area of 

the cable trench, however, the impact on sedi-

ment and benthic organisms will be essentially 

temporary. Permanent impairment would have 

to be assumed in the case of the crossing over 

particularly sensitive biotope types such as reefs 

or species-rich gravel, coarse-sand and shell 

beds. 

When based on the allocated capacity of 980 

MW for Site N-7.2 and an assumed capacity per 

turbine of 10 MW (model wind farm Scenario 1) 

or 20 MW (model wind farm Scenario 2), the cal-

culated number of turbines for the area results in 

between 98 turbines (Scenario 1) and 49 tur-

bines (Scenario 2) (Table 4).  

On the basis of the model wind farm parameters, 

this therefore results in a land sealing area of 

194,337 m² (Scenario 1) and 218,445 m² (Sce-

nario 2), including an assumed scour protection 

and an accommodation platform. When com-

pared to the total area of Site N-7.2, which is ap-

prox. 58.4 km², the calculated land sealing area 

for the model wind farm scenarios is between 

0.33 % (Scenario 1) and 0.37 % (Scenario 2) 

(Table 4).  

The calculation of the loss of function due to the 

in-farm cabling was executed in accordance with 

the reported capacity, assuming a 1 m wide ca-

ble trench. If this conservative estimate is utilised 

as the basis, then a temporary impairment by ap-

prox. 117.6 km of intra-farm cabling will result for 

Site N-7.2, which corresponds to a temporary 

land use of 0.20 % of the total area of N-7.2.  

The total arising from land sealing and temporary 

land use also therefore results in a conserva-

tively estimated impact of well below 1% of the 

total area of N-7.2 (0.53% - 0.58%). According to 

current knowledge, no significant adverse ef-

fects are therefore to be expected, even in cu-

mulation, which would lead to a threat to the ma-

rine environment with regard to the seabed and 

the benthos. 

4.12.2 Fish 

Furthermore, the wind farms of the southern 

North Sea could have an additive effect and be-

yond, as their immediate location in that the 

mass and measurable production of plankton 

could be dispersed by currents and thereby in-

fluence the qualitative and quantitative composi-

tion of the zooplankton (FLOETER et al. 2017). 

This, in turn, could affect planktivorous fish, in-

cluding pelagic schooling fish such as herring 

and sprat, which are the target of one of the larg-
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est fisheries in the North Sea. Species composi-

tion could also change directly; species with hab-

itat preferences that differ from those of the es-

tablished species (e.g. reef dwellers) could find 

more favourable living conditions and thereby 

occur more frequently. In the Danish wind farm 

Horns Rev, 7 years after its construction, a hori-

zontal gradient in the occurrence of hartsubrate-

affected species was found between the sur-

rounding sand areas and near the turbine foun-

dations: Cliff perch Ctenolabrus rupestris, Eel-

pout Zoarces viviparus and Lumpfish Cy-

clopterus lumpus were much more common near 

the wind turbine foundations than on the sur-

rounding sandy 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 individu-

als, 

 better conditions for fish due to a larger, 

more diverse food resource, 

 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 species 

such as cod-like fish. 

Besides predation, intraspecific and interspecific 

competition, also known as density limitation, is 

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 

which alterations in fish fauna could have on 

other elements of the food chain, both below and 

above their trophic level, cannot be predicted at 

this stage with the level of knowledge which is 

currently available. 

4.12.3 Marine mammals 

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 can be significantly affected 

when pile driving takes place simultaneously at 

different sites within the EEZ, without equivalent 

alternative habitats being available.  

So far, the implementation of offshore wind 

farms and platforms has been relatively slow and 

gradual. In the period from 2009 to 2018 inclu-

sive, pile driving work was carried out on twenty 

wind farms and eight converter platforms in the 

German North Sea EEZ. Since 2011, all pile driv-

ing work has been carried out using technical 

noise mitigation measures. Since 2014, the 

sound protection values have been reliably com-

plied with and even undercut by the successful 

use of sound reduction systems (Bellmann, 

2020).  

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 Site N-4 was it required to coor-

dinate the pile driving, including deterrent 

measures. 

The evaluation of the noise results with regard to 

noise propagation and the possibly resulting ac-

cumulation has shown that the propagation of 

impulsive noise is strongly limited when effective 

noise-minimising measures are applied (DÄHNE 

et al., 2017). 

Current findings on the possible cumulative ef-

fects of pile driving on the occurrence of harbour 

porpoise in the German EEZ of the North Sea 

are provided by two studies from 2016 and 2019 

commissioned by the German Offshore Wind 

Energy Association (BWO). Within the frame-

work of the two studies, the extensive data 

gained from monitoring the construction phases 

of offshore wind farms by means of acoustic and 

visual/digital recording for the harbour porpoise 
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were evaluated and assessed across projects 

(Brandt et al., 2016, Brandt et al., 2018, 

Diederichs et al., 2019). Novel evaluation ap-

proaches were described and elaborate statisti-

cal analyses were also executed in a robust 

manner within the framework of the studies. Al-

ready recognised and identified seasonal and 

area-specific activity patterns were once again 

confirmed. Intense inter-annual as well as spatial 

fluctuations in harbour porpoise activity were 

also thereby identified.  The objective of the sec-

ond study (GESCHA 2) was to evaluate possible 

effects of the optimised technical noise protec-

tion measures from 2014 up to and including 

2016, when considering disturbance of the har-

bour porpoise in the form of displacement. 

The study came to the conclusion that the opti-

mised utilisation of technical noise reduction 

measures since 2014, as well as the resulting re-

liable compliance with the limit value, has not re-

sulted in a reduction in the displacement effects 

on harbour porpoises compared to the phase 

from 2011 to 2013 with not yet optimised noise 

reduction systems. A reduction of the displace-

ment effects could not be determined from a 

sound level of 165 dB (SEL05 re 1µPa2 s at a 

distance of 750 m).  The displacement effects 

were evaluated analogously to the GESCHA 1 

study from 2016 (period 2011 to 2013 inclusive) 

on the basis of the range and duration before, 

during and after pile driving. The authors put for-

ward five hypotheses in order to explain the re-

sults (Diederichs et al., 2019):  

 The stereotypic response of harbour por-

poises can result in the fact that the mam-

mals leave the area above a certain sound 

level and not return for a period of time, re-

gardless of the progression of sound emis-

sions. 

 Displacement effects from utilising the seal 

scarer are more intense than the effectively 

attenuated pile driving sound. 

 Shipping traffic and other construction site-

related noise also result in displacement ef-

fects. 

 Installations (pile driving), which are exe-

cuted in very short succession at intervals of 

less than 24 hours, also result in displace-

ment  

 The differences between habitats and the 

conjunction to the food supply, but also dif-

ferences in the quality of the data, have an 

influence on the results of the study. 

Having evaluated the current findings, BSH 

therefore assumes that the determined avoid-

ance effects on harbour porpoises during the in-

stallation phase are due to a variety of construc-

tion-related factors as well as natural processes. 

However, it can therefore be assumed that the 

avoidance effects would be greater in the ab-

sence of effective technical noise mitigation and 

compliance with noise limits. Minimising pile driv-

ing noise at the source is all the more important 

as it has become increasingly apparent since 

2014 that offshore construction sites are experi-

encing increased activity due to the optimisation 

and acceleration of logistics and construction 

processes, which could potentially be additional 

sources of disturbing the porpoises. 

The findings gained from the monitoring process 

were always taken into account in the enforce-

ment process. For example, the BSH and BfN 

(Federal Office for Nature Conservation) author-

ities decided to switch from Pinger and SealS-

carer to the Fauna Guard system for displacing 

harbour porpoises since 2018. The use of the 

new Fauna Guard system was intensively moni-

tored in this instance, the data was analysed and 

the results were evaluated in the context of a 

study.  

Cumulative impacts on harbour porpoise popu-

lations from the construction of offshore wind tur-

bines and the accommodation platform within 

Site N-7.2 and possibly Sites N-3.5 and N-3.6, 

which are being tendered for at the same time, 

as well as the "EnBWHedreiht" offshore wind 

farm which is planned in the immediate vicinity, 

will be mitigated by the requirements included in 

the suitability assessment in accordance with the 
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specifications of the BMU's 2013 noise protec-

tion concept. In accordance with the noise pro-

tection concept of the BMU (2013), this means 

that all pile driving work will have to be coordi-

nated in such a way that less than 10% of the 

area of the German EEZ in the North Sea is af-

fected by pile driving noise. The object is there-

fore to always keep sufficient alternative habitats 

free in the protected areas, in equivalent habitats 

and in the entire German EEZ.  

4.12.4 Seabirds and resting birds 

Vertical structures such as platforms or offshore 

wind turbines can have differing impacts on rest-

ing birds, such as a loss of their habitat, an in-

creased risk of collision or a scaring away and 

disturbing effect. These effects have already 

been considered in Chapter 4.7.1 on a site-spe-

cific basis, also taking into account the possible 

technical scenarios with regard to turbine param-

eters. An additional, repeated project-specific 

consideration will be executed within the frame-

work of the environmental impact inspection for 

the individual project and monitored as part of 

the subsequent mandatory monitoring of the 

construction and operation phases of offshore 

wind farm projects. For resting birds, habitat loss 

due to cumulative effects of several structures or 

offshore wind farms can be particularly signifi-

cant. 

In order to assess the significance of the cumu-

lative effects on seabirds, any effects must be 

assessed on a species-specific basis. In particu-

lar, species which are listed in Appendix I of the 

Birds Directive, species in sub-area II of the Sylt 

Outer Reef - Eastern German Bight Nature Con-

servation Site and species for which avoidance 

behaviour towards structures has already been 

established must be considered with regard to 

the cumulative effects.  

When assessing the cumulative effects of build-

ing offshore wind farms, special attention must 

be paid to the group of loons with the endan-

gered yet disturbance-sensitive species of red-

throated and black-throated loons. GARTHE & 

HÜPPOP (2004) certify that loons are very sensi-

tive to structures. For the consideration of cumu-

lative effects, both neighbouring wind farms and 

those located in the same coherent functional 

spatial unit, which are defined by physically and 

biologically significant characteristics for a spe-

cies, must be taken into account. In addition to 

the structures themselves, impacts from ship-

ping traffic (also for the operation and mainte-

nance of platforms and submarine cables) must 

also be taken into account. Recent knowledge 

from studies confirm the scare effect on loons 

caused by ships. Red-throated and black-

throated loons are among the bird species in the 

German North Sea which are most sensitive to 

shipping traffic (MENDEL et al. 2019, FLIESSBACH 

et al. 2019, BURGER et al. 2019). 

Since 2009, the BSH has implemented the qual-

itative assessment of cumulative effects on 

loons within the framework of licensing proce-

dures, using the main concentration area in ac-

cordance with the BMU position paper (2009). 

The definition of the main concentration area of 

loons in the German North Sea EEZ, within the 

context of BMU's position paper (2009), is an im-

portant measure to ensure species protection of 

the disturbance-sensitive species of the red-

throated and black-throated loon. The BMU 

thereby decreed that in future licensing proce-

dures for offshore wind farms, the main concen-

tration area should be utilised as a benchmark 

for the cumulative assessment of habitat loss for 

the loon population. 

The main concentration area takes into account 

the spring season, a period of particular im-

portance for the species. The main concentra-

tion area was defined in 2009 on the basis of the 

data available at the time: the main concentra-

tion area was home to around 66% of the Ger-

man North Sea loon population and around 83% 

of the EEZ population in spring, and is therefore, 

among other things, of particular importance in 

terms of population biology (BMU 2009) and an 
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important functional component of the marine 

environment with regard to seabirds and resting 

birds. Against the background of current stock 

assessments, the importance of the main con-

centration area for loons in the German North 

Sea and within the EEZ has further increased 

(SCHWEMMER et al. 2019). The delineation of the 

main concentration area of loons is based on the 

data basis, which is considered to be very good, 

and on expert analyses that find broad scientific 

acceptance. The area includes all areas of very 

high and most of the areas of high sea loon den-

sity in the “Deutsche Bucht”.  

Current findings from the operational monitoring 

of offshore wind farms and research projects 

consistently indicate that the avoidance behav-

iour of loons towards offshore wind farms is far 

more pronounced than had been previously an-

ticipated in the original approval decisions for the 

wind farm projects (refer to Chapter 4.7.1). The 

broad area of the main concentration area 

(MCA), which is affected by offshore wind farms 

in the MCA is already greater than originally as-

sumed (compare with BSH 2020a). 

The region where Site N-7.2 is located is used 

by loons to a small extent as a passage area dur-

ing their migration periods. According to current 

knowledge, this area and its surroundings is lo-

cated outside of the main resting areas for loons 

in the German North Sea.  

On the basis of available data from research pro-

jects and monitoring of wind farm clusters, the 

BSH thereby concludes that Site N-7.2 and its 

surroundings are not of high importance for the 

common loon resting population in the German 

North Sea. Site N-7.2 is located at a distance of 

> 50 km from the main concentration area to the 

West of Sylt. Implementing an offshore wind 

farm on Site N-7.2 can therefore exclude cumu-

lative effects with the required certainty for such 

cases.  

4.12.5  Migratory birds 

The potential threat to bird migration not only re-

sults from the effects of the individual project, in 

this case a project on Site N-7.2, but also cumu-

latively in connection with other approved or al-

ready erected wind farm projects in the vicinity of 

Site N-7.2 or in the main migration directions.  

The surrounding areas of Site N-7.2 in Area N-7 

have not yet been developed. To the North of 

Site N-7.2, and therefore located outside the 

main directions of approach to Site N-7-2, a wind 

farm is being planned, for which the same tur-

bine parameters from Chapter 1.5.5.4 are to be 

assumed as a precautionary measure as for the 

area in question.  In the neighbouring, but not di-

rectly adjacent Area N-6, is Site N-6.6, which lies 

in the main direction of flight to Site N-7.2 with 

stronger east components and/or west compo-

nents of the flight directions, has been defined 

for a call for tenders in 2024. The turbine scenar-

ios from FEP 2020 will also be utilised as a basis 

for this area. The wind farm projects, which are 

already in operation or currently under construc-

tion in Areas N-6 and N-8, lie outside the as-

sumed flight paths, taking into account the main 

directions of approach and commencing from 

Site N-7.2. So-called "staircase effects", where 

larger turbines on Site N-7.2 are located in the 

immediate vicinity of much smaller turbines of al-

ready implemented wind farm projects, are 

therefore not probable.  With a wind farm project 

on site N-6.6, staircase effects can occur insofar 

as the turbines of Scenario 1 are installed on one 

of the two sites and turbines of Scenario 2 on the 

other site. The height difference between the up-

per rotor blade tips of the two wind farm projects 

would then be 125 m (25 -225 m compared to 50 

- 350 m), the difference in the hub heights would 

be 75 m (125 m compared to 200 m) (Table 3). 

Only the rotating rotor blades would be visible 

from the larger turbines which are located behind 

during the migration periods, when the birds ini-

tially fly towards the smaller turbines according 

to Scenario 1.   
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Under normal migratory conditions, which are 

those preferred by migratory birds, there is no 

evidence available so far for any species to indi-

cate that the birds do not recognise and avoid 

obstacles or that they migrate exclusively within 

the danger zone of the types of installations 

which are to be utilised. 

Surprisingly occurring fog and rain, which can 

lead to poor visibility and low flight altitudes, rep-

resent a potential hazard situation. The coinci-

dence of bad weather conditions with so-called 

mass migration events is particularly problematic 

in such cases. According to research results, 

which were obtained on the FINO1 research 

platform, this prognosis could however be sub-

sequently put into perspective. The research de-

termined that birds migrate to higher altitudes in 

very poor visibility (below 2 km) than in medium 

visibility (3 to 10 km) or good visibility (> 10 km). 

These results were however only based on three 

measurement proximities (HÜPPOP et al. 2005).  

The risk of collision for birds which are migrating 

during the day as well as seabirds is generally 

considered to be low (refer to Chapter 4.8.1.2).  

Cumulative effects could also lead to an exten-

sion of the migration route for migrating birds. 

The potential impairment on bird migration in the 

sense of a barrier effect will depend on many fac-

tors and, in particular, the orientation of the wind 

farms to the main migration directions must be 

taken into account. Assuming that the main di-

rection of migration is south west to north east 

and vice versa, then the wind farms of the same 

or another area which are located adjacent to 

each other in this orientation thereby create a 

uniform barrier, so that one single evasive move-

ment is sufficient. It is known that birds avoid 

wind farms, i.e. they fly around wind farms or 

over them horizontally. In addition to observa-

tions which have been implemented on land, this 

behaviour has also been verified in offshore ar-

eas (e.g. KAHLERT et al. 2004, AVITEC RESEARCH 

GBR 2015b). Lateral avoidance reactions are ap-

parently the most common reaction (HORCH & 

KELLER 2005). Evasive reactions occurred in dif-

ferent directions, but a reverse movement direc-

tion was not determined (KAHLERT et al. 2004). 

AVITEC RESEARCH GBR (2015) were able to de-

termine avoidance behaviour in ducks, gannets, 

miniature gulls, lesser black-backed gulls and 

kittiwakes during long-term surveys.  

Taking into consideration the main migration di-

rections as north-east to south-west for Autumn 

migration and south-west to north-east for 

Spring migration, no other wind farm projects are 

located in the migration direction of Site N-7.2, 

which means that barrier effects would only arise 

from a project on Site N-7.2. Also taking into ac-

count stronger westerly and easterly compo-

nents, Site N-6.6 in neighbouring Area N-6 would 

also be located in the direction of migration. Tak-

ing into account the main migration directions as 

north-east to south-west or vice versa, evasive 

movements of approx. 16 km will result when 

barrier effects occur, and evasive movements of 

approx. 40 km will result when stronger East or 

West components are taken into account, when 

the original migration route is resumed after the 

evasive movement.  

The flight distance to cross over the North Sea is 

sometimes several 100 km. According to 

BERTHOLD (2000), the non-stop flight perfor-

mance of the majority of migratory bird species 

is in the order of magnitude of over 1000 km. 

This also applies to small birds. It is not therefore 

to be expected that the possibly required addi-

tional energy demand, which is caused by pos-

sibly necessary diversions of a few kilometres, 

would lead to a threat to bird migration. 

Consideration of the existing knowledge relating 

to the migratory behaviour of the various bird 

species, the usual flight altitudes and the diurnal 

distribution of bird migration leads to the conclu-

sion that, based on the current state of 

knowledge, a threat to bird migration from the 

construction and operation of a wind farm on Site 

N-7.2 is not likely, especially when cumulatively 
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taking into account the already approved off-

shore wind farm projects which have been com-

pleted to date. At this stage, a possible bypass-

ing of the projects is not expected to have any 

significant negative effect on the further develop-

ment of the populations. 

In this context, it therefore has to be taken into 

consideration that, according to the present state 

of the art in science and technology, that this 

forecast is made under premises which are not 

yet suitable in order to ensure the basis for the 

bird migration in a satisfactory manner. There 

are still gaps in knowledge present, particularly 

with regard to species-specific migration behav-

iour in poor weather conditions (rain, fog). 

4.13 Interrelationships 

In general, impacts on any one protected asset 

will lead to various consequences and interrela-

tionships between the protected assets. For ex-

ample, impacts on the seabed or the water body 

usually also have consequences for the biotic 

assets in these habitats. For example, pollutant 

discharges may reduce water and/or sediment 

quality and be absorbed by benthic and pelagic 

organisms from the surrounding medium. The 

essential interdependence of the biotic protected 

assets exists via the food chains. These correla-

tions between the various assets to be protected 

and possible impacts on biological diversity are 

described in detail for the respective assets to be 

protected. 

Possible interactions during the construction 

phase result from sediment shifting and turbidity 

plumes, as well as noise emissions. However, 

these interactions occur only very briefly and are 

limited to a few days or weeks. 

4.13.1 Sediment shifting and turbidity 

plumes 

Sediment shifting and turbidity plumes often oc-

cur during the construction phase for wind farms 

and platforms and/or the laying of a submarine 

cable system. 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 

which are to be protected, and thereby to the ex-

isting interrelationships 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. 

4.13.2 Sound impact 

The sound-intensive installation of the founda-

tions of the offshore wind turbines and the ac-

commodation platform can lead to temporary 

flight reactions and a temporary avoidance of the 

area by marine mammals, some fish species and 

sea bird species. According to current 

knowledge levels, no significant noise emissions 

are to be expected from the operation of offshore 

wind turbines, current-carrying cables and the 

accommodation platform. Only the operationally-

linked shipping traffic can result in a temporary 

and local increase in underwater noise.  There 

are no empirical values and data presently avail-

able in order to assess possible interrelation-

ships caused by such indirect operational noise 

emissions. 

4.13.3 Land use 

Creating foundations will result in a local depri-

vation of settlement area for the benthic zone, 

which can lead to a potential deterioration of the 

food base which would normally be available the 

fish, birds and marine mammals following on 

within the food pyramid. However, benthos-eat-

ing seabirds in deeper water areas are not af-

fected by the loss of foraging area due to land 

sealing, as the water is too deep for effective 

food acquisition.  

4.13.4 Creating an artificial hard substrate 
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The creation of artificial and/or off-site, not origi-

nal hard substrate (platform foundations, cable 

crossing structures) leads to a localised altera-

tion in the soil composition and sediment condi-

tions. As a result, the composition of the macro-

zoobenthos can also alter. According to KNUST 

et al. (2003), the introduction of artificial hard 

substrate into sandy seabeds leads to the settle-

ment of additional species. These species will 

most likely be recruited from natural hard sub-

strate habitats, such as superficial boulder clay 

and stones.  

The risk of negative impacts on benthic sandy 

seabed communities by non-native species is 

therefore low. However, settlement areas for 

sandy soil fauna are lost in these places. By al-

tering the species composition of the macrozoo-

benthos community, the food base of the fish 

community 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 

benthos by predation and thereby shape the 

dominance relationships by selecting certain 

species (top-down regulation).  

4.13.5 Prohibition of use and driving ban 

A ban or significant restriction of fishing is to be 

expected on Site N-7.2 based on the legal frame-

work and past practices, (refer to 3.3). Any re-

sulting elimination or restriction of fishing can 

lead to an increase in the stock of both fishery 

target species and non-utilised fish species. A 

shift in the length spectrum of these fish species 

could also be conceivable in such cases. In the 

event of an increase in fish stocks, an enrich-

ment of the food supply for marine mammals can 

be expected. Furthermore, it is expected that a 

macrozoobenthic community, which is undis-

turbed by fishing activity, will develop. This could 

mean that the diversity of the community of spe-

cies will increase, giving sensitive and long-lived 

species of the current epifauna and infauna bet-

ter chances of survival and developing stable 

stocks. The expansion of wind turbines with ses-

sile invertebrates could favour benthophagous 

species and make a larger and more diverse 

food source accessible to fish (LINDEBOOM et al. 

2011). This could therefore improve the condi-

tion of the fish, which in turn would have a posi-

tive effect on their fitness. There is currently a 

need for more research in order to transfer such 

cumulative effects to the fish population level. 

Due to the variability of the existing habitat and 

the complexity of the food web and material cy-

cles, interrelationships can only be described 

very imprecisely overall. In principle, the SEA 

concludes that, based on the current state of 

knowledge, no significant effects on existing in-

terrelationships will be discernible during imple-

mentation of the plan which could result in a 

threat to the marine environment.  

4.14 Cross-border impacts 

According to the current status, no significant ef-

fects on the areas of neighbouring countries ad-

jacent to the German EEZ of the North Sea are 

discernible as a result of Site N-7.2.  

Cross-border environmental impacts are defined 

under Article 2(3) UVPG as environmental im-

pacts in another country. 

Whether the development of Site N-7.2 can have 

an impact on the environment in the neighbour-

ing countries, and whether this impact is to be 

classified as significant, will always depend on 

the circumstances of the individual case. 

According to the assumptions of the agreement 

on the implementation of cross-border participa-

tion between Germany and the Netherlands 

("Joint Declaration on Cooperation in the Imple-

mentation of Cross-border Environmental Im-

pact Assessments and Cross-border Strategic 

Environmental Assessments in the Dutch-Ger-

man Border Site between the Ministry of Infra-

structure and the Environment of the Nether-

lands and the Federal Ministry for the Environ-

ment, Nature Conservation and Nuclear Safety 
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of the Federal Republic of Germany" 2013), 

which distinguishes between projects which are 

located up to 5 km from the border and those 

which are located beyond this distance, impacts 

are more probable in the case where spatial 

proximity occurs.  

Site N-7.2 is centrally located in the German EEZ 

of the North Sea. The distance to the Dutch EEZ 

is at least 11 km. Denmark (and/or the Danish 

EEZ) is at least 113 km away. Localised impacts 

such as turbidity plumes and land sealing on 

benthos, soil or biotopes in the neighbouring 

countries, sound, or noise on marine mammals 

or fish, or impacts on the landscape and thereby 

on tourism are therefore generally not to be ex-

pected. 

Large-scale cross-border impacts are also not to 

be expected.  

According to the Guidance Document on the 

Practical Application of the Espoo Convention, 

which was prepared by the Netherlands, Swe-

den and Finland in 2003, projects which can 

have large-scale impacts in a transboundary 

context would be those which result in air or wa-

ter pollution, projects which pose a potential 

threat to migratory species and projects which 

are related to climate change. 

As represented above, no significant impacts on 

the protected assets of air and water or climate 

are to be expected.  

Possible significant cross-border impacts could 

only arise for the highly mobile protected assets 

of fish, marine mammals, seabirds and resting 

birds, as well as migratory birds and bats, when 

the (local) impacts of the project would have sig-

nificant effects on the respective population/mi-

gratory species. However, this is not considered 

to be the case according to the aforementioned 

impact predictions for the individual protected 

assets. 

As far as the protected asset of fish is con-

cerned, the SEA concludes that, according to 

current knowledge, no significant impacts on the 

protected asset are to be expected from Site N-

7.2 since, on the one hand, the site does not 

have a prominent function for fish fauna and, on 

the other hand, the recognisable and predictable 

effects are of a small-scale and temporary na-

ture. Cross-border impacts are therefore also ex-

cluded. 

For marine mammals, significant (cross-border) 

impacts can also be ruled out based on current 

knowledge and taking into account impact-mini-

mising and damage-limiting measures which can 

be implemented in this case. For example, the 

installation of the foundations of wind turbines 

and the accommodation platform will only be 

permitted with the use of effective noise and 

sound abatement measures.  

For the protected species of seabirds and resting 

birds, significant cross-border impacts can also 

be excluded with the necessary certainty due to 

the distance to the Dutch borders and/or Danish 

borders.  

Bird migration over the North Sea takes place in 

a broad-front migration which cannot be defined 

in more detail, although with a tendency towards 

coastal orientation. Guidelines and fixed migra-

tion routes are not yet known. The individual spe-

cies-specific assessment (Chapter 4.8.1.2) has 

not revealed any considerable impacts. Consid-

eration of the existing knowledge relating to the 

migratory behaviour of the various bird species, 

the usual flight altitudes and the diurnal distribu-

tion of bird migration leads to the conclusion that, 

based on the current state of knowledge, a threat 

to bird migration from the construction and oper-

ation of a wind farm on Site N-7.2 is not very 

probable, taking into account, as cumulatively, 

the already approved offshore wind farm pro-

jects, although there is still a need for knowledge 

on the species-specific migratory behaviour. As 

a result, significant cross-border impacts are 

also not probable. 
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Migratory movements of bats across the North 

Sea are still poorly documented and largely un-

explored. There is a lack of concrete information 

on migrating species, migration corridors, migra-

tion heights, and migration concentrations. Pre-

vious knowledge merely confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea. A technically comprehensible as-

sessment of possible impacts, including cross-

border impacts, is therefore not possible at the 

present time. It can therefore be assumed that 

any negative effects on bats can also be pre-

vented by the same prevention and mitigation 

measures which are implemented to protect bird 

migration. For further information, please refer to 

the results of the impact predictions for the indi-

vidual objects of protection in Chapter 4.1 et. 

sec.
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5 Biotope protection review 

According to Article 7(2) No. 4 BNatSchG (Fed-

eral Nature Conversation Act), a biotope is the 

habitat of a community of wild animals and 

plants. A community in this respect is considered 

to be a community of organisms of different spe-

cies in a definable habitat (SCHÜTTE/ GERBIG in 

Schlacke GK-BNatSchG, Article 7, Marginal No. 

36) In the case of Germany, 764 biotope types 

are distinguished (HENDRISCHKE/ KIEß in 

SCHLACKE GK-BNatSchG, Article 30, Marginal 

No. 8). Certain parts of nature and landscape, 

which are of particular importance as biotopes, 

are protected by law, Article 30(1) BNatSchG 

5.1 Legal basis 

Article 30 of BNatSchG provides statutory pro-

tection for biotopes which require special protec-

tion due to their rarity, their endangerment or 

their special significance as habitats for particu-

lar animal or plant species (Hendrischke/Kieß in 

Schlacke GK-BNatSchG, Article 30, Marginal 

No. 8). According to Article 56(1) BNatSchG, the 

standards for the Federal Nature Conservation 

Act are also valid for the German EEZ. 

Article 30(2) No. 6 BNatSchG lists the legally 

protected coastal biotopes and marine biotopes. 

Reefs, sublittoral sandbanks, species-rich gravel 

beds, coarse sand beds and shingle beds as well 

as alluvial mud beds with drilling bottom mega-

fauna are relevant for the EEZ. The latter have 

not been detected in the EEZ yet due to the ab-

sence of the sea pen species which are charac-

teristic of the biotope. 

The statutory protection of these biotopes ap-

plies directly, without the need for additional ad-

ministrative designation of the area. Explana-

tions and definitions regarding the individual bio-

tope types can be found in the explanatory mem-

orandum to the Federal Nature Conservation 

Act. The BfN has additionally published mapping 

instructions for various marine biotope types. As 

a supplement, for biotopes which also represent 

FHH habitat types (e.g. reefs, sandbanks), the 

"Interpretation Manual of European Habits - 

EUR27" can be utilised (HENDRISCHKE/ KIEß in 

Schlacke GK-BNatSchG, Article 30, Marginal 

No.). 

Within the context of the present biotope protec-

tion assessment, it will be examined whether le-

gally protected biotope types according to Article 

30 BNatSchG are present on the site and/or in 

the study area, and whether the prohibition of de-

struction and impairment will be upheld in this 

case during implementation of the plan.  

In accordance with Article 30(2) Sentence 1 of 

the Federal Nature Conservation Act 

(BNatSchG), all actions which can cause the de-

struction or other significant impairment of the 

marine biotope types as listed in Article 30(2) 

Sentence 1 No. 6 of the BNatSchG are hereby 

prohibited. 

The direct and permanent utilisation of a biotope, 

which is protected under Article 30 of the Federal 

Nature Conservation Act, is generally consid-

ered to be a significant impairment. With refer-

ence to the methodology according to LAM-

BRECHT & TRAUTNER (2007), an impairment can 

be classified as non-significant in individual 

cases when various qualitative-functional, quan-

titative-absolute and relative criteria are fulfilled, 

thereby taking into account all impact factors and 

considering them in a cumulative manner. A cen-

tral component of this evaluation approach is the 

orientation values for quantitative-absolute area 

losses of an affected biotope occurrence, which 

must not be exceeded depending on its overall 

size. In principle, a maximum value of 1% has 

been established for the relative area loss in 

such cases. 

5.2 Statutory protected marine bio-

tope types 

According to the current state of knowledge, 

there are no indications for the occurrence of 



142 Biotope protection review 

 

statutory protected biotopes according to Article 

30 BNatSchG for Site N-7.2.  

The final report of the two-year basis investiga-

tion was expected to be available by 15th March 

2020 and will then be taken into account in the 

environmental report and the suitability assess-

ment. 

Should, following on from the final evaluation of 

the preliminary investigations, indications of the 

presence of statutory protected biotopes 

emerge, then these will be taken into account ac-

cordingly in the suitability assessment. 

5.3 Result of the assessment 

According to the current state of knowledge, it is 

thereby assumed that no biotopes protected un-

der Article 30 of the Federal Nature Conserva-

tion Act (BNatSchG) occur in Site N-7.2, there-

fore significant impairments of statutory pro-

tected biotopes within the meaning of Article 

30(2) BNatSchG can be excluded.
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6 Species protection assess-

ment 

Implementing the plan in terms of the erection 

and operation of offshore wind turbines, includ-

ing the ancillary facilities required for operation, 

complies with the provisions for species protec-

tion law. 

6.1 Legal basis 

Species protection is defined in Articles 37 et. 

sec. BNatSchG as a tiered protection regime and 

is also applicable in the German EEZ due to its 

extension in accordance with Article 56(1) 

BNatSchG. 

Article 39 BNatSchG contains a general basic 

protection for all wild species.  

In the case of specially protected species, a 

higher level of protection applies in accordance 

with Article 44(1) No. 1, 3 and 4 BNatSchG, and 

for strictly protected species including European 

bird species, the highest level of protection ap-

plies in accordance with Article 44(1) No. 2 

BNatSchG.  

According to Article 7(2) No. 13 BNatSchG, spe-

cially protected species are animal species and 

plant species listed in Appendix A or B of the 

Washington Convention on International Trade 

in Endangered Species (Regulation (EC) No. 

338/97), animal species and plant species listed 

in Appendix IV of the Habitats Directive (Di-

rective 92/43/EEC), European bird species and 

the species listed in the Ordinance regarding the 

Protection of Wild Fauna and Flora (Federal 

Species Protection Ordinance - BArtSchV).  

Strictly protected species according to Article (2) 

No. 14 BNatSchG are those listed in Appendix A 

or B of the Washington Convention on Interna-

tional Trade in Endangered Species (Regulation 

(EC) No. 338/97), animal species and plant spe-

cies listed in Appendix IV of the Habitats Di-

rective (Directive 92/43/EEC) and the strictly pro-

tected species listed in the Federal Ordinance on 

the Protection of Species (BArtSchV).  

According to Article 44(1) No. 1 BNatSchG, wild 

animals of specially protected species must not 

be injured or killed. The prohibition of access un-

der Article 44(1) No. 1 BNatSchG aims at the 

protection of individuals and as such is inacces-

sible to a population-related relativisation (Land-

mann/Rohmer UmweltR/Gellermann BNatSchG 

Article 44 Marginal No. 9). According to 

44(5)(2)(1) BNatSchG, there is no violation of the 

prohibition of killing and injury in accordance with 

Paragraph 1(1), inter alia, for the animal species 

and European bird species listed in Appendix IV 

of the Habitats Directive "when the impairment 

caused by the intervention or the project does 

not significantly increase the risk of killing and in-

jury to specimens of the species which are con-

cerned and this impairment cannot be prevented 

by applying the necessary, professionally recog-

nised protective measures". 

According to Article 44(1) No. 2 BNatSchG, wild 

animals living in the area or fauna of strictly pro-

tected species and European bird species must 

not be significantly disturbed during reproduc-

tion, rearing, moulting, hibernation, and migra-

tion periods. It does not matter in such cases 

whether a relevant injury or disturbance is due to 

reasonable grounds, nor do reasons, motives or 

subjective tendencies play any part in respect of 

compliance with the prohibitions (LAND-

MANN/ROHMER UMWELTR GELLERMANN 

BNATSCHG ARTICLE 44 MARGINAL NO. 10–14).  

A significant disturbance does not already exist 

when it is realised for individual specimens, ra-

ther only when the disturbance worsens the con-

servation status of the local population of a spe-

cies (BVerwGE 130, 299; BVerwGE 131, 274).  

In the explanatory memorandum to the amend-

ment of the BNatSchG 2007, the term local pop-

ulation is defined as follows: "A local population 
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comprises those (partial) habitats and activity ar-

eas of the individuals of a species which are in a 

spatial-functional relationship sufficient for the 

habitat (space) requirements of the species". 

According to the Guidance Document on the 

Strict System of Protection for Species of Com-

munity Interest under the Habitats Directive 

(para. 39), disturbance within the meaning of Art. 

12 of the Habitats Directive occurs if the act in 

question reduces the chances of survival, repro-

ductive success or the ability to reproduce of a 

protected species, or if this act leads to a reduc-

tion in its range. On the other hand, occasional 

disturbances which are not likely to have a neg-

ative impact on the species concerned are not to 

be regarded as disturbance within the meaning 

of Article 12 of the Habitats Directive. 

According to the explanatory memorandum to 

the Act, a deterioration of the conservation status 

of the local population is also to be assumed 

when the chances of survival, breeding success 

or reproductive capacity are reduced (BT-Drs. 

16/5100, P. 11), whereby this must be judged on 

a species-specific basis for each individual case. 

It is therefore essential whether the disturbance 

is associated with effects which, in view of the 

circumstances of the individual case and the 

conservation situation of the species concerned, 

thereby make adverse effects on the conserva-

tion status of the local population appear likely 

(similarly in OVG Berlin NuR 2009, 898 (899), 

e.g. when rare specimens are found in the local 

population of a species, or when the population 

of a species is affected by the disturbance). e.g., 

when specimens of rare or highly endangered 

species are disturbed, the disturbed individuals 

belong to small local populations or a disturb-

ance affects all animals of the population in 

question (LANDMANN/ROHMER UMWELTR GEL-

LERMANN BNATSCHG ARTICLE 44 MARGINAL NO. 

13). In contrast, the widespread distribution of a 

species with possibly large local populations 

(BVerwG NuR 2008, 633 Marginal No. 258) or 

the existence of low-disturbance alternative hab-

itats which are usable by the animals (LAND-

MANN/ROHMER UMWELTR GELLERMANN 

BNATSCHG ARTICLE 44 MARGINAL NO. 13). 

Within the framework of the present species pro-

tection assessment, it will be examined whether 

the implementation of the plans, i.e. the imple-

mentation and operation of wind turbines and 

other facilities , fulfils the provisions of Arti-

cle 44(1) No. 1 and No. 2 BNatSchG for spe-

cially and strictly protected animal species. In 

particular, it will be examined whether the con-

struction and operation of the facilities violate the 

prohibitions under species protection law.  

The present assessment will be executed at the 

level of the assessment of the basic suitability of 

Site N-7.2 for the generation of electricity from 

wind energy. At this point in time, the technical 

design of the specific project has not been deter-

mined. In this respect, an update of the species 

protection assessment is necessary within the 

framework of the subsequent individual approval 

procedure, taking into account the specific pro-

ject parameters. 

6.2 Marine mammals 

As illustrated above, Site N-7.2 is home to the 

harbour porpoise, a species listed in Appendix IV 

(animal species and plant species of community 

interest which require strict protection) from the 

Habitats Directive, as well as harbour seal and 

grey seal, two native mammals which are spe-

cially protected under the Federal Species Pro-

tection Ordinance (Appendix 1 BArtSchV). Har-

bour porpoises therefore occur in varying num-

bers throughout the year. Seals and grey seals 

are encountered in the area in small numbers 

and irregularly. 

Against this background, the suitability of the site 

must also be ensured with regard to Article 44(1) 

BNatSchG.  

Utilisation by marine mammals varies greatly in 

the individual areas of the FEP in the German 
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North Sea EEZ. Area N-7, where Site N-7.2 is 

located, is of medium importance for harbour 

porpoises, but of low importance for grey seals 

and harbour seals. 

6.2.1 Harbour porpoise 

With an average body length of 1.5 m and a 

weight of about 60 kg, the harbour porpoise 

(Phocoena phocoena) is a small, rather incon-

spicuous species of whale which is extremely 

shy. This widespread species of whale, which is 

often located in the temperate waters of the 

North Atlantic and North Pacific, is usually ob-

served singly or as mother-calf pairs and rarely 

in groups.  

The life expectancy of the harbour porpoise is 8 

to 12 years. Observations have illustrated that 

individual animals can however live up to 23 

years of age. The harbour porpoise does not 

reach its reproductive age until it is three to four 

years old. Harbour porpoises give birth to one 

calf per year or every two years. The gestation 

period is 10 to 11 months and the lactation pe-

riod is 8 to 10 months. The calves can weigh be-

tween 4.5 and 10 kg at birth with a length of 70 

to 90 cm. Most calves are born in the months of 

May, June and July. 

Harbour porpoises use continental shelf seas of 

up to 200 m deep due to their hunting behaviour 

and diving behaviour. Their preferred depths 

seem to be between 20 and 50 m. 

The preferred food organisms for the mammals 

include fish such as sand eels, gobies, herring, 

sardines and cod with lengths of up to 30 cm. 

Among the cetacean species, the harbour por-

poise therefore indicates a distinctly selective 

feeding behaviour with a clear preference for 

food prey which is rich in fat and energy. The oc-

currence of the preferred nutrition resources 

largely determines the distribution patterns of the 

harbour porpoise. 

The harbour porpoise uses the frequency range 

between 80 kHz and 120 kHz for communication 

and echolocation and therefore belongs to the 

group of high-frequency cetaceans. 
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Being caught is a major threat to the harbour por-

poise, as are diseases, attacks by dolphins, en-

richment of food organisms with pollutants and 

microplastics as well as underwater noise.  

Erecting and operating facilities in Site N-7.2 will 

be associated with noise emissions. The impacts 

of the project, especially with regard to noise 

emissions, must be evaluated or assessed un-

der the species protection law.  

6.2.1.1 Article 44 (1) 1 of the BNatSchG 

(prohibition of killing and injury) 

Under Article 44(1) No. 1 of the Federal Nature 

Conservation Act, the killing or injuring of wild 

animals of specially protected species i.e. includ-

ing animals or mammals which are listed in Ap-

pendix IV to the Habitats Directive, such as the 

harbour porpoise, is prohibited. 

In its statements, BfN frequently assumes that, 

according to current knowledge, injuries for har-

bour porpoises occur in the form of temporary 

hearing loss when the mammals are exposed to 

a single event sound pressure level (SEL) of 

164 dB re 1 µPa2/Hz and/or a peak level of 200 

dB relating to 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, then killing conditions and in-

jury conditions in accordance with Article 44(1) 

No. 1 of the BNatSchG cannot therefore occur.  

BfN hereby takes into account the current use of 

monopiles with a diameter of up to 8.2 m and 

jacket piles with a diameter of up to 4 m. The BfN 

thereby assumes that suitable means, such as 

deterrence, soft-start procedures etc. are utilised 

in order to ensure that no harbour porpoises are 

present within the 750 m radius around the pile 

driving site. 

This estimation concurs with that of the BSH. In 

the suitability assessment, specifications are im-

plemented and subsequently, also within the 

framework of the individual approval procedures 

and, if necessary, in their enforcement, orders 

are issued regarding the necessary noise pro-

tection measures and other mitigation measures 

(so-called conflict-preventing or mitigating 

measures), compare with inter alia Lau in: 

Frenz/Müggenborg, BNatSchG, Commentary, 

Berlin 2011, Article 44 Marginal No. 3, by means 

of which the realisation of the prohibition can be 

excluded or the intensity of possible impairments 

can be reduced. The measures are to be strictly 

monitored using the prescribed monitoring sys-

tem in order to ensure with the necessary cer-

tainty that the killing provisions and injury provi-

sions of Article 44(1) No. 1 BNatSchG do not 

come into effect.  

Within the framework of the suitability determina-

tion, it will be envisaged that the subsequent 

owner of the project will be required to utilise the 

least noisy working method in accordance with 

the prevailing circumstances for the foundation 

and installation of the facilities (Article 7). On this 

basis, the BSH can, within the framework of the 

individual approval procedure as well as in the 

context of enforcement, order appropriate spec-

ifications with regard to individual work steps, 

such as deterrence measures and a slow in-

crease in pile-driving energy, by means of so-

called "soft-start" procedures. Deterrent/aver-

sive measures and the so-called “soft-starts” can 

ensure that no harbour porpoises or other ma-

rine mammals are present in an adequate area 

around the pile-driving site, keeping them a min-

imum distance of 750 m or more from the con-

struction site.  

To summarise the aforementioned points, the 

implementation of the prohibition of killing can be 

excluded by the above-mentioned mitigation and 

avoidance measures. The use of appropriate de-

terrent measures will ensure that the animals are 

outside the 750-metre radius of the point of emis-

sion. Moreover, the degree of noise reduction 

which is required and specified in the draft suita-

bility determination must be such that it can be 
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assumed that, outside the area in which no har-

bour porpoises are expected to be present as a 

result of the deterrent measures to be imple-

mented, there will be no lethal and no long-term 

adverse effects of the noise. 

The measures which are ordered by the BSH 

within the context of the individual approval pro-

cedure will prevent, with sufficient certainty, the 

fulfilment of the prohibitions of species protection 

under Article 44(1) No. 1 of the Federal Nature 

Conservation Act (BNatSchG). 

According to the current state of knowledge, nei-

ther the operation of the installations nor the lay-

ing and operation of the wind farm's internal sub-

marine cabling will have any significant negative 

impacts on marine mammals that meet the killing 

and injury criteria under Article 44(1) No. 1 of the 

Federal Nature Conservation Act. 

6.2.1.2 Article 44(1) No. 2 BNatSchG (pro-

hibition of disturbance) 

According to Article 44(1) No. 2 BNatSchG, it is 

also prohibited to cause significant disturbance 

to wild animals of strictly protected species dur-

ing the times and periods for reproduction, rear-

ing, moulting, wintering and migration.  

The harbour porpoise is a strictly protected spe-

cies according to Appendix IV of the Habitats Di-

rective, and thereby within the meaning of Article 

44(1) No. 2 in conjunction with Article 7(2) No. 

14 BNatSchG, so that a species protection as-

sessment must also be executed in this regard. 

The species protection assessment under article 

44 (1) No. 2 of the BNatSchG relates to popula-

tion-relevant disturbances of the local popula-

tion, the occurrence of which varies in the Ger-

man North Sea EEZ.  

In its statements in the context of planning ap-

proval and enforcement procedures, the Federal 

Agency for Nature Conservation (BfN) regularly 

examines the existence of disturbance under 

species protection law within the meaning of Ar-

ticle 44 (1) No. (2) of the Federal Nature Conser-

vation Act (BNatSchG). It comes to the conclu-

sion that the occurrence of a significant disturb-

ance caused by construction-related underwater 

noise in relation to the protected 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 alterna-

tive areas are available in the German North 

Sea. BfN demands that compliance with the lat-

ter requirement be ensured by coordinating the 

timing of noise-intensive activities of multiple 

project participants with the aim of ensuring that 

no more than 10 % of the area of the German 

North Sea EEZ is affected by noise (BMU 2013).  

Effects and impacts of the construction 

phase 

There will be no disturbance of harbour por-

poises within the meaning of Article 44(1) No. 2 

BNatSchG when assumed as a result of the tem-

porary pile driving work.  

According to the current state of knowledge, it 

cannot however be assumed that disturbances 

which could occur due to sound-intensive con-

struction measures would worsen the conserva-

tion status of the "local population". 

Implementing effective noise abatement man-

agement, in particular through the use of suitable 

noise abatement systems in accordance with the 

requirements of the suitability determination and 

subsequent orders in the individual approval pro-

cedure of the BSH, and taking into account the 

requirements of the noise abatement concept of 

the Federal Ministry for the Environment, Nature 

Conservation and Nuclear Safety (BMU) (2013), 

will mean that negative impacts of pile driving on 

harbour porpoises are not to be expected. 

In this respect, the suitability determination 

thereby contains the requirement for the project 

sponsor to coordinate the pile driving work as re-

quired for its project with that of other projects 

which could potentially be constructed during the 
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same period. The planning approval decrees 

from the BSH will contain specific directives 

which will ensure effective noise abatement 

management by means of suitable measures.  

In accordance with the precautionary principle, 

measures to prevent and reduce the effects of 

noise during construction are to be specified ac-

cording to the state of the art in science and tech-

nology. The decreed measures in the suitability 

determination, or subsequently in the planning 

decree and, in particular, the measures ordered 

in the planning approval decisions in order to en-

sure the requirements of species protection are 

coordinated with the BSH in the course of imple-

mentation and adapted, if necessary. The follow-

ing noise-reducing, sound-reducing and environ-

mental protection measures are ordered regu-

larly within the framework of the plan-approval 

procedures: 

 Preparation of a sound prognosis under con-

sideration of the site- and installation-specific 

characteristics (basic design) before the start 

of construction, 

 Selection of the erection method for produc-

ing the lowest-possible noise level according 

to the state of the art and the existing condi-

tions, 

 Creating a specific noise prevention concept, 

as adapted to the selected foundation struc-

tures and construction processes, for imple-

mentation of pile driving, in principle two 

years before the start of construction, and in 

any case before the conclusion of contracts 

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 installation design to reduce 

operational 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 

and driving away measures by utilising the Seal 

Scarer will be accompanied by a large loss of 

habitat, caused by the animals' flight reactions 

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 
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been used in construction projects in the Ger-

man North Sea EEZ since 2018. The develop-

ment of new deterrence systems, such as the 

Fauna Guard System, opens up the possibility 

for the first time to adapt the deterrence of har-

bour porpoises and seals in such a way that the 

realisation of the killing and realisation elements 

within the meaning of Article 44(1) No. 1 of the 

Federal Nature Conservation Act can be ex-

cluded with certainty without leading to a simul-

taneous realisation of the disturbance elements 

within the meaning of Section 44 (1) (2) of the 

Federal Nature Conservation Act (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. 

When required, adjustments in the application of 

the system will have to be implemented in future 

construction projects.  

On the basis of the aforementioned requirement, 

this or another type of deterrence can be de-

creed when it proves to be more suitable on the 

basis of the state of knowledge and the state of 

the art at that particular point in time 

The selection of noise reduction and/or abate-

ment measures by the subsequent developers of 

the individual projects must always be based on 

the state of the art in science and technology and 

on experience already gained in other offshore 

projects. Findings based on practical experience 

in the application of technical noise-reducing 

systems and from experience with the control of 

the pile driving process in connection with the 

characteristics of the impact piling hammer were 

gained, in particular, during the foundation work 

in the projects "Butendiek", "Borkum Riffgrund I", 

"Sandbank", Gode Wind 01/02", "NordseeOne", 

"Veja Mate", "Arkona Basin Southeast", "Merkur 

Offshore", "EnBWHoheSee" and others. A cur-

rent study which was commissioned by BMU 

(BELLMANN, 2020) provides an overarching-pro-

ject evaluation and presentation of the results 

from all technical noise reduction and abatement 

measures utilised 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 ranging from 22 m 

to 41 m, in seabed soils ranging from homoge-

neous sandy to heterogeneous 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 various procedures to ef-

fectively harmonise installation processes and 

noise protection.  

According to the current state of knowledge and 

based on the development of technical noise 

protection to date, it can be assumed that con-

siderable disturbance to harbour porpoises can 

be excluded from the foundation work within the 

areas covered by the Site N-7.2 even assuming 

the use of piles with a diameter of more than 10 

m. 

Furthermore, the planning approval decision of 

the BSH will specify monitoring measures and 

noise measurements in detail in order to detect 

a possible hazard potential on site on the basis 

of the actual project parameters and, if neces-

sary, to initiate optimisation measures.  

New findings thereby confirm that the reduction 

of noise input through the use of technical noise 

reduction systems clearly reduces disturbance 

effects which act on harbour porpoises. Minimis-

ing the effects therefore not only concerns the 

spatial but also temporal extent of disturbances 

(BRANDT et al. 2016). 

As a result, and by applying the aforementioned 

strict noise protection and noise reduction 

measures in accordance with the principles and 

objectives of the suitability determination and the 
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orders in the planning approval decisions, there 

is no reason to fear significant disturbance within 

the meaning of Section 44 (1) No. 2 of the Fed-

eral Nature Conservation Act (BNatSchG) if the 

limit value of 160 dB SEL5 at a distance of 750 m 

is complied with. Furthermore, the BfN's imple-

mented demand to coordinate the timing of 

noise-intensive construction phases of different 

project developers in the German North Sea 

EEZ in accordance with the BMU's Noise Abate-

ment Concept (2013) is mandated. 

Impacts during operation 

According to the current state of knowledge, the 

operationof offshore wind turbines cannot be as-

sumed to thereby constitute a disturbance in ac-

cordance with Article 44(1) No. 2 of 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 noise 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. In contrast to this, no significant 

masking effects were found at operating noise 

levels of 115 dB re 1 µPa. The previous results 

from the monitoring of underwater sound and/or 

noise in offshore wind farms as well as in their 

surroundings confirm that the noise and/or 

sound emissions from the operation of the tur-

bines do not clearly rise above the background 

noise and/or sound even after a few hundred 

metres (Chapter 4.5.1).  Monitoring the harbour 

porpoises during the operational phase of off-

shore wind farms in the German EEZ of the 

North Sea has also not revealed any evidence of 

avoidance or alterations in behaviour. Offshore 

wind farms which are located in areas of high 

abundance continue to be frequented by harbour 

porpoises. This result applies not only to wind 

farms in the harbour porpoise's main distribution 

area in the German Bight, such as "Butendiek", 

but also to wind farms in areas outside this area, 

such as North of Borkum (BIOCONSULT SH 2018, 

2019, IFAÖ et al. 2018, 2019). 

Results of a study on habitat use of offshore wind 

farms by harbour porpoises in operation from the 

Dutch offshore wind farm "Egmont aan Zee" also 

confirm this observation. With the help of acous-

tic recording, the use of the area of the wind farm 

and/or of two reference areas by harbour por-

poises was considered before the construction 

of the turbines (baseline recording) and in two 

consecutive years of the operational phase. The 

results of the study confirm a pronounced and 

statistically significant increase in acoustic activ-

ity in the inner area of the wind farm during the 

operating phase compared to the activity or use 

during the baseline survey (SCHEIDAT et al. 

2011). The increase in harbour porpoise activity 

within the wind farm during operation signifi-

cantly exceeded the increase in activity in both 

reference areas. The increase in use of the wind 

farm area was significantly independent of sea-

sonality and interannual variability. The authors 

of the study see a direct correlation between the 

presence of the turbines and the increased 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 calming of the 

area due to the absence of fishing and shipping 

or possibly a positive combination of these fac-

tors. 

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.  



Species protection assessment 151 

 

The results from the monitoring of the opera-

tional phase of offshore wind farms in the EEZ 

have so far not yielded clear results. The inves-

tigations in accordance with StUK4 using air-

craft-based survey has so far revealed fewer 

sightings of harbour porpoises inside the wind 

farm areas than outside. However acoustic re-

cording of habitat use by means of special un-

derwater measuring devices, the so-called 

CPODs, shows that harbour porpoises use the 

wind farm areas (BUTENDIEK 2017, North HELGO-

LAND, 2019, KRUMPEL et al., 2017, 2018, 2019). 

Both methods, firstly the visual/digital detection 

from aircraft and acoustic detection are comple-

mentary i.e. the results from both methods 

should be utilised in order to identify and assess 

possible effects. The joint evaluation of the data, 

the development of suitable evaluation criteria 

and the description of the biological relevance is 

to be the subject matter of a research pro-

gramme. 

In order to guarantee with sufficient certainty that 

contravening of the prohibition in accordance 

with Article 44(1) No. 2 of the BNatSchG will not 

occur, an operational sound-reducing turbine de-

sign in accordance with the state of the art will 

be used against this background in the sense of 

the corresponding requirements of the suitability 

determination (Article 7(4)). 

Appropriate monitoring will also be provided for 

the operational phase of the individual projects 

in Site N-7.2 as the area which is covered by the 

suitability determination in order to identify and 

assess any location-specific and project-specific 

impacts. 

As a result, the protective measures which have 

been ordered are considered to be sufficient to 

ensure that, where harbour porpoises are con-

cerned, operation of turbines in Site N-7.2 as 

covered by the plan and also does not contra-

vene the prohibitions according to Section 44(1) 

No. 2 BNatSchG.  

Other marine mammals 

In addition to the harbour porpoise, other animal 

species listed as such in a statutory instrument 

in accordance with Article 54(1) are also consid-

ered to be specially protected under Article 7(2) 

No. 13 (c) BNatSchG. The Federal Ordinance on 

Species of Wild Fauna and Flora (BArtSchV), 

which was issued on the basis of Article 54(1) 

No. 1 BNatSchG, states that native mammals 

are listed as specially protected and thereby also 

fall under the species protection provisions of Ar-

ticle 44 (1) No.1 BNatSchG. In principle, the con-

siderations which are listed in detail for harbour 

porpoises regarding noise pollution from the 

construction and operation of offshore wind tur-

bines apply to marine mammals occurring in Site 

N-7.2 and its surroundings. However, dependent 

on the species, hearing thresholds, sensitivity 

and behavioural responses vary considerably 

among marine mammals. The differences in the 

perception and evaluation of sound events 

among marine mammals are based on two com-

ponents: On the one hand, the sensory systems 

are morphoanatomically and functionally spe-

cies-specific. As a result, marine mammal spe-

cies therefore hear and react differently to 

sound. On the other hand, both perception and 

reaction behaviour depend on the respective 

habitat (KETTEN 2004). 

Also with regard to harbour seals and grey seals, 

there are no indications from the monitoring of 

the operational phase that would suggest an 

avoidance of the areas or alterations in behav-

iour. 

Site N-7.2 and its surroundings are not consid-

ered to be of particular importance for harbour 

seals and grey seals. The nearest frequently fre-

quented breeding and resting sites are located 

at a distance of more than 80 km towards Helgo-

land and the East Frisian Islands.  

Seals are generally considered tolerant to 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 
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findings, seals can still hear pile-driving sounds 

at a distance of more than 100 km.  

Overall, it can be assumed that the operation of 

the facilities in Site N-7.2 will not fulfil the prohi-

bition criteria of Article 44(1) No. 2 BNatSchG 

with regard to harbour seals and grey seals, due 

to the distances from the breeding and resting 

areas which are mentioned above and the 

measures specified. 

6.3 Avifauna (seabirds, resting as 

well as migratory birds) 

The suitability of Site N-7.2 for offshore wind en-

ergy use is to be assessed on the basis of spe-

cies protection requirements in accordance with 

Article 44(1) BNatSchG for avifauna (resting 

birds and migratory birds). 

The surroundings of Site N-7.2 contain protected 

bird species according to Appendix I of the Birds 

Directive (in particular red-throated loons, black-

throated loons, little gulls, Sandwich, common 

and Arctic tern) and regularly occurring migratory 

bird species (in particular storm gulls and herring 

gulls, fulmar, gannet, kittiwake, guillemot and ra-

zorbills) occur in varying densities. Against this 

background, the compatibility of the plans with 

Article 44(1) No. 1 of the BNatSchG (prohibition 

of killing and injury) and Article 44(1) No. 2 of the 

BNatSchG (prohibition of disturbance) must be 

examined and ensured. 

All previous findings indicate that Site N-7.2 and 

its surroundings are of medium importance for 

seabirds, including species which are listed in 

Appendix I of the Birds Directive. Site N-7.2 lies 

outside the concentration centres of various bird 

species which are listed in Appendix I of the 

Birds Directive, such as loons, lesser black-

backed gulls and terns. 

In the case of migratory bird species, Site N-7.2 

including its surroundings is of medium im-

portance. It is hereby assumed that significant 

proportions of the songbirds breeding in northern 

Europe will migrate across the North Sea. How-

ever, guidelines and concentration areas for bird 

migration are not present in the EEZ. There is 

evidence that the flight intensity will however de-

crease with as distances away from the coast in-

crease. 

6.3.1 Article 44 (1) 1 of the BNatSchG (pro-

hibition of killing and injury) 

In accordance with Article 44 (1) No. 1 

BNatSchG in conjunction with Article 5 V-RL*, it 

is prohibited to hunt, capture, injure, or kill wild 

animals of specially protected species. Species 

which are considered to be under special protec-

tion include European bird species, thereby the 

species listed in Appendix 1 of the V-RL, species 

whose habitats and residing areas are protected 

in the nature reserves, as well as characteristic 

species and regularly occurring migratory bird 

species (in particular storm and herring gull, ful-

mar, gannet, kittiwake, guillemot and razorbills). 

Accordingly, injuring or killing 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 encountered. 

For example, a collision of divers is not to be ex-

pected because of their pronounced avoidance 

behaviour towards vertical obstacles.  

As already represented and in accordance with 

Article 44(5) second sentence No. 1 BNatSchG, 

a violation of the prohibition of killing and injury 

does not exist "when the impairment caused by 

the intervention or the project does not signifi-

cantly increase the risk of killing and injury to 

specimens of the species concerned, and this 

impairment cannot be avoided by applying the 

necessary, professionally recognised protective 

measures". This exception was included in the 

BNatSchG on the basic principles from the perti-

nent Supreme Court decisions, since in the plan-

ning and approval of public infrastructure and pri-

vate construction projects, it must regularly be 

assumed that unavoidable operational killings or 
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injuries of single individuals (e.g. due to collision 

of birds with wind turbines) can sometimes occur 

which, however, as the realisation of socially ad-

equate risks, should not fall however under the 

scope of the ban (BT-Drs. 16/5100, Page 11 and 

16/12274, Page 70 following on.). An attribution 

can only be executed when 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, 

measures to avoid and reduce risks are to be in-

cluded in the assessment (compare with LÜT-

KES/EWER/HEUGEL, ARTICLE 44 BNATSCHG, 

MARGINAL NO. 8, 2011; BVERWG, JUDGEMENT OF 

12 MARCH 2008; FILE REFERENCE 9 A3.06; 

BVERWG, JUDGEMENT OF 9 July 2008, File Refer-

ence 9 A14.07; FRENZ/MÜGGENBORG/LAU, Arti-

cle 44 BNATSCHG, MARGINAL NO. 14, 2011). 

It is not therefore possible to exclude that individ-

ual collision-related losses caused by the erec-

tion of a fixed installation in previously obstacle-

free areas cannot be completely ruled out. How-

ever, the measures provided for in the suitability 

determination, such as minimising light emis-

sions, will ensure that collisions with offshore 

wind turbines are prevented as far as possible or 

that this risk is at least minimised. In addition, ef-

fects monitoring is to be executed during the op-

erating phase in order to verify the current nature 

conservation assessment of the actual risk of 

bird strikes which are posed by the installations 

and, if necessary, to be able to adjust for this. 

According to the provisions of the WindSeeG 

(Wind and Sea Act), additional measures can be 

ordered within the framework of the planning ap-

proval and also later during enforcement. 

Against this background, the BSH hereby esti-

mates that there is no significant increase in the 

risk of killing or injuring migratory birds. In its 

statement of 31.05.2021, the BfN also assumes 

that a wind farm on Site N-7.2 would not result in 

a significantly increased risk of killing. The imple-

mentation of offshore wind turbines, together 

with ancillary facilities such as an accommoda-

tion platform and cabling within the wind farm on 

Site N-7.2, therefore does not violate the prohi-

bition of killing and injury pursuant to Article 

44(1) No.(1) of the Federal Nature Conservation 

Act (BNatSchG).  

According to the current state of knowledge, a 

significantly increased risk of collision of individ-

ual resting bird species in Site N-7.2 is not dis-

cernible as location-related. This conclusion was 

also reached by the BfN in its statement of 

31.05.2021. 

The realisation of the prohibition of injury and kill-

ing under Article 44(1) No. 1 BNatSchG in the 

context of offshore wind energy use on Site N-

7.2 can therefore be ruled out with the required 

certainty in this particular case. 

6.3.2 Article 44(1) No. 2 BNatSchG (prohi-

bition of disturbance) 

Pursuant to Article 44(1) No. 2 BNatSchG, it is 

prohibited to significantly disturb wild animals of 

strictly protected species during the breeding, 

rearing, moulting, hibernation and migration pe-

riods, whereby a significant disturbance exists if 

the disturbance worsens the conservation status 

of the local population of a species. 

The species protection assessment pursuant to 

Article 44(1)(2) BNatSchG refers to population-

relevant disturbances of local populations. For 

this reason, it is necessary to consider possible 

disturbances to local populations in German wa-

ters, especially in the German EEZ, which will be 

caused by wind energy use on Site N-7.2. A 

cross-area and area-wide species protection as-

sessment with regard to the ban on disturbance 

in the sense of a deterioration in the conserva-

tion status of local populations of protected spe-

cies has been executed as part of the SEA for 

the Site Development Plan (SDP 2020a). The 

following contains a brief summary of the results 

of the species protection assessment with re-

gard to Article 44 (1) No. 2 BNatSchG for the site 

development plan. 
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Summary of the species protection assess-

ment under Article 44(1)(2) BNatSchG (prohi-

bition of disturbance) for the FEP  

The focal point for the assessment was on the 

loon species group, which has been shown to be 

particularly sensitive to wind farms when based 

on the results of operational monitoring of off-

shore wind farms in the German EEZ, research 

projects and published literature.  

The assessment resulted in the fact that loons 

are highly sensitive in terms of population biol-

ogy, that the main concentration area is of high 

importance for the conservation of the local pop-

ulation and that the adverse effects due to avoid-

ance behaviour towards offshore wind farms are 

intense and permanent.  

In order to prevent a deterioration of the conser-

vation status of the local population because of 

the cumulative impacts of the wind farms, it is 

necessary to retain the area of the main concen-

tration area which is currently available to loons 

outside the impact zones of already imple-

mented wind farms as free of new wind farm pro-

jects. 

The BSH came to the conclusion that a signifi-

cant disturbance within the meaning of Article 

44(1) No. 2 BNatSchG as a result of the imple-

mentation of the plan (FEP) can be excluded 

with the necessary certainty when it can there-

fore be ensured that no additional habitat loss 

occurs in the main concentration area.  

As a result, Site N-5.4 was excluded from addi-

tional planning for offshore wind turbines when 

based on the results of the assessment of cumu-

lative adverse effects on the conservation status 

of the local population of common loons, and Ar-

eas N-4 and N-5 were therefore placed under 

consideration for subsequent use. 

For Areas N-1 to N-3, N-6 to N-13 the assess-

ment pursuant to Article 44(1)(2) BNatSchG 

came to the conclusion that, based on the cur-

rent state of knowledge, it cannot be assumed 

that the disturbance requirement is fulfilled, 

which also applies to other species listed in Ap-

pendix I of the VRL and which also and charac-

teristic species as well as regularly occurring mi-

gratory bird species. 

Species protection assessment pursuant to 

Article 44(1)(2) BNatSchG for Site N-7.2 

The result of the assessment in the context of the 

preparation of the FEP (BSH 2020a) can be con-

firmed for Site N-7.2 on the basis of the available 

data and information. 

As already explained, protected species occur 

on Site N-7.2 and in its vicinity. These include 

species listed in Appendix of VRL (Birds Di-

rective), species whose habitats are protected in 

the nature conservation areas, as well as char-

acteristic species and regularly occurring migra-

tory bird species (in particular storm and herring 

gull, fulmar, gannet, kittiwake, guillemot and ra-

zorbills). Against this background, the compati-

bility of the Site N-7.2 with Article 44(1) No. 2 

BNatSchG in conjunction with Article 5 of the 

VRL must be ensured. 

The region in which Site N-7.2 is located is uti-

lised mainly by loons as a passage area during 

their migration periods. The site is located out-

side the identified, main concentration region for 

loons in the German Bight. On the basis of avail-

able data from research projects and monitoring 

of wind farm clusters, the BSH thereby con-

cludes that Site N-7.2 and its surroundings are 

not of high importance for the common loon rest-

ing population in the German North Sea. Site N-

7.2 is located at a distance of more than 50 km 

from the main concentration for loons. Due to 

this distance, it can therefore be safely assumed 

that there will be no significant disturbance for 

the local loon population in the main concentra-

tion area West of Sylt. In its statement regarding 

the draft environmental report on Site N-7.2 

dated 31.05.2021, the Federal Agency for Na-

ture Conservation shares this assessment. As a 

result, a significant disturbance of the local pop-

ulation according to Article 44(1) No. 2 

BNatSchG can be excluded with the necessary 
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certainty. Based on the observed densities of 

Lesser black-backed gulls in the vicinity of Site 

N-7.2 as well as the temporally limited coupling 

to the species-specific main migration periods, a 

maximum medium importance of the vicinity of 

N-7.2 for lesser black-backed gulls can be as-

sumed. Maximum densities determined are sub-

ject to strong interannual fluctuations. Cumula-

tive effects on the population are not to be ex-

pected according to current knowledge. With re-

gard to lesser black-backed gulls and according 

to the current state of knowledge, a wind farm 

project on Site N-7.2 can exclude with the nec-

essary certainty when implementing the disturb-

ance requirement according to Article 44(1) No. 

2 BNatSchG. This estimation was also reached 

by the BfN in its statement of 31.05.2021. 

Based on the available findings on the occur-

rence of Terns in the vicinity of Site N-7.2, the 

BSH does not assume, according to the current 

state of knowledge, that there will be a significant 

disturbance due to an offshore wind farm project 

on Site N-7.2. Terns only use the vicinity of Site 

N-7.2 as a migration area during migration peri-

ods. According to the current state of knowledge, 

the implementation of the disturbance inventory 

according to Article 44(1) No. 2 BNatSchG for 

terns can be excluded with the necessary cer-

tainty. This estimation was also reached by the 

BfN in its statement of 31.05.2021. 

According to the current state of knowledge, sig-

nificant impacts on guillemots and razorbills due 

to a wind farm project on Site N-7.2 are not to be 

expected due to the large overall population and 

the large-scale distribution in the area. In its 

statement of 31.05.2021, BfN states that, based 

on the current state of knowledge, it cannot be 

assumed that the construction of a wind farm on 

Site N-7.2 will therefore have any significant im-

pact on guillemot and razorbills. Nevertheless, 

and also with regard to the avoidance behaviour 

of guillemots and razorbills, BfN refers to initial 

indications of a higher effect strength, which 

prompted BfN to initiate a research project on the 

potential impacts of further wind power develop-

ment. The findings and knowledge gained from 

this research project, as well as other related fu-

ture results, will be taken into account in the fu-

ture. However, for an offshore wind farm on Site 

N-7.2 and according to current knowledge, the 

implementation of the disturbance status 

measures according to Article 44(1) No. 2 

BNatSchG can exclude this issue with the nec-

essary certainty. 

So far little is known about the reaction from the 

fulmar to offshore wind farms under construction 

or in operation, as generally low sighting rates, 

as well as insufficient data, do not permit any re-

liable statements to be made. A low sensitivity to 

offshore wind farms is assumed for them in ex-

pert circles. In its statement of 31.05.2021, the 

Federal Agency for Nature Conservation (BfN) 

comes to the conclusion that the disturbance re-

quirement in accordance with Article 44(1) No. 2 

BNatSchG will not be fulfilled by a project on Site 

N-7.2. The BSH concurs with this estimation. 

Due to the low densities observed in the vicinity 

of Site N-7.2, significant disturbance pursuant to 

Article 44(1)(2) BNatSchG can be excluded with 

the necessary certainty.  

Gannets were observed in variable abundance 

during the surveys on Site N-7.2. A spatial focal 

occurrence on Site N-7.2 could not be deter-

mined. In view of the interannual fluctuations in 

the occurrence of this highly mobile species, no 

overriding importance can be assumed for Site 

N-7.2. In its statement of 31.05.2021, the Fed-

eral Agency for Nature Conservation (BfN) 

comes to the conclusion that the disturbance re-

quirement in accordance with Article 44(1) No. 2 

BNatSchG will not be fulfilled by a project on Site 

N-7.2. The BSH concurs with this estimation.  An 

implementation of the disturbance requirement 

according to Article 44(1) No. 2 for gannets can 

be excluded with the necessary certainty. 

Seabirds and resting birds in the vicinity of Site 

N-7.2 are dominated by the gull population. Her-

ring gulls and kittiwakes are the most common 
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species among these. In general, offshore wind 

turbines seem to attract the majority of gull spe-

cies. They are also known as prominent ship fol-

lowers. Significant impacts on gulls from an off-

shore wind farm on Site N-7.2 are not expected 

according to current knowledge. In its statement 

of 31.05.2021, the BfN also states that a project 

on Site N-7.2 would not cause any significant 

disturbance within the meaning of Article 44(1) 

No.2. According to the current state of 

knowledge, the construction and operation of off-

shore wind turbines and ancillary facilities (ac-

commodation platform, cabling within the wind 

farm) on Site N-7.2 can be ruled out with the nec-

essary certainty as a cause of significant disturb-

ance pursuant to Article 44(1) No. 2 BNatSchG. 

At the time of determining the suitability of Site 

N-7.2, the technical construction of the specific 

project has not been determined. In this respect, 

it is necessary to update the examination of the 

implementation for the element of disturbance 

according to Article 44(1) No. 2 BNatSchG within 

the framework of the individual approval proce-

dure. 

6.4 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 migrating species, migration corridors, migra-

tion heights, and migration concentrations. Pre-

vious knowledge merely confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea.  

6.4.1 Article 44 (1) No. 1 and No. 2 

BNatSchG 

Bats belong to a very high level for species and 

fauna of common interest, which have to be pro-

tected according to Appendix IV of the FHH 

(Habitats Directive) Guide, and are therefore 

highly protected in accordance with Article 7 (2) 

No. 14 BNatSchG. A total of 25 bat species are 

currently native to Germany. According to expert 

knowledge, the risk of isolated collisions with 

wind turbines cannot be ruled out. In terms of 

species protection, the same considerations ap-

ply in principle as those already mentioned in the 

assessment of avifauna. Collision with offshore 

structures does not constitute deliberate killing. 

In this case, explicit reference can be made to 

the guidance document on the strict system of 

protection for animal species of community inter-

est under FHH, which in II.3.6 Margin No. 83 

thereby assumes that killing bats through colli-

sions with wind turbines is an incidental killing to 

be continuously monitored under Article 12(4) 

FHH.  

 

Experience and findings from research projects 

and/or gained from wind farms already in opera-

tion will also be adequately considered in further 

processes. 

The data available for the EEZ of the North Sea 

are fragmentary and insufficient to be able to 

draw conclusions about bat migration. It is not 

possible to draw concrete conclusions on migra-

tory species, migration directions, migration 

heights, migration corridors and possible con-

centration ranges on the basis of the available 

data. What we have seen so far only confirms 

that bats, especially long-distance migratory 

species, fly over the North Sea. 

However, it can be assumed that any negative 

impacts of wind turbines on bats can be coun-

tered by the same avoidance and mitigation 

measures provided for the protection of bird mi-

gration. Moreover, Site N-7.2 is located in an 

area far from the coast.  

According to the current state of knowledge, the 

construction and operation of offshore wind tur-

bines and ancillary facilities (accommodation 

platform, cabling within the farm) on Site N-7.2 is 

neither likely to result in either killing or injury un-

der Article 44(1) No. 1 BNatSchG nor of signifi-

cant disturbance under Article 44(1) No. 2 

BNatSchG. 
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7 Impact assessment/area 

protection assessment  

7.1 Legal basis 

In accordance with Article 36 in conjunction with 

Articles 34 BNatSchG, plans or projects which, 

individually or in conjunction with other plans or 

projects for a Natura2000 region, and which can 

significantly affect the habitats and EU bird pro-

tection area and which do not directly serve the 

management of the area must be assessed for 

their compatibility with the protection and con-

servation objectives of a Natura2000 region. 

This also applies to projects outside the region 

which, either individually or in combination with 

other projects or plans, are likely to significantly 

affect the region's conservation objectives. The 

Natura2000 network comprises the regions of 

community importance (FFH regions) according 

to the FLL (Habitats Directive) as well as the bird 

sanctuaries. Insofar as these regions have been 

designated as protected regions, the assess-

ment refers to the compatibility with the protec-

tive purpose of these nature conservation areas, 

Article 34(1) Sentence 2 BNatSchG. 

The scope of the impact assessment is therefore 

narrower than that of the rest of the SEA, be-

cause it is limited to reviewing the compatibility 

with the conservation objectives defined for the 

protected area, i.e. it has a territorial reference. 

Within the framework of the present SEA, the 

compatibility of the construction and operation of 

wind turbines on Site N-7.2 with the conservation 

objectives of the individual nature conservation 

areas is to be examined separately for each pro-

tected property and protected area.  

The compatibility assessment which is to be ex-

ecuted here for Site N-7.2 will take place at the 

higher level of the suitability assessment and 

does not replace the assessment at the level of 

the specific project in knowledge of the specific 

project parameters, which is to be executed 

within the framework of planning approval proce-

dures. In this respect, further preventative and 

mitigation measures are to be expected if these 

are deemed necessary by the impact assess-

ment within the framework of approval proce-

dures in order to exclude any adverse effect on 

the conservation objectives of the Natura2000 

areas and/or conservation purposes of the pro-

tected areas by the use within or outside a nature 

conservation area. The compatibility within the 

framework of the suitability assessment is there-

fore to be examined on the basis of the previ-

ously executed reviews for the nature conversa-

tion area and/or FHH region. 

Before being designated as marine areas pursu-

ant to Article 20(2) 57 of the Federal Nature Con-

servation Act under European law, from 12th De-

cember 2007 the nature conservation areas in 

the EEZ had been included as FFH sites in the 

first updated list of sites of Community im-

portance in the Atlantic biogeographical 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 assessment had al-

ready been performed as part of the Federal Off-

shore Sectoral Plan for the German North Sea 

EEZ (BSH 2017). Most recently, a compatibility 

review was executed according to Article 34(1) 

BNatSchG in the context of the SEA for the site 

development plan (BSH, 2019a).  

Essentially, construction of artificial installations 

and structures in nature conservation areas is 

prohibited. Also, in accordance with Article 5(3) 

No. 5 lit a), sites must not be located within a 

protected area designated according to Article 

57 BNatSchG, which has to be reviewed again 

within the framework of the suitability assess-

ment.  

Projects and plans located outside protected ar-

eas must also be examined for their compatibility 

with the protective purpose of the respective or-

dinance as “surrounding projects” (LAND-

MANN/ROHMER, Article 34 BNatSchG, Marginal 

No. 10) (compare with Article 5(4) NSGBRgV). 



Impact assessment/area protection assessment 159 

 

They are therefore considered permissible 

when, according to Article 34(2) BNatSchG, they 

cannot lead to significant adverse effects of the 

components of the nature conservation area 

which are relevant to the conservation purpose 

or when they fulfil the requirements according to 

Article 34(3) to (5) BNatSchG (also compare with 

Article 5(2) and (4) NSGFmbV). The protection 

purpose results from the protection area ordi-

nance or other instructions. 

The German EEZ of the North Sea contains the 

nature conservation areas “Sylt Outer Reef – 

Eastern German Bight” (Ordinance regarding 

the establishment of the nature conservation 

area “Sylt Outer Reef – Eastern German Bight” 

of 22 September 2017), “Borkum Reef Ground” 

(Ordinance on the establishment of the nature 

conservation area “Borkum Reef Ground” of 22 

September 2017) and “Dogger Bank” (Ordi-

nance on the establishment of the nature con-

servation area “Dogger Bank” of 22 September 

2017).  

Within the framework of the impact assessment, 

the habitat types “reef” (EU code 1170) and 

“sandbank” (EU code 1110) according to Appen-

dix I of the FHH-RL (Habitats Directive) with their 

characteristic and endangered biotic communi-

ties and species as well as protected species, 

specifically fish (river lamprey, twaite shad), ma-

rine mammals according to Appendix II of FHH-

RL (harbour porpoise, grey seal, and harbour 

seal) as well as protected bird species according 

to Appendix I of the Birds Directive (in particular 

red-throated loons, black-throated loons, little 

gull, Sandwich tern, common tern, and Arctic 

tern) and regularly occurring migratory bird spe-

cies (in particular common and lesser black-

backed gull, Northern fulmar, Northern gannet, 

kittiwake, guillemot, and razorbills). 

The nature reserve of "Borkum Riffgrund" with 

an area of 625 km2 is the closest to Site N-7.2 in 

the German EEZ. The shortest distance be-

tween Site N-7.2 and the nature reserve of 

"Borkum Riffgrund" is 27.0 km. 

In addition, the FFH area of "Lower Saxony Wad-

den Sea National Park” is also located 57.7 km 

away from Site N-7.2 (EU code: DE 2306-301, 

Act on the "Lower Saxony Wadden Sea National 

Park" of 11 July 2001 (NWattNPG)) in the 

coastal sea. The FFH region in the territorial sea 

has already been included in the list of Sites of 

Community Importance (SCIs) in the Atlantic bi-

ogeographical region in accordance with Article 

4(2) of the FFH-RL by decision of the EU Com-

mission of 7 December 2004 (Official Journal of 

the EU, 29 December 2004, L387/1).  

The nature conservation area “Sylter Außenriff – 

Östliche Deutsche Bucht” has an area of 

5,603 km2 and is located in the southern North 

Sea. The shortest distance to Site N-7.2 is 49.8 

km. 

The “Doggerbank” nature conservation area has 

an area of 1,692 km2 and is located in the so-

called “Duck’s bill” of the German EEZ. The 

shortest distance to Site N-7.2 is 154.3 km. 

The framework of the compatibility review will 

also consider possible long-distance effects on 

these two protected areas in the German EEZ as 

well as protected areas in the adjacent waters of 

neighbouring countries. 

7.2 Impact assessment Impact with 

regard to habitat types  

The conservation or, insofar as it is required, the 

restoration of a favourable conservation status of 

the habitat types "sandbanks with only slight per-

manent over topping by seawater" and "reefs" is 

the conservation objective of the "Borkum 

Riffgrund" nature reserve in accordance with Ar-

ticle 3(3) No. 1 NSGBRgV (Federal Nature Con-

servation Act). Sandbanks" are also protected in 

the "Doggerbank" nature reserve pursuant to Ar-

ticle 3(3) No. 1 NSGBRgV and value-determin-

ing habitat types in the "Lower Saxony Wadden 

Sea National Park" in the coastal sea. 

Due to the shortest distance of Site N-7.2 of at 

least 27.0 km to the nature reserve "Borkum 
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Riffgrund" in the German EEZ, and respectively 

of 57.7 km to the FHH regions of "Lower Saxony 

Wadden Sea National Park" in the territorial sea, 

impacts on the Habitats Directive habitat types 

"reef" and "sandbank" in the nature reserve 

"Borkum Riffgrund" and the FHH habitat types in 

the "Lower Saxony Wadden Sea National Park" 

with their characteristic and endangered biotic 

communities and species due to construction, in-

stallation and operation can therefore be ex-

cluded. Site N-7.2 lie far outside the drift dis-

tances which has been discussed in the litera-

ture so that no release of turbidity, nutrients, and 

pollutants which could adversely affect the na-

ture conservation and FFH areas in their compo-

nents relevant to the conservation objectives or 

the conservation purpose is to be expected. 

7.3 Impact assessment with regard 

to protected species 

7.3.1 Protected marine mammal species 

7.3.1.1 Compatibility review according to 

Article 36 in conjunction with 34(1) 

BNatSchG in conjunction with Arti-

cle 5(6) of the Ordinance on the 

Establishment of the “Borkum 

Riffgrund” Nature Conservation 

Site 

In accordance with Article 36 in conjunction with 

Article 34(1) BNatSchG as well as Article 5(6) 

NSGBRgV, the requirements of Article 5(4) 

NSGBRgV must always be observed when de-

termining the suitability of Site N-7.2.  

The review for the impacts of the construction of 

offshore wind turbines and ancillary facilities 

within Site N-7.2 is hereby based on the conser-

vation purposes of the nearest protected area in 

the German EEZ, "Borkum Riffgrund". According 

to Article 3 (1) NSGBRgV, the purpose of protec-

tion is to achieve the conservation objectives of 

the Natura2000 conservation area. According to 

Article 3(2) No. 3 in conjunction with Paragraph 

2 NSGBRgV, 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 Article 3(5) No. 1 to 5 NSGBRgV, 

the ordinance sets out objectives in order to en-

sure the conservation and restoration of the ma-

rine mammal species listed in Article 3(2) 

NSGBRgV (harbour porpoise, harbour seal, and 

grey seal) as well as to conserve and, where 

necessary, restore 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 

paragraph 3, Number 2 and, in particular, as 

a habitat of supraregional importance for 

harbour porpoises in the area of the East 

Frisian Wadden Sea, 

 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 
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 No. 5: a high vitality of individuals and spe-

cies-typical age structure of fish and cyclo-

stomes populations as well as the spatial 

and temporal distribution patterns and pop-

ulation densities of their natural food 

sources. 

Site N-7.2 is located within Region N-7 of the 

Site Development Plan (FEP, 2019, 2020) in the 

German EEZ. The shortest distance to the na-

ture reserve of "Borkum Riffgrund", (EU code: 

DE 2104-301) is 27.3 km.  

The FEP (2019, 2020) has implemented speci-

fied regions, areas and sites for wind turbines 

and platforms. The potential impacts of the plan 

have been assessed within the framework of the 

impact assessment for the site development 

plan. The assessment has therefore resulted in 

the conclusion that the construction and opera-

tion of offshore wind turbines and platforms in 

Region N-7 will not hereby have any significant 

adverse effects on marine mammals.  

The assessment considered possible impacts 

from the construction and operation of offshore 

wind turbines in the specific Site N-7.2 and in in-

teraction with the existing wind turbines from the 

offshore wind farms "BARD Offshore 1", "Veja 

Mate", "Deutsche Bucht", "EnBWHoheSee", "Al-

batross" and "Global Tech 1" in the indirect vicin-

ity as well as with the planned wind turbines in 

the Site for "EnBWHedreiht".  

The assessment has therefore resulted in the 

conclusion that the sound input from pile driving 

during the installation of foundations for offshore 

wind turbines and platforms can cause signifi-

cant impacts on marine mammals, in particular 

harbour porpoises, when no sound protection 

measures are taken. The exclusion of significant 

impacts, in particular through disturbance of the 

local stock levels and the population of the re-

spective species, requires the implementation of 

strict noise protection measures. The suitability 

determination contains a number of provisions in 

this regard. In the context of the species protec-

tion assessment, noise protection measures 

were also described according to the state of the 

art in science and technology, the application of 

which, according to current knowledge, excludes 

any significant disturbance of the population in 

Site N-7.2, in its vicinity and in the German EEZ 

of the North Sea. In 2008, the BSH introduced 

mandatory limiting values for impulse-containing 

noise introductions which are caused by pile 

driving in its approval notices. The introduction 

of the binding limiting 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 1µPa2s at a distance of 750 m is 

to be monitored by the BSH by applying stand-

ardised measurement and evaluation methods. 

Additional noise protection measures with re-

gard to the coordination of parallel pile driving 

work and in order to reduce the impact on nature 

conservation areas are also to be derived from 

the noise protection concept of the BMU (2013) 

and are created as part of the suitability assess-

ment and ordered and strictly monitored in the 

individual approval procedures by the BSH, 

adapted to the location-specific and project-spe-

cific characteristics. Since 2011, all pile driving 

work in German waters of the North Sea and Bal-

tic Sea has been executed by utilising noise re-

duction systems. Monitoring of the noise abate-

ment-related measures has clearly shown that 

they have been very effective since 2014, so that 

significant disturbance of the stocks and an as-

sociated impairment of the local population in the 

German EEZ of the North Sea can therefore be 

excluded. 

An impairment of the conservation purposes for 

the "Borkum Riffgrund" nature conservation area 

due to the construction and operation of offshore 

wind turbines and the cabling within the wind 

farm in Site N-7.2 can therefore be excluded with 

the necessary degree of certainty, taking into ac-
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count the requirements of the suitability determi-

nation as well as the orders from the planning 

approval decision. 

However, at this point in time, the assessment 

cannot take into account the constructive design 

of the installations, plants, systems and the erec-

tion process. In this respect, an update of the im-

pact assessment is therefore required within the 

framework of the subsequent planning approval 

procedure, in which additional location-specific 

and project-specific characteristics of the instal-

lations are to be examined and suitable protec-

tive measures are ordered, if necessary. 

7.3.1.2 Requirement for a compatibility as-

sessment pursuant to Article 34(1) 

BNatSchG in conjunction with Arti-

cle 6(3) FHH Directive with regard 

to the FFH regions of "Sylt Outer 

Reef - Eastern German Bight" and 

"Dogger Bank" 

A compatibility review for the implementation of 

offshore wind energy use in Site N-7.2 in accord-

ance with Article 34 BNatSchG in connection 

with the conservation purposes of the nature 

conservation areas "Sylter Außenriff - Östliche 

Deutsche Bucht" (Sylt Outer Reef - Eastern Ger-

man Bight) at a distance of 49.9 km and "Dog-

gerbank" at a distance of 110 km with regard to 

marine mammals is not required due to the large 

distance of the site from the nature conservation 

areas.  

 

 

7.3.1.3 Result 

The result concludes that a significant impair-

ment of the conservation purposes of the nature 

conservation areas in the German EEZ of 

"Borkum Riffgrund", "Sylter Außenriff -Östliche 

Deutsche Bucht", and "Doggerbank" through the 

construction and operation of offshore wind tur-

bines in Site N-7.2 can be excluded with the nec-

essary certainty, taking into account the require-

ments for noise protection. 

7.3.2 Protected bird species 

7.3.2.1 Compatibility assessment based 

on the conservation objectives of 

Site II of the nature conservation 

area of "Sylt Outer Reef - Eastern 

German Bight" with regard to avi-

fauna - long-distance impacts 

According to Article 5(1) No. 1 NSGSylV (Sylt 

Nature Conservation Site Act), the conservation 

or, where necessary, the restoration to a favour-

able conservation status of bird species listed in 

Appendix I of V-RL (Birds Directive) and regu-

larly occurring migratory bird species occurring 

in this area are part of the protection purposes of 

the nature conservation area.  

The species mentioned under Article 5(1) No. 1 

NSGSylV include the species red-throated loon 

(Gavia stellata, EU code A001) and black-

throated loon (Gavia arctica, EU code A002). 

The ordinance then sets out objectives for Site II 

under Article 5(2) No. 1 to No. 4 NSGSylV in or-

der to ensure the conservation and restoration of 

the bird species listed in Article 5(1) NSGSylV 

and the functions of Site II under Paragraph 1. 

Conservation and restoration: 

 No.1: Of the qualitative and quantitative 

populations 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 natu-

ral population densities, age-group distribu-

tions and distribution patterns, 

 No.3: Of the increased biological productiv-

ity at vertical fronts, which is characteristic of 
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the area, and the geo- and hydro morpho-

logical characteristics with their species-spe-

cific ecological functions and effects as well 

as 

 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. 

According to the current state of knowledge, Site 

N-7.2 is of no significance with regard to the oc-

currence of loons in Site II of the nature conser-

vation area of "Sylter Außenriff -Östliche 

Deutsche Bucht" due to their distance away from 

the area. 

A significant negative impact on the protection 

purposes and conservation objectives of Site II 

of the nature conservation area of "Sylter Außen-

riff -Östliche Deutsche Bucht" through the imple-

mentation of offshore wind energy use on Site N-

7.2 can be excluded due to the distance in-

volved. Reference is made to the remarks in 

Chapter 4.7 and 6.3 . 

7.3.3 Other species 

In accordance with Article 3(3) No. 2 NSGBRgV, 

the conservation objectives pursued in the na-

ture reserve include the preservation or, insofar 

as required, the restoration of a favourable con-

servation status of the common golden eye 

(Alosa fallax, EU-Code 1103) as a species ac-

cording to Appendix II of the FFH Guideline.  

In accordance with Article 2(3) in conjunction 

with Appendix 5 NWattNPG, the areas of the na-

tional park also serve to preserve or restore a fa-

vourable conservation status of the common, 

golden eye, the river lamprey (Lampetra fluviati-

lis) and the sea lamprey (Petromyzon marinus). 

However, due to the shortest distance from Site 

N-7.2 of at least 27.0 km to the nature reserve of 

"Borkum Riffgrund" in the German EEZ and/or of 

57.7 km to the FFH region of "Lower Saxony 

Wadden Sea National Park" in the coastal sea, 

impacts resulting from construction, installation 

and operation on these species and/or their con-

servation status in the nature reserve can be ex-

cluded.  

7.4 Outcome of the impact assess-

ment 

As a result, significant adverse effects on the 

protective purposes of the nature conservation 

areas “Borkum Riffgrund”, “Sylter Außenriff – 

Östliche Deutsche Bucht”, and “Doggerbank” 

and the protective purposes of the FFH area 

“Niedersächsisches Wattenmeer” can be ex-

cluded with the necessary degree of certainty by 

the update of the plan, taking into consideration 

avoidance and mitigation measures for FHH 

habitat types, marine mammals, avifauna, and 

other protected animal groups. 

It should also be noted that the FFH impact as-

sessment which has been executed here was 

not able to examine project-specific properties 

which are only specified and set out by project 

developers in the course of planning approval 

procedures. The impact 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 avoid-

ance and mitigation measures at project level. 

According to the current state of knowledge, a 

significant adverse effect on the Habitats Di-

rective habitat types “reefs” and “sandbanks with 

only slight permanent over topping by seawater” 

can be ruled out even when cumulatively consid-

ering the plan and already existing projects for 

the nature conservation areas “Borkum 

Riffgrund”, “Sylter Außenriff – Östliche Deutsche 

Bucht”, and “Doggerbank” as well as for the “Nie-

dersächsisches Wattenmeer” national park in 

the territorial waters because of the small-scale 

impacts as well as the distances to the areas.
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8 Evaluation of the overall 

plan 

In summary, no significant impacts on the marine 

environment are to be expected from the con-

struction and operation of offshore wind turbines 

including the required necessary facilities. With 

strict adherence to avoidance, prevention and 

mitigation measures, in particular for noise re-

duction during the construction phase, avoid-

ance of light emissions, significant impacts can 

therefore be avoided by the implementation of 

the project on the site.  

Laying the cabling within the wind farm can be 

designed to be as environmentally friendly as 

possible, among other things, by choosing a lay-

ing method that is as gentle as possible. The pro-

vision, which refers to the FEP's planning princi-

ple on sediment heating, is intended to ensure 

that significant negative impacts of cable heating 

on benthic communities are prevented. The 

avoidance of intersections of submarine cable 

systems, as far as physically possible, addition-

ally serves to prevent negative impacts on the 

marine environment, in particular on the pro-

tected assets of soil and benthos. Based on the 

aforementioned descriptions and assessments, 

it can be concluded for the Strategic Environ-

mental Assessment, also with regard to any in-

terrelationships that, according to current 

knowledge and at the comparatively more ab-

stract level of sectoral planning, no significant 

impacts on the marine environment within the 

study area are to be expected from the construc-

tion and operation of an offshore wind farm on 

Site N-7.2. The potential effects are frequently 

small-scale and mostly short-term, as they are 

limited to the construction phase. To date, there 

is a lack of sufficient scientific knowledge and 

uniform assessment methods for the cumulative 

assessment of impacts on individual protected 

assets such as bat migration. Therefore, these 

impacts cannot be conclusively assessed within 

the framework of this SEA or are subject to un-

certainties and thereby require an extended level 

of knowledge to be gained, for example through 

research.
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9 Planned measures for pre-

venting, reducing and off-

setting any significant neg-

ative impacts on the marine 

environment 

In accordance with Article 40(2) of the UVPG, 

the environmental report includes a description 

of the planned measures to prevent, mitigate 

and, as far as possible, compensate for signifi-

cant adverse environmental effects resulting 

from implementation of the plan. While some 

avoidance, prevention, mitigation and compen-

sation measures can already be implemented at 

the planning level, others can only come into 

play during the actual implementation phase  

With regard to planning avoidance, prevention 

and mitigation measures, the Site Development 

Plan defines spatial and textual specifications 

which, according to the environmental protection 

objectives set out therein, serve to avoid, prevent 

and/or mitigate significant negative effects on 

the marine environment. The specifications from 

the FEP are taken into account in the suitability 

assessment. Due to the specific reference to the 

area, the measures can also be specified here 

and/or additional measures can be specified. 

Project-specific or location-specific measures re-

lating to the specifically planned project will be 

added in the subsequent planning approval pro-

cedure. 

Within the framework of the suitability assess-

ment, measures in accordance with Article 12(5) 

Sentence 2 of the WindSeeG can be proposed 

as specifications for the subsequent project in or-

der to determine the suitability of the site, if the 

erection and operation of wind turbines on the 

site might otherwise impair criteria and concerns 

pursuant to Article 10(2) of the WindSeeG.  

The judgement regarding the suitability of the 

site with regard to a hazard to the marine envi-

ronment is based, among other things, on data 

from the baseline survey according to StUK.  

In order to prevent hazards to the marine envi-

ronment from noise emissions, measures are to 

be implemented in particular during the con-

struction of the turbines. These measures should 

be effective to ensure that the work is executed 

as quietly and briefly as possible while complying 

with limit values for sound pressure (SEL05) and 

peak sound pressure levels. This principle, in 

particular the observance of maximum values of 

160 dB for the sound event level (SEL05) and 190 

dB for the peak sound pressure level at a dis-

tance of 750 m from the point of emission, can 

already be anchored in the suitability determina-

tion even without knowledge of the specific types 

of installations. Later, the planning approval au-

thority, knowing the types of systems, turbines 

and foundations to be utilised, will order the 

specifications e.g. on maximum permissible du-

rations. 

The owners of the offshore wind farm projects 

which are to be completed in parallel will coordi-

nate their respective pile driving activities in or-

der to prevent disturbance within the meaning of 

Article 44(1) No. 2 of the Federal Nature Conser-

vation Act (BNatschG). 

Together with the planning documents, the pro-

ject sponsor shall submit documents on impact 

assessment pursuant to Article 15 BNatschG 

and on compensation pursuant to the Federal 

Compensation Ordinance (BKompV) (compen-

sation concept: Representation of the planned 

compensation measures and discussion of the 

content of the compensation measures) in order 

to provide the planning approval authority with 

the basis required under Article 15 of BNatschG 

in order to decide on the permissibility of the 

planned impact. 

The required submarine cable systems will be 

designed and laid in such a way that the adverse 
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effects on the marine environment which are 

caused by cable-induced sediment heating are 

reduced as far as possible. It must always be en-

sured and demonstrated in the planning ap-

proval procedure that the sediment above the 

cable system is not heated by more than two de-

grees (Kelvin) at a depth of 20 cm below the sea-

bed surface. The planning approval authority will 

subsequently assign the minimum cover to be 

provided, knowing the specific parameters - if 

necessary differentiated according to subsec-

tions. The procedure for laying submarine cable 

systems will be selected in such a way that the 

minimum cover assigned is always achieved 

with the least possible environmental impact. 

In order to be able to prevent pollution of the ma-

rine environment, measures must be imple-

mented during the planning and implementation 

of the installations to prevent or reduce material 

emissions during construction and operation. 

These measures must always ensure that no 

emissions of pollutants, noise and light, which 

are preventable according to the state of the art, 

can enter into the marine environment. Insofar 

as such emissions are required and cannot be 

prevented by the safety requirements for the 

shipping traffic and air traffic, it must always be 

ensured that they cause as little nuisance as 

possible. The least possible impairment must al-

ways be ensured, for example, by the selection 

of operating materials to be utilised, structural 

safety systems, suitable monitoring measures 

and organisational and technical precautionary 

measures. This thereby applies in particular to 

the areas of fuel exchange, refuelling, corrosion 

protection, wastewater, drainage water, the die-

sel generators used and scour and cable protec-

tion. 
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10 Investigated alternatives 

In accordance with Article 5 (1) Sentence 1 SEA 

Directive in conjunction with the criteria in Ap-

pendix I SEA Directive and Article 40(2) No. 8 

UVPG, the environmental report contains a brief 

description of the reasons for the choice of the 

reasonable alternatives examined.  

Essentially, different types of alternatives can be 

considered for an assessment of alternatives; in 

particular strategic, spatial or technical alterna-

tives. The prerequisite is always that these are 

reasonable or can be seriously considered. Not 

all the conceivable alternatives therefore need to 

be assessed. However, it is no longer sufficient 

to identify, describe and evaluate only those al-

ternatives that "seriously offer" or "impose" 

themselves. The obligation to investigate thus 

extends to all alternatives that “are not obviously 

(...) are remote” (LANDMANN & ROHMER 2018). 

Assessment of alternatives does not explicitly re-

quire the development and assessment of par-

ticularly environmentally-friendly alternatives. 

Rather more, the "reasonable" alternatives in the 

above sense should be represented in a compar-

ative manner with regard to their environmental 

impacts, so that consideration of environmental 

concerns becomes transparent when deciding 

on the alternative to be pursued (BALLA et al. 

2009). 

At the same time, the effort required to identify 

and assess the alternatives under consideration 

must be reasonable. The following therefore ap-

plies: The greater the expected environmental 

impacts and thus the need for conflict manage-

ment in planning, the more likely it is that exten-

sive or detailed investigations will be required. 

By way of example, Appendix 4, No. 2 UVPG re-

fers to the assessment of alternatives with re-

gard to the design, technology, location, size and 

scope of the project, but explicitly refers only to 

projects. According to (HOPPE 2018), the plan-

related and programme-related alternative as-

sessment is likely to be reduced to concept alter-

natives and location-related alternatives, leaving 

out facility-specific alternatives except in rare ex-

ceptional cases. Attention should be simultane-

ously paid to whether alternative plan concepts 

or programme concepts have already been dealt 

with at a higher planning level in the sense of the 

synergistic effects of stratification set out in Arti-

cle 39(3) UVPG. 

Alternatives are already being examined within 

the context of the upstream SEA for the FEP 

2020 (BSH 2020A). At this planning level, these 

are primarily the conceptual/strategic design, the 

spatial location and technical alternatives.  

The focal point of this assessment regarding the 

FEP is the consideration of alternatives for de-

termining the sites which are required to achieve 

the statutory expansion target for offshore wind 

energy: The sites will be compared and deter-

mined by utilising nature conservation criteria. 

The site which has been determined in the FEP 

represents the planning area for the suitability 

assessment following the determination in the 

FEP. The scope of the subsequent construction 

project is therefore already essentially deter-

mined in the FEP, primarily through the definition 

of the site and the power which is expected to be 

installed on the site. 

This definition for the sites for offshore wind en-

ergy also in turn forms the starting point for the 

additional, future specifications of the FEP with 

regard to the required grid connection systems. 

At the present level of the suitability assessment, 

it is therefore neither required nor reasonable to 

examine alternative locations to the present 

planning area, the site which is defined by the 

FEP. Such an examination would inevitably run 

counter to the FEP "structure", comprising the 

wind farm procedures and grid connection sys-

tems in operation or in specific planning, as well 

as the synchronised determinations of the FEP 

for wind energy sites and grid connection sys-

tems which are based on these.  
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Examining alternative site locations would there-

fore be unsuitable for achieving the objective of 

the plan to establish the suitability assessment 

for the site to be examined in the order specified 

in the FEP for the invitation to tender (Article 9(1) 

No. 2 WindSeeG). The waiver of the assessment 

for spatial alternatives also corresponds to the 

"synergy effects of stratification" laid down in Ar-

ticle 39(3) UVPG, through which the alternatives 

examination can be decisively reduced (HOPPE 

2018). The alternative assessment within the 

framework of the SEA for the FEP procedure 

(published on 28.06.2019) appears sufficiently 

up-to-date and detailed for this purpose. 

Therefore, in the context of the suitability assess-

ment, only alternatives which relate to the spe-

cific site to be assessed according to the FEP 

specifications, in this case N-7.2, are to be taken 

into account in the sense of stratification be-

tween the instruments. These can primarily be 

process alternatives i.e. the (technical) design of 

the facilities in detail (BALLA et al.2009).  

At the same time, the exact design of the facili-

ties which are to be erected on the site has not 

yet been determined at the time of the suitability 

assessment. Examining alternatives with regard 

to the specific design of the subsequent project 

can therefore only be executed in the concluding 

planning approval procedure. At this point, there-

fore, only alternatives will be examined which re-

late to the respective site and can already be un-

dertaken without detailed knowledge of the spe-

cific construction project in question. This is 

therefore "not about alternatives for the entire 

plan, rather about variants for individual planning 

provisions or the type of implementation in ques-

tion" (HOPPE 2018).  

These are to be deliminated from measures to 

prevent, avoid, reduce and compensate for sig-

nificant adverse impacts of the plan on the ma-

rine environment. Only "re-planning amend-

ments which lead to a significant alteration in the 

planning concept and thereby to a new plan var-

iant (...) are subject to the alternatives assess-

ment" (BALLA et al. 2009). The corresponding 

"re-planning" which does not lead to correspond-

ing new plan variants is represented as preven-

tion, avoidance and mitigation measures in 

Chapter 9 . 

The remaining conceivable alternatives which 

have not already been conclusively dealt with in 

the FEP and do not represent mere measures, 

and are conceivable at the present abstract level 

without knowledge of the specific project, there-

fore appear limited. As represented, they are lim-

ited to process alternatives i.e. the (technical) 

design of the plant facilities in detail.  

Against this background, one alternative which 

could be seriously considered appears to be the 

utilisation of different facility concepts which dif-

fer in terms of their physical parameters. Due to 

the quantity of structures which are expected to 

be erected on the site, as well as their impact on 

the marine environment, the variation of the tur-

bine parameters appears to be of particular im-

portance for wind turbines. In order to achieve 

the capacity of 980 MW on Site N-7.2, which was 

determined within the framework of the suitability 

assessment (Article 12(4) WindSeeG) and is to 

be specified by ordinance (Article 12(5) Sen-

tence 1 WindSeeG), the project developer can 

utilise various turbines which are available on the 

market at the time of project planning. The im-

plementation of the project can be assessed by 

utilising model parameters for opposing con-

cepts in the  sense of "comprehensive infor-

mation gathering" (HOPPE 2018): On the one 

hand, for an implementation with small wind tur-

bines, a correspondingly relatively low genera-

tion capacity and thereby a larger number of 

wind turbines, or on the other hand, with large, 

powerful wind turbines and therefore a smaller 

number of wind turbines; refer to Chap-

ter 1.5.5.4.  

It would also seem conceivable, even without 

knowledge of the specific project, to consider al-

ternatives with regard to the foundation of the 
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high-rise structures (wind turbine and accommo-

dation platform); refer to Chapter 10.2. Due to 

the fundamental effects created by the selection 

of foundation type on the design and environ-

mental impacts, the comparison of foundation 

variants represents an alternative, not just a 

mere measure to prevent, reduce or avoid im-

pacts on the marine environment. The additional 

technical designs for the installations, such as 

the design of scour protection or corrosion pro-

tection, on the other hand, are regarded as 

measures to prevent, avoid, reduce or compen-

sate for environmental impacts and are de-

scribed accordingly in Chapter 9 .  

A zero option is only to be considered in the al-

ternatives assessment when it is "reasonable" 

i.e. if it takes into account the objectives and the 

geographical scope. This zero variant would 

mean that the site is not suitable for a tender in 

the present case. This presupposes that the im-

pairment of the relevant criteria and concerns 

are also to be worried about when the suitability 

determination includes specifications for the 

subsequent project. This is not deemed to be the 

case for Site N-7.2, as the relevant impairments 

can be ruled out by implementing the specifica-

tions. The zero alternative therefore does not 

represent a reasonable alternative and is not to 

be examined, as it would not be "consistent with 

the objectives of the planning" (HOPPE 2018).  

The anticipated developments in the state of the 

environment in the absence of implementation of 

the plan i.e. without offshore wind turbines being 

erected and operated on the site, are described 

as a comparative benchmark for the assessment 

of environmental impacts in Chapter 3. 

The consideration of alternatives with regard to 

the cabling within the wind farm does not appear 

to be appropriate, as there are no reasonable al-

ternatives with regard to their technical design 

(largely standardised transmission voltages and 

cable systems) or installation (laying on the sea-

bed is not possible due to the lack of protection 

for the cable).  

10.1 Wind turbine concept 

Wind turbines which are characterised by vari-

ous parameters can be utilised in the implemen-

tation of the project. With regards to the compar-

ison of alternatives and their assessment, it ap-

pears useful to evaluate model-like wind farm 

plans which show the range of wind turbines that 

are available or will be available in the future.  

Corresponding model-like scenarios have al-

ready been introduced in (BSH 2020b). Both 

these scenarios are also implemented into the 

present assessment, described under Chap-

ter 1.5.5.4 and applied to Site N-7.2. 

Both alternative scenarios differ in particular with 

regard to the number of wind turbines which are 

to be erected to achieve the capacity to be in-

stalled (Scenario 1: 98 wind turbines compared 

to Scenario 2: 49 wind turbines) as well as hub 

height and rotor diameter, which result in the to-

tal height of the individual wind turbines (about 

225 m compared to 350 m).  

The evaluation of these alternatives and/or sce-

narios is executed in relation to the individual 

protected assets in Chapter 4. 

As a result, neither of the two scenarios can be 

rated as clearly preferable due to their lower en-

vironmental impacts. Rather, the evaluation dif-

fers depending on the protected asset. Scenario 

2, for example, is more advantageous with re-

gard to the protected assets of soil and benthos, 

since the smaller number of wind turbines and 

the scour protection associated with each wind 

turbine means that hard substrate from other, 

third-party locations is introduced. In the case of 

avifauna, on the other hand, the lower number of 

wind turbines in Scenario 1 is expected to have 

a slightly lower impact.  

10.2 Foundations 

As represented in Chapter 1.5.5.4 , the founda-

tion of the wind turbines and the accommodation 

platform is assumed to be based on driven pile 
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foundations (monopile for the offshore wind tur-

bines and jacket pile for the accommodation plat-

form). In principle, utilising other foundation 

types is also conceivable. Other variants have 

already been implemented and/or are planned in 

the German EEZ in individual cases or for test 

purposes. 

Suction bucket, vibration pile or gravity founda-

tion are to be discussed as conceivable alterna-

tives for the foundations for the wind turbines. 

Bored piles, on the other hand, are out of the 

question for utilisation in the sandy soils located 

in the German EEZ in the North Sea, as the re-

quired drilling fluid cannot be retained in the 

borehole in the porous sandy subsoil of this area. 

Only very limited information is available for the 

aforementioned foundation types which are un-

der consideration. In particular, there is insuffi-

cient knowledge available from monitoring other 

comparable offshore installations. Based on the 

current state of knowledge with regard to the 

specific parameters, and in particular with regard 

to the impacts on the various protected assets 

during construction and operation, the environ-

mental impacts of these foundation types cannot 

be determined, described and evaluated.  

For example, the different foundation types can-

not be compared with regard to their noise 

and/or sound immissions during construction 

and operation, as there is a lack of knowledge 

regarding both the effects associated with con-

struction and the continuous noise immission op-

eration. The possible impacts of the foundation 

alternatives on the marine environment cannot 

therefore be estimated precisely. This is the case 

e.g. when utilising vibratory hammers but also 

with so-called suction buckets. Only gravity foun-

dations, when these can be installed without 

sheet piling, can possibly be described as low 

noise. However, additional significant impacts of 

gravity foundations, such as the sealing over of 

large areas and the associated alterations in the 

functions of the seabed, would then have to be 

examined in terms of environmental compatibil-

ity. Once again, there is also insufficient infor-

mation available. 

Consideration of these alternatives in detail is 

therefore ruled out, as the necessary information 

or details cannot be obtained with reasonable ef-

fort. 

Furthermore, the foundation variants which have 

been mentioned are each suitable for different 

soil types and water depths, so that the choice of 

foundation would also have to take into account 

the respective conditions of the site. The evalu-

ation for the soil in terms of its subsoil properties 

cannot however be executed within the frame-

work of the suitability assessment, at most, the 

preliminary exploration can reveal a condition of 

the soil which is not or less suitable for certain 

foundation technologies (DEUTSCHER BUNDES-

TAG 2016). 

In order to evaluate whether the stated founda-

tion methods could be considered for the specific 

site would require an even more intensive exam-

ination, which must be specified and evaluated 

depending on the respective individual case.  
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11 Measures planned to moni-

tor the effects of the plan 

on the environmental 

The potential significant impacts on the environ-

ment resulting from the implementation of the 

plan are to be monitored in accordance with Sec-

tion 45 of the UVPG. This is intended to enable 

unforeseen negative impacts to be evaluated at 

an early stage and suitable remedial measures 

to be taken. 

Therefore, in accordance with Article 40(2) No. 9 

of the UVPG, the environmental report is to 

specify the measures envisaged for monitoring 

the significant environmental effects of imple-

mentation of the plan. Monitoring is the respon-

sibility of the BSH, which is the authority respon-

sible for the SEA (refer to Article 45(2) UVPG). 

As intended by Article 45(5) UVPG, existing 

monitoring mechanisms may be used in order to 

prevent duplication of monitoring work.  

With regard to the planned monitoring activities, 

it should be noted that the actual monitoring of 

the potential effects on the marine environment 

can only begin when the plan is implemented, 

i.e. when the project on Site N-7.2 is imple-

mented. Nevertheless, the natural development 

of the marine environment, including climate 

change, must still not be disregarded when as-

sessing the results of monitoring activities. How-

ever, general research cannot be carried out 

based on the monitoring. Therefore, the project-

related monitoring of the impacts of the project 

on the site and its surroundings is of particular 

importance. 

The essential task of monitoring this plan in con-

junction with the FEP as well as the individual 

planning approval procedures is to bring to-

gether and thereby evaluate the results from var-

ious phases of monitoring. The assessment will 

also cover the unforeseen significant effects of 

the implementation of the plan, the marine envi-

ronment and the review of the forecasts in the 

environmental report. The procedure which is 

envisaged for this here, the planned measures 

for monitoring the potential impacts of the plans 

and the data required are described in the Envi-

ronmental Report on the Site Development Plan 

2020 for the German North Sea in Chapter 10 

(particularly in Chapter 10.1 for the potential im-

pacts of the areas and sites for offshore wind tur-

bines) (BSH 2020a).  

In order to be able to verify the forecasts of the 

present environmental report and the subse-

quent EIA within the framework of the plan ap-

proval and to enable any required, subsequent 

adjustments to be made, construction and oper-

ation monitoring must be executed with regard to 

the individual protected assets and any hazards, 

such as collisions of migratory birds with the 

wind turbines. This is to be designed in accord-

ance with the requirements of the StUK. 
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12 Non-technical summary 

12.1 Subject and occasion 

In accordance with Article 12(4) in conjunction 

with Article 10(2) of the WindSeeG, the BSH will 

inspect the suitability of a site for the construction 

and operation of offshore wind turbines as a ba-

sis for the separate determination of suitability by 

means of an ordinance. Within the framework of 

the suitability assessment, an environmental as-

sessment will be executed within the meaning of 

the Environmental Impact Assessment Act in the 

version promulgated on 24 February 2010 

(BGBl. I P. 94), last amended by Article 22 of the 

Act of 13 May 2019 (BGBl. I P. 706) (Environ-

mental Impact Assessment Act - UVPG), the so-

called Strategic Environmental Assessment 

(SEA). The main document content of the Stra-

tegic Environmental Assessment is the present 

Environmental Report. This identifies, describes 

and assesses the likely significant effects that 

the implementation of the plan i.e. the construc-

tion and operation of an offshore wind farm on 

Site N-7.2, will have on the environment, as well 

as possible planning alternatives, taking into ac-

count the main purposes of the plan. 

The determination of suitability is part of a plan-

ning cascade. It is preceded by the sectoral plan-

ning for the spatial planning as a rough overall 

plan for all uses in the German EEZ and the FEP 

as an important steering instrument for the or-

derly expansion of offshore wind energy. On the 

basis of the FEP, which thereby defines areas 

and sites as well as locations as well as route 

and route corridors for grid connections, the BSH 

implements a preliminary investigation of the 

sites and reviews their suitability.  

The ordinance, which will be issued on the basis 

of a positive suitability assessment contains, in 

addition to the basic determination of suitability 

and the power to be installed, specifications for 

the project on the site when if suitability would 

otherwise have to be denied due to adverse ef-

fects on the marine environment or other con-

cerns to be assessed. 

The determination of suitability in connection 

with the underlying suitability assessment has 

the character of technical planning and as such 

forms the basis for the subsequent planning ap-

proval. If the suitability of a site for the use of off-

shore wind energy is established, then the site is 

put out to tender and the winning bidder can sub-

mit an application for approval (planning ap-

proval or planning permission) for the erection 

and operation of wind turbines on the site.  

The SEA in this case is related to the environ-

mental assessments of the upstream planning 

levels and downstream planning levels. 

Whereas, in the upstream strategic environmen-

tal assessments of maritime spatial planning and 

the FEP, the depth of the assessment for likely 

significant environmental effects was character-

ised by a broader scope of investigation and, in 

principle, a lower depth of investigation and the 

focus of the assessment was on the evaluation 

of cumulative effects and the examination of spa-

tial alternatives, the SEA for the suitability as-

sessment hereby examines the effects on the 

marine environment of an offshore wind farm 

project on the specific site. In addition, the re-

sults of the state preliminary investigation are to 

be utilised for the suitability assessment and the 

depth of assessment is therefore increased com-

pared to the upstream plans. 

The suitability assessment, as well as the imple-

mentation of the SEA as the basis for the deter-

mination by legal ordinance, will be executed by 

taking into account the objectives of environ-

mental protection. These provide information 

about the environmental status which is to be 

achieved in the future (environmental quality ob-

jectives). The objectives of environmental pro-

tection can be seen as an overall view of the in-

ternational, community and national conventions 

and regulations which deal with marine environ-

mental protection and on the basis of which the 
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Federal Republic of Germany has committed it-

self to certain principles and objectives. 

12.2 Methodology for the Strategic 

Environmental Assessment 

This environmental report builds on the method-

ology which has already been utilised for the 

SEA of the Federal Specialist Offshore Plans 

(BFO) and the FEP and develops it further with 

regard to the specifications which were defined 

the suitability determination. 

Within the framework of this SEA, it is primarily 

determined, described and evaluated whether 

the construction and operation of an offshore 

wind farm on the site involved can have signifi-

cant impacts on the protected assets concerned. 

Where impacts would be expected, then it will be 

additionally evaluated for whether these can be 

offset by measures and whether these would not 

in themselves constitute a significant impact. Alt-

hough some measures also serve to reduce en-

vironmental impacts, they can in turn also lead 

to impacts, so that an assessment is required. 

The assessment of anticipated, significant envi-

ronmental effects includes secondary, cumula-

tive, synergetic, short-term, medium-term and 

long-term, permanent and temporary, positive 

and negative effects. A detailed description and 

evaluation of the environmental status hereby 

serves as the basis for assessing potential im-

pacts. The SEA will be executed on the basis of 

the results of the SEA FEP North Sea (BSH 

2020a) for the following protected assets: 

 Site  

 Soil  

 Water 

 Biotope types 

 Benthos 

 Fish 

 Marine mammals 

 Avifauna 

 Bats 

 Biological diversity 

 Air 

 Climate 

 Landscape 

 Cultural heritage and other tangible as-

sets 

 People, in particular human health 

 Interactions between protected assets 

The description and assessment of the antici-

pated, significant environmental impacts will be 

executed in relation to the protected assets. All 

the plan contents which can potentially have sig-

nificant environmental impacts are to be exam-

ined. 

Not only the impacts from construction and dis-

mantling but also the impacts from the wind en-

ergy installation itself and its operating condi-

tions are to be considered. In addition, impacts 

and/or effects which can arise in the course of 

maintenance and repair work are also taken into 

account. This is followed by a description of pos-

sible interrelationships, a consideration of possi-

ble cumulative effects and potential cross-border 

impacts. 

The impacts are to be evaluated on the basis of 

the status description and status estimation and 

the function and significance of the respective 

site for the individual protected assets. The fore-

cast is based on the criteria of intensity, range 

and duration of the impacts. 

Within the framework of the impact forecast, cer-

tain parameters are to be assumed for the con-

sideration of protected assets in the SEA. In or-

der to be able to reflect the range of possible (re-

alistic) developments, executing the assessment 

is essentially based on two scenarios. Scenario 

1 assumes many small wind turbines, while Sce-

nario 2 assumes a few large wind turbines, each 

with different parameters, such as number of 

wind turbines, hub height, height of the lower ro-

tor tip, rotor diameter, overall height, diameter of 

foundation types and scour protection.The range 

thereby covered enables a description and as-

sessment of the current planning status which is 
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as comprehensive as possible in terms of the 

protected assets. 

Result of the assessment of the 

individual protected assets 

12.2.1 Soil/Areas 

The surface sediments of Site N-7.2 indicate a 

homogeneous sediment composition and a 

largely structureless seabed. It is considered to 

be a medium sandy, fine sand area, as is found 

in almost the entire North Sea. 

Wind turbine installations have a locally limited 

environmental impact with regard to the seabed 

as a protected asset. The sediment is only per-

manently affected in the immediate vicinity by 

the insertion of the foundation elements includ-

ing scour protection and the thereby resulting 

land utilisation. 

Due to their construction, the foundation of wind 

turbines and the laying of the cabling within the 

wind farm will briefly result in the resuspension 

of sediments and the formation of turbidity 

plumes. The extent of the resuspension depends 

mainly on the fine-grain content in the soil, which 

varies within Site N-7.2 at a low level between 

approx. 5 and 15 %. In the areas with a very 

lower proportion of fine grained material, most of 

the released sediment will settle relatively 

quickly directly in the area of the intervention or 

in the immediate vicinity. Because of dilution ef-

fects and sedimentation of the stirred-up sedi-

ment particles, the suspension content will 

quickly decrease again to the natural back-

ground values. However, the expected slightly 

increased impairments in areas with slightly 

higher fine grain contents and the associated 

slightly increased turbidity will still remain limited 

on a small scale due to the low flow near the bot-

tom. A substantial alteration in the sediment 

composition is not expected. 

Due to operational conditions, the interaction of 

foundation and hydrodynamics in the immediate 

vicinity of the installations may lead to a perma-

nent agitation and rearrangement of sediments. 

According to previous experience in the EEZ in 

the North Sea, current-related permanent sedi-

ment shifting can only be expected in the imme-

diate vicinity of the wind turbines. Due to the pre-

dicted spatially limited extent of scouring, no sig-

nificant changes in the substrate are to be ex-

pected. 

In the short term, pollutants and nutrients can be 

released from the sediment into the soil water. A 

possible release of pollutants from the predomi-

nantly sandy sediment of Site N-7.2 is still not 

considered likely due to the relatively low fine 

grain content and low heavy metal concentra-

tions in the sediment. 

Impacts in the form of mechanical stress on the 

soil or seabed sediment due to displacement, 

compaction and vibrations, which are to be ex-

pected during the construction phase, are esti-

mated to be low due to their limited extent. 

12.2.2 Water 

The water area of the German Bight is charac-

terised by land-based inputs of nutrients and pol-

lutants, although no acute negative effects on 

the marine ecosystem are to be expected from 

the concentrations of most pollutants. However, 

the natural nature of the water as a protected as-

set is generally classified as medium in the Ger-

man North Sea waters due to the pre-loads from 

the nutrient inputs (eutrophication). 

The resuspension of sediment during the con-

struction phase can possibly affect the water 

body through turbidity plumes and - depending 

on the organic content - create an increased ox-

ygen depletion as well as a release of nutrients 

and pollutants. In this respect, small-scale im-

pacts of a short duration and low intensity are 

expected on Site N-7.2, especially due to the low 

organic content in the sediment. The structural 

and functional impairments are considered to be 

minor 
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The constructed facilities generally alter the flow 

regime on a long-term and medium-scale basis, 

although with very low intensity. 

Operationally-related, the material emissions 

from corrosion protection and selective inputs 

from the regular operation of platforms are of 

particular importance for the water as a pro-

tected asset. According to the current state of 

knowledge, these impacts and assuming imple-

mentation of the state of the art and compliance 

with the minimisation requirement, are to be as-

sessed as long-term, small-scale and of low in-

tensity. The structural alterations and functional 

alterations are considered to be minor. 

12.2.3 Biotope types 

Possible effects and impacts of wind turbines 

and submarine cables on protected biotopes can 

result from direct use of these biotopes, their 

covering by sedimentation of material which is 

released during construction, or potential habitat 

alterations.  

Owing to the predominant sediment composi-

tion, impairments caused by overburdening are 

likely to be small-scale and temporary, as the re-

leased sediment will settle quickly. Permanent 

habitat changes are limited to the immediate 

area of foundations and crossing structures for 

cable crossings. Required cable crossings are 

secured with stone fill, which permanently repre-

sents a hard substrate unfamiliar to the site. This 

provides new habitats for benthic organisms that 

love hard substrates and can lead to a change in 

the species composition. These small-scale hab-

itat changes are not expected to have any signif-

icant impact on the protected habitat types. In 

addition, the risk of a negative impact on the ben-

thic soft soil community caused by species un-

typical of the area is low, since it is highly likely 

that the species will be recruited from natural 

hard substrate habitats. 

Permanent habitat alterations will be limited to 

the immediate vicinity of foundations and rock 

fills, which are required in the case of cable lay-

ing on the seabed and cable crossings. Stone 

rubble permanently represents a hard substrate, 

which is foreign to the location. This provides 

new habitats for benthic organisms and can lead 

to a change in the species composition. These 

small-scale areas are not expected to have any 

significant impact on the protected biotope 

types. In addition, the risk of a negative impact 

on the benthic soft soil community caused by 

species untypical of the area is low, since it is 

highly likely that the species will be recruited 

from natural hard substrate habitats.  

12.2.4 Benthos 

Site N-7.2 is not of major importance in terms of 

the species inventory of benthic organisms. Nor 

do the benthic communities identified show any 

special features, as they are typical of the North 

Sea EEZ due to the predominant sediments. In-

vestigations of the macrozoobenthos within the 

scope of the preliminary area investigation re-

vealed communities which are typical for the 

German North Sea. The species inventory lo-

cated and the number of Red List species indi-

cate an average importance of Site N-7.2 for 

benthic organisms. 

The deep foundations of the wind turbines and 

platforms will cause disturbance of the seabed, 

sediment turbulence and the formation of turbid-

ity plumes. The resuspension of sediment and 

the subsequent sedimentation can lead to an im-

pairment or damage of the benthos in the imme-

diate vicinity of the foundations for the duration 

of construction activities. However, due to the 

prevailing sediment composition, these impair-

ments will only have a small-scale effect and are 

limited in time. As a rule, the concentration of the 

suspended material decreases very quickly with 

removal. Depending on the given installations, 

changes in species composition may occur as a 

result of the local land sealing and the introduc-

tion of hard substrates in the immediate vicinity 

of the structures.  
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Laying of the submarine cable systems is also 

expected to cause only small-scale and short-

term disturbances of the benthos by sediment 

turbulence and turbidity plumes in the area of the 

cable route. Possible effects on the benthos de-

pend on the installation methods utilised. With 

the comparatively gentle installation using the 

flushing method, only minor disturbances of the 

benthos in the area of the cable route are to be 

expected. Local sediment shifts and turbidity 

plumes are to be expected during the laying of 

the submarine cable systems. Due to the pre-

dominant sediment composition in the North Sea 

EEZ, most of the sediment released will settle di-

rectly at the construction site or in its immediate 

vicinity. 

Benthic habitats will be directly overbuilt in the 

area of necessary stone fills for cable crossings. 

The resulting habitat loss is permanent but 

small-scale. The result is a non-native hard sub-

strate which can cause changes in the species 

composition on a small scale. In addition, the 

benthic community could also benefit from the 

expected reduction in fishing (refer to 3.3) and 

develop into a more natural community in Site N-

7.2. 

Due to operational conditions, a warming of the 

uppermost sediment layer of the seabed can oc-

cur directly above the cable system. With suffi-

cient installation depth and taking into consider-

ation the fact that the effects will be small-scale, 

no significant impacts on benthic communities 

are expected according to current state of 

knowledge. According to the current state of 

knowledge and, if a sufficient installation depth is 

maintained and state of the art cable configura-

tions are utilised, then the 2K criteria will be com-

plied with and no significant impacts on the ben-

thos due to cable-induced sediment heating are 

to be expected. The same assumptions apply to 

electric and/or electromagnetic fields.  

The ecological impacts are small-scale and 

mostly short-term.  

12.2.5 Fish 

The fish fauna in the region of Site 

 

N-7.2 indicates a typical species composition. In 

all regions concerned, the demersal fish commu-

nity is characterised by typical flatfish species 

and roundfish species. According to current 

knowledge, the site does not represent a pre-

ferred habitat for any of the protected fish spe-

cies mentioned. As a result, the fish stock in 

Planning Site N-7.2 is not ecologically significant 

when compared to neighbouring marine areas. 

According to the current state of knowledge, the 

planned construction of a wind farm and the as-

sociated accommodation platform and internal 

wind farm submarine cable routes is not ex-

pected to have a significant impact on the pro-

tected assets of fish. The impacts on the fish 

fauna from the construction of the wind farm are 

limited as spatial and temporal. During the con-

struction phase of the wind turbines, the accom-

modation platform and the laying the submarine 

cable systems, the fish fauna could be temporar-

ily affected in small areas by sediment turbu-

lence as well as the formation of turbidity 

plumes. The turbidity in the water is expected to 

decrease again quickly due to the prevailing sed-

iment conditions and current conditions. The im-

pacts are therefore considered to be limited as 

spatial and temporal and not considerable ac-

cording to current knowledge. Moreover, the fish 

fauna is adapted to the natural sediment turbu-

lence caused by storms which is typical for this 

area. Furthermore and during the construction 

phase, temporary escape reactions of fish can 

occur due to noise and vibrations. Noise emis-

sions will be minimised by mitigation measures 

such as the implementation of deterrent devices 

and a bubble curtain. Additional local impacts on 

the fish fauna can be assumed from the addi-

tional hard substrates introduced as a result of 

possible altering habitats. The fish community 

will lose a part of its habitat due to the installation 

of the wind farm. Benthic invertebrates normally 

settle on the introduced structures and thereby 
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provide food for the fish. In addition, the fish 

community in the area could also benefit from 

the expected reduction in fishing (refer to 3.3) 

and accumulate more in the retreat area of N-

7.2.  Regardless of the planned wind farm sce-

nario, the installation of a wind farm will not have 

a significant impact on fish fauna. In the long 

term, Scenario 1 could provide an advantage for 

the fish community due to the lower land use and 

the numerous wind turbines. 

12.2.6 Marine mammals 

According to the current state of knowledge, it 

can be assumed that the German EEZ is used 

by harbour porpoises for traversing, staying and 

also as a food-specific area and area-specific 

breeding ground. Based on the knowledge avail-

able, it can be concluded that the EEZ is of me-

dium to high importance for harbour porpoises in 

certain areas. Use varies in the sub-areas of the 

EEZ. This also applies to seals and grey seals. 

Site N-7.2 is of medium importance for harbour 

porpoises, but of low importance for grey seals 

and harbour seals.  

Hazards to marine mammals can be caused by 

noise emissions during pile driving for the foun-

dations of offshore wind turbines and the accom-

modation platform. Without the use of noise 

abatement measures, significant disturbance to 

marine mammals during pile driving cannot be 

excluded. Driving piles for offshore wind turbines 

and accommodation platforms will only therefore 

be permitted when effective noise-reduction 

measures are utilised in the specific approval 

procedure. To this end, the suitability determina-

tion for Site N-7.2 contains requirements for the 

protection of the living marine environment from 

impulsive noise inputs.  

This states that the installation of the foundations 

must be executed by utilising effective noise re-

duction measures to comply with applicable 

noise protection values. In the specific approval 

procedure, extensive noise mitigation measures 

and monitoring measures are ordered to comply 

with applicable noise protection values (sound 

event level (SEL) of 160 dB re 1 µPa²s and max-

imum peak level of 190 dB re 1 µPa at a distance 

of 750 m around the pile driving or placement 

site). Suitable measures shall be taken to ensure 

that no marine mammals are present in the vicin-

ity of the pile driving site. 

Current technical developments in the field of re-

ducing underwater noise have indicated that the 

effects of noise input on marine mammals can 

be significantly reduced by the application of ap-

propriate measures. The noise abatement con-

cept of BMU has also been in force since 2013. 

According to the noise abatement concept, pile 

driving activities must be coordinated in such a 

way that sufficiently large areas, especially 

within the protected areas and the main distribu-

tion area of harbour porpoise in the summer 

months, are kept free of impacts caused by im-

pact noise. According to current knowledge, sig-

nificant effects on marine mammals which are 

caused by the operation of offshore wind tur-

bines and the accommodation platform can be 

excluded. 

The Site Development Plan's (FEP) exclusion for 

the erection of offshore wind turbines and ac-

commodation platforms in the Natura2000 re-

gions contributes to reducing the risk to harbour 

porpoises in important feeding and breeding ar-

eas.  

Following the implementation of the mitigation 

measures for compliance with applicable noise 

protection values, which are defined as a plan-

ning principle in the site development plan (BSH 

2020b) and are to be ordered as part of the de-

termination of the suitability of Site N-7.2 and in 

the planning approval procedure, the erection 

and operation of the planned offshore wind tur-

bines and the accommodation platform are cur-

rently not expected to have any significant ad-

verse impacts on marine mammals. No signifi-

cant impacts on marine mammals are expected 

from the laying and operation of submarine cable 

systems. 
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12.2.7 Seabirds and resting birds 

According to current knowledge, Site N-7.2 indi-

cates medium importance for resting and forag-

ing birds. Overall, typical seabird species of the 

North Sea EEZ were identified (BSH 2020a), of-

ten however in low densities. This is mainly due 

to the fact that the area characteristics do not 

correspond to the species-specific preferred 

conditions which are required for some seabird 

species. 

Impacts during the construction phase, which 

are caused by deterrent effects, are to be ex-

pected locally and temporarily at the most. Due 

to the high mobility of birds, significant effects 

can be ruled out with the required degree of cer-

tainty.  

Wind turbines can have a permanent disturbing 

effect and chasing-away effect on species which 

are sensitive to disturbance such as red-throated 

loons and black-throated loons. Current 

knowledge and findings indicate a more pro-

nounced avoidance behaviour of loons towards 

existing wind farms than was originally antici-

pated. There are no findings on habituation ef-

fects to date. This means that it cannot be ruled 

out that an OWF, which is erected on Site N-7.2, 

will have an avoidance effect on loons in Site N-

7.2. However, and also in view of the low sea-

sonal and spatial occurrence of loons in the vi-

cinity of Site N-7.2, significant impacts can be ex-

cluded with the required degree of certainty. 

In the case of 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 (refer to 

Chapter 4.7.1.2).  

Operational monitoring of the “Östlich Austern-

grund“ (oyster beds to the east) cluster has 

shown that there are indications of statistically 

significant, partial avoidance effects up to 6 km. 

However, these results also take into account 

studies from a complete annual cycle and are not 

seasonally broken down. Scientific findings relat-

ing to seasonal and site-related avoidance be-

haviour during the high season of Winter and Au-

tumn are not currently available. The vicinity of 

Site N-7.2 is part of the large-scale habitat for 

Common Guillemots in the German EEZ of the 

North Sea. According to the current state of 

knowledge, significant impacts of a construction 

project on Site N-7.2 can also be excluded for 

this species. 

12.2.8 Migratory birds 

Overall, Site N-7.2 and its surroundings are of 

medium importance for bird migration. 

Possible impacts could be that the wind turbines 

will represent a barrier and/or a collision risk. In 

the clear weather conditions preferred by birds 

for their migration, the probability of collision with 

a wind turbine or platform is low. Poor weather 

conditions increase the risk. Overall, the individ-

ual species-specific assessment has indicated 

that, for the migratory bird species occurring in 

the project area or their relevant biogeographical 

populations, significant impacts due to a wind 

farm on Site N-7.2 can be excluded with the re-

quired degree of certainty. The somewhat in-

creased collision risk caused by the higher 10-20 

MW wind turbines, which were utilised as a basis 

for the assessment (refer to Chapter 1.5.5.4) 

must still be taken into account in the cumulative 

consideration of several wind farm projects in the 

vicinity of Site N-7.2 and in the specific planning 

for the individual project. 

12.2.9 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 migrating species, migration corridors, migra-

tion heights, and migration concentrations. Pre-

vious knowledge merely confirms that bats, es-

pecially long-distance migratory species, fly over 

the North Sea.  

Hazards to individual individuals from collisions 

with wind turbines and platforms cannot be ruled 
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out. According to the current state of knowledge, 

there are no findings on possible significant im-

pairments for bat migration over the North Sea 

EEZ. It can also be assumed that any adverse 

effects on bats can be avoided by the same pre-

vention and mitigation measures used to protect 

bird migration.  

12.2.10 Biological diversity 

Biological diversity comprises the diversity of 

habitats and biotic communities, the diversity of 

species, and the genetic diversity within species 

(Article 2 Convention on Biological Diversity, 

1992). Biodiversity is in the public eye.  

With regard to the current state of biodiversity in 

the North Sea, it should be noted that there is 

countless evidence of changes in biodiversity 

and species assemblages at all systematic and 

trophic levels in the North Sea. These are mainly 

because of human activities (e.g. fishing and ma-

rine pollution) or climate change. Red lists of en-

dangered animal and plant species have an im-

portant monitoring and warning function in this 

context because they show the status of the pop-

ulations of species and biotopes in a region. In 

the environmental report, possible impacts on bi-

odiversity are dealt with under the individual pro-

tected assets. In summary, according to current 

knowledge, the planned expansion of offshore 

wind energy and the corresponding grid connec-

tions is not expected to have a significant impact 

on biological diversity. 

12.2.11 Air 

The construction and operation of the wind tur-

bines and laying internal submarine cable sys-

tems in the wind farm will have no measurable 

impact on air quality. 

12.2.12 Climate 

Negative impacts on the climate caused by the 

construction and operation of wind turbines as 

well as the submarine cable systems on Site N-

7.2 are not expected because no measurable cli-

mate-relevant emissions occur either during 

construction or operation.  

12.2.13 Landscape 

The realisation of offshore wind farms has im-

pacts on the landscape because it is altered by 

the installation of vertical structures and security 

lights. The extent of these visual adverse effects 

of the landscape caused by the planned wind tur-

bines will strongly depend on the respective vis-

ibility conditions. 

Due to the very large distance to the nearest 

coast (> 70 km), the development of the land-

scape will not alter as a result of the implemen-

tation of the construction project on Site N-7.2, 

especially as this area of the German EEZ has 

already been significantly characterised by the 

already constructed wind farms in Regions N-6, 

N-7 and N-8. 

12.2.14 Material assets, cultural herit-

age (archaeology) 

The implementation of offshore projects may 

have an impact on shipwrecks which are located 

in and adjacent to the site. The cultural heritage 

asset is affected when the shipwrecks are con-

sidered to be cultural monuments.  

This has not yet been clarified for the shipwreck, 

which is located in Site N-7.2. An exclusion zone 

was specified in the suitability determination for 

Site N-7.2, , mainly as a precautionary measure 

in order to protect this shipwreck, until a more 

detailed classification of the wreck sites is possi-

ble (Article 39 2).  

The shipwreck which is lying directly to the South 

of Site N-7.2 is considered to be an archaeolog-

ical ground-located monument according to the 

notification of 18 August 2021 by the Mecklen-

burg-Western Pomerania State Office for Cul-

ture and Monument Preservation, the Lower 

Saxony State Office for Monument Preservation 

and the Schleswig-Holstein State Archaeological 

Office. The wreck must therefore be protected. 
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The provisions for the exclusion zone (Article 

39(1) correspond to the recommendation of the 

State Offices mentioned above.  

As the provision of the draft suitability determina-

tion for Site N-7.2 makes clear, the planning ap-

proval authority can order, in the planning ap-

proval procedure, that the developer of the pro-

ject must ensure, through appropriate measures 

and with the involvement of monument protec-

tion and heritage authorities, that additional, fu-

ture scientific investigations and documentation 

of the assets involved can be executed before 

construction work commences and that objects 

of an archaeological or historical nature can be 

preserved and conserved either in situ or by sal-

vage (Article 39(3)). 

On the basis of this provision, and the general 

provisions and guidelines regarding cultural as-

sets in the context of determining the suitability 

of Site N-7.2, the construction and operation of 

the planned wind turbines and facilities is not 

currently expected to have any significant ad-

verse impacts on the cultural heritage asset. 

12.2.15 Protected asset human beings, 

including human health  

Site N-7.2 has a low significance for human 

health and well-being. The site is not directly 

used for recreation and leisure. Human beings 

are not directly affected by the plan. Site N-7.2 is 

already utilised solely as a working environment 

by the operational activities of the surrounding 

wind farms in Regions N-6 and N-8. This use will 

be increased by the development of Site N-7.2. 

12.2.16 Interactions/ interrelation-

ships, cumulative impacts 

In general, impacts on any one protected asset 

will lead to various consequences and interrela-

tionships between the protected assets. The es-

sential interdependence of the biotic protected 

assets exists via the food chains. Possible inter-

actions during the construction phase result from 

sediment shifting and turbidity plumes, as well as 

noise emissions. However, these interactions 

occur only very briefly and are limited to a few 

days or weeks.  

Interrelationships relating to the facilities, due to 

the introduction of hard substrate, for example, 

will be permanent, but to be expected only on a 

local level. This could lead to small-scale change 

in the food supply.  

Due to the variability of the habitat, interrelation-

ships can only be described in very imprecise 

terms overall. In principle, it can be stated that 

according to the current state of knowledge, no 

interactions are discernible that could result in a 

threat to the marine environment. 

Cumulative effects arising from the interrelation-

ship and interaction of various independent indi-

vidual effects which either add up as a result of 

their interaction (cumulative effects) or reinforce 

each other and thus generate more than the sum 

of their individual effects (synergetic effects). Cu-

mulative as well as synergetic impacts can be 

not only caused by temporal but also by spatial 

coincidence of impacts of the same or different 

projects.  

12.2.16.1 Soil, benthos and biotope types 

A significant proportion of the environmental im-

pacts caused by the areas and surfaces, plat-

forms and submarine cable systems on the pro-

tected assets soil, benthos and biotopes types is 

expected to occur exclusively during the con-

struction period (formation of turbidity plumes, 

sediment shifting etc.) and within a spatially nar-

rowly defined area. Possible cumulative impacts 

on the seabed, which could also have a direct 

impact on the benthos and specially protected 

biotopes, will result from the sum of the perma-

nent direct land area use for the foundations of 

the wind turbines and platforms as well as the 

cable systems which will be laid. The individual 

impacts are in principle small-scale and local. 
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In order to be able to estimate the direct land 

area use, a rough calculation is made in the fol-

lowing which is based on the model wind farm 

scenarios (Chapter 1.5.5.4) and the assump-

tions regarding other installations (Chapter 

1.5.5.5). Calculating the land area use will be ex-

ecuted based on ecological aspects i.e. the cal-

culation will be based on the direct ecological 

loss of function and/or the possible structural 

change in the site caused by the installation of 

foundations and cable systems. In the area of 

the cable trench, however, the impact on sedi-

ment and benthic organisms will be essentially 

temporary. Permanent impairment would have 

to be assumed in the case of the crossing over 

particularly sensitive biotope types such as reefs 

or species-rich gravel, coarse-sand and shell 

beds. 

When based on the allocated capacity of 980 

MW for Site N-7.2 and an assumed capacity per 

turbine of 10 MW (model wind farm Scenario 1) 

or 20 MW (model wind farm Scenario 2), the cal-

culated number of turbines for the site results in 

between 98 turbines (Scenario 1) and 49 tur-

bines (Scenario 2) ().  

On the basis of the model wind farm parameters, 

this therefore results in a land sealing area of 

194,337 m² (Scenario 1) and 218,445 m² (Sce-

nario 2), including an assumed scour protection 

and an accommodation platform. When com-

pared to the total area of Site N-7.2, which is ap-

prox. 58.4 km², the calculated land sealing area 

for the model wind farm scenarios is between 

0.33 % (Scenario 1) and 0.37 % (Scenario 2) ().  

The calculation of the loss of function due to the 

in-farm cabling was executed in accordance with 

the reported capacity, assuming a 1 m wide ca-

ble trench. If this conservative estimate is utilised 

as the basis, then a temporary impairment by ap-

prox. 117.6 km of intra-farm cabling will result for 

Site N-7.2, which corresponds to a temporary 

land use of 0.20 % of the total area of N-7.2.  

The total arising from land sealing and temporary 

land use also therefore results in a conserva-

tively estimated impact of well below 1% of the 

total area of N-7.2 (0.53% - 0.58%). According to 

current knowledge, no significant adverse ef-

fects are therefore to be expected, even in cu-

mulation, which would lead to a threat to the ma-

rine environment with regard to the seabed and 

the benthos. 

12.2.16.2 Fish 

Furthermore, the wind farms of the southern 

North Sea could have an additive effect beyond 

their immediate location in that the mass and 

measurable production of plankton could be dis-

persed by currents and thereby influence the 

qualitative and quantitative composition of the 

zooplankton. This, in turn, could affect planktivo-

rous fish, including pelagic schooling fish such 

as herring and sprat, which are the target of one 

of the largest fisheries in the North Sea. Species 

composition could also change directly; species 

with habitat preferences that differ from those of 

the established species (e.g. reef dwellers) could 

find more favourable living conditions and 

thereby occur more frequently. In the Danish 

wind farm Horns Rev, 7 years after its construc-

tion, a horizontal gradient in the occurrence of 

hartsubrate-affected species was found between 

the surrounding sand areas and near the turbine 

foundations: Cliff fish, eel mother and lumpfish 

were found much more frequently near the wind 

turbine foundations than on the surrounding 

sand areas (LEONHARD et al. 2011). Cumulative 

effects resulting from a major expansion of off-

shore wind energy could include 

 an increase in the number of older individu-

als, 

 better conditions for fish due to a larger, more 

diverse food resource, 

 further establishment and distribution of fish 

species adapted to reef structures, 
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  the recolonisation of previously heavily 

fished areas and zones, 

  better living conditions for territorial species 

such as cod-like fish. 

Besides predation, intraspecific and interspecific 

competition, also known as density limitation, is 

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 

which alterations in fish fauna could have on 

other elements of the food chain, both below and 

above their trophic level, cannot be predicted at 

this stage with the level of knowledge which is 

currently available. 

12.2.16.3 Marine mammals 

Cumulative effects on marine mammals, in par-

ticular harbour porpoises, may occur mainly due 

to noise exposure during pile driving of the foun-

dations. These protected goods could therefore 

be significantly impaired by the fact that, when 

pile driving is executed simultaneously on other 

sites within the EEZ, there is insufficient space 

available to avoid the pile driving.  

Cumulative impacts of the plan on the population 

of harbour porpoise are considered in accord-

ance with the requirements of the noise abate-

ment concept of the BMU of 2013. Pile driving 

activities which have the potential to cause dis-

turbance to harbour porpoises due to sound im-

pacts in the nature conservation areas or in the 

entire North Sea EEZ will be coordinated in such 

a way that the proportion of the site affected al-

ways remains below 10% and/or below 1% in 

partial area 1 of the nature conservation area for 

"Sylt Outer Reef - Eastern German Bight". 

12.2.16.4 Seabirds and resting birds 

Vertical structures such as platforms or offshore 

wind turbines can have differing impacts on rest-

ing birds, such as a loss of their habitat, an in-

creased risk of collision or a scaring away and 

disturbing effect. These effects have already 

been considered in Chapter 4.7.1 on a site-spe-

cific basis, also taking into account the possible 

technical scenarios with regard to turbine param-

eters. An additional, repeated project-specific 

consideration will be executed within the frame-

work of the environmental impact inspection for 

the individual project and monitored as part of 

the subsequent mandatory monitoring of the 

construction and operation phases of offshore 

wind farm projects. For resting birds, habitat loss 

due to cumulative effects of several structures or 

offshore wind farms can be particularly signifi-

cant. 

In order to assess the significance of cumulative 

effects on seabirds, any effects must be as-

sessed on a species-specific basis. In particular, 

species which are listed in Appendix I of the 

Birds Directive, species in sub-area II of the Sylt 

Outer Reef - Eastern German Bight Nature Con-

servation Site and species for which avoidance 

behaviour towards structures has already been 

established must be considered with regard to 

cumulative effects.  

Since 2009, the BSH has implemented the qual-

itative assessment of cumulative effects on 

loons within the framework of licensing proce-

dures, using the main concentration area in ac-

cordance with the BMU position paper (2009). 

The definition of the main concentration area of 

loons in the German North Sea EEZ, within the 

context of BMU's position paper (2009), is an im-

portant measure to ensure species protection of 

the disturbance-sensitive species of the red-

throated and black-throated loon. The BMU 

thereby decreed that in future licensing proce-

dures for offshore wind farms, the main concen-

tration area should be utilised as a benchmark 

for the cumulative assessment of habitat loss for 

the loon population. 
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The main concentration area takes into account 

the spring season, a period of particular im-

portance for the species. The main concentra-

tion area was defined in 2009 on the basis of the 

data available at the time: the main concentra-

tion area was home to around 66% of the Ger-

man North Sea loon population and around 83% 

of the EEZ population in spring, and is therefore, 

among other things, of particular importance in 

terms of population biology (BMU 2009) and an 

important functional component of the marine 

environment with regard to seabirds and resting 

birds. Against the background of current stock 

assessments, the importance of the main con-

centration area for loons in the German North 

Sea and within the EEZ has further increased 

(SCHWEMMER et al. 2019). The delineation of the 

main concentration area of loons is based on the 

data basis, which is considered to be very good, 

and on expert analyses that find broad scientific 

acceptance. The area includes all areas of very 

high and most of the areas of high sea loon den-

sity in the “Deutsche Bucht”.  

The region where Site N-7.2 is located is used 

by loons to a small extent as a passage area dur-

ing their migration periods. According to current 

knowledge, this site and its surroundings is lo-

cated outside of the main resting areas for loons 

in the German North Sea.  

On the basis of available data from research pro-

jects and monitoring of wind farm clusters, the 

BSH thereby concludes that Site N-7.2 and its 

surroundings are not of high importance for the 

common loon resting population in the German 

North Sea. Site N-7.2 is located at a distance of 

> 50 km from the main concentration area to the 

West of Sylt. Implementing an offshore wind 

farm on Site N-7.2 can therefore exclude cumu-

lative effects with the required certainty for such 

cases.  

12.2.16.5  Migratory birds 

The potential threat to bird migration not only re-

sults from the effects of the individual project, in 

this case a project on Site N-7.2, but also cumu-

latively in connection with other approved or al-

ready erected wind farm projects in the vicinity of 

Site N-7.2 or in the main migration directions.  

The surrounding areas of Site N-7.2 in Area N-7 

have not yet been developed. To the North of 

Site N-7.2, and therefore located outside the 

main directions of approach to Site N-7-2, a wind 

farm is being planned, for which the same tur-

bine parameters from Chapter 1.5.5.4 are to be 

assumed as a precautionary measure as for the 

area in question.  In the neighbouring, but not di-

rectly adjacent Area N-6, Site N-6.6, which lies 

in the main direction of flight to Site N-7.2 with 

stronger east components and/or west compo-

nents of the flight directions, has been defined 

for a call for tenders in 2024. The turbine scenar-

ios from FEP 2020 will also be utilised as a basis 

for this site. The wind farm projects, which are 

already in operation or currently under construc-

tion in Areas N-6 and N-8, lie outside the as-

sumed flight paths, taking into account the main 

directions of approach and commencing from 

Site N-7.2. So-called "staircase effects", where 

larger turbines on Site N-7.2 are located in the 

immediate vicinity of much smaller turbines of al-

ready implemented wind farm projects, are 

therefore not probable.  With a wind farm project 

on site N-6.6, staircase effects can occur insofar 

as the turbines of Scenario 1 are installed on one 

of the two sites and turbines of Scenario 2 on the 

other site. The height difference between the up-

per rotor blade tips of the two wind farm projects 

would then be 125 m (25 -225 m compared to 50 

- 350 m), the difference in the hub heights would 

be 75 m (125 m compared to 200 m) (). Only the 

rotating rotor blades would be visible from the 

larger turbines which are located behind during 

the migration periods, when the birds initially fly 

towards the smaller turbines according to Sce-

nario 1.   

Under normal migratory conditions, which are 

those preferred by migratory birds, there is no 
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evidence available so far for any species to indi-

cate that the birds do not recognise and avoid 

obstacles or that they migrate exclusively within 

the danger zone of the types of installations 

which are to be utilised. 

Surprisingly occurring fog and rain, which can 

lead to poor visibility and low flight altitudes, rep-

resent a potential hazard situation. The coinci-

dence of bad weather conditions with so-called 

mass migration events is particularly problematic 

in such cases. According to research results, 

which were obtained on the FINO1 research 

platform, this prognosis could however be sub-

sequently put into perspective. The research de-

termined that birds migrate to higher altitudes in 

very poor visibility (below 2 km) than in medium 

visibility (3 to 10 km) or good visibility (> 10 km). 

These results were however only based on three 

measurement proximities (HÜPPOP et al. 2005).  

The risk of collision for birds which are migrating 

during the day as well as seabirds is generally 

considered to be low (refer to Chapter 4.8.1.2).  

Cumulative effects could also lead to an exten-

sion of the migration route for migrating birds. 

The potential impairment on bird migration in the 

sense of a barrier effect will depend on many fac-

tors and, in particular, the orientation of the wind 

farms to the main migration directions must be 

taken into account. Assuming that the main di-

rection of migration is south west to north east 

and vice versa, then the wind farms of the same 

or another area which are located adjacent to 

each other in this orientation thereby create a 

uniform barrier, so that one single evasive move-

ment is sufficient. It is known that birds avoid 

wind farms, i.e. they fly around wind farms or 

over them horizontally. In addition to observa-

tions which have been implemented on land, this 

behaviour has also been verified in offshore ar-

eas (e.g. KAHLERT et al. 2004, AVITEC RESEARCH 

GBR 2015b). Lateral avoidance reactions are ap-

parently the most common reaction (HORCH & 

KELLER 2005). Evasive reactions occurred in dif-

ferent directions, but a reverse movement direc-

tion was not determined (KAHLERT et al. 2004). 

AVITEC RESEARCH GBR (2015) were able to de-

termine avoidance behaviour in ducks, gannets, 

miniature gulls, lesser black-backed gulls and 

kittiwakes during long-term surveys.  

Taking into consideration the main migration di-

rections as north-east to south-west for Autumn 

migration and south-west to north-east for 

Spring migration, no other wind farm projects are 

located in the migration direction of Site N-7.2, 

which means that barrier effects would only arise 

from a project on Site N-7.2. Also taking into ac-

count stronger westerly and easterly compo-

nents, Site N-6.6 in neighbouring Area N-6 would 

also be located in the direction of migration. Tak-

ing into account the main migration directions as 

north-east to south-west or vice versa, evasive 

movements of approx. 16 km will result when 

barrier effects occur, and evasive movements of 

approx. 40 km will result when stronger East or 

West components are taken into account, when 

the original migration route is resumed after the 

evasive movement.  

The flight distance to cross over the North Sea is 

sometimes several 100 km. According to 

BERTHOLD (2000), the non-stop flight perfor-

mance of the majority of migratory bird species 

is in the order of magnitude of over 1000 km. 

This also applies to small birds. It is not therefore 

to be expected that the possibly required addi-

tional energy demand, which is caused by pos-

sibly necessary diversions of a few kilometres, 

would lead to a threat to bird migration. 

Consideration of the existing knowledge relating 

to the migratory behaviour of the various bird 

species, the usual flight altitudes and the diurnal 

distribution of bird migration leads to the conclu-

sion that, based on the current state of 

knowledge, a threat to bird migration from the 

construction and operation of a wind farm on Site 

N-7.2 is not likely, especially when cumulatively 

taking into account the already approved off-
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shore wind farm projects which have been com-

pleted to date. At this stage, a possible bypass-

ing of the projects is not expected to have any 

significant negative effect on the further develop-

ment of the populations. 

In this context, it therefore has to be taken into 

consideration that, according to the present state 

of the art in science and technology, that this 

forecast is made under premises which are not 

yet suitable in order to ensure the basis for the 

bird migration in a satisfactory manner. There 

are still gaps in knowledge present, particularly 

with regard to species-specific migration behav-

iour in poor weather conditions (rain, fog). 

12.3 Cross-border impacts 

The SEA has come to the conclusion that, as 

things currently stand, Site N-7.2 will not have a 

significant impact on the areas or regions of 

neighbouring countries which are bordering on 

the German North Sea EEZ. Site N-7.2 is cen-

trally located in the German EEZ of the North 

Sea. The distance to the Dutch EEZ is at least 

11 km. Denmark (and/or the Danish EEZ) is at 

least 113 km away. 

Significant cross-border impacts can generally 

be ruled out for the following protected assets of 

soil, water, plankton, benthos, biotope types, 

landscape, cultural heritage and other material 

assets, as well as for human being and human 

health due to these distances. Possible signifi-

cant cross-border impacts could only arise if all 

planned wind farm projects in the area of the 

German North Sea for the highly mobile pro-

tected assets, therefore for fish, marine mam-

mals, seabirds and resting birds, migratory birds 

and bats, are considered cumulatively. 

As far as the protected asset of fish is con-

cerned, the SEA concludes that, according to 

current knowledge, no significant impacts on the 

protected asset are to be expected from Site N-

7.2 since, on the one hand, the site does not 

have a prominent function for fish fauna and, on 

the other hand, the recognisable and predictable 

effects are of a small-scale and temporary na-

ture.  

For marine mammals, significant (cross-border) 

impacts can also be ruled out based on current 

knowledge and taking into account impact-mini-

mising and damage-limiting measures which can 

be implemented in this case. For example, the 

installation of wind turbine foundations and ac-

commodation platforms will only be permitted as 

part of the suitability determination, subject to the 

use of effective noise mitigation measures and 

coordination of noise-intensive construction 

work with neighbouring projects.  

Bird migration over the North Sea takes place in 

a broad-front migration which cannot be defined 

in more detail, although with a tendency towards 

coastal orientation. Guidelines and fixed migra-

tion routes are not yet known. The individual spe-

cies-specific assessment (Chapter 4.8.1.2) has 

not revealed any considerable impacts. Consid-

eration of the existing knowledge relating to the 

migratory behaviour of the various bird species, 

the usual flight altitudes and the diurnal distribu-

tion of bird migration leads to the conclusion that, 

based on the current state of knowledge, a threat 

to bird migration from the construction and oper-

ation of a wind farm on Site N-7.2 is not very 

probable, taking into account, as cumulatively, 

the already approved offshore wind farm pro-

jects, although there is still a need for knowledge 

on the species-specific migratory behaviour. As 

a result, significant cross-border impacts are 

also not probable. 

12.4 Species protection assessment 

The species protection assessment in accord-

ance with Article 44(1) of the Federal Nature 

Conservation Act (BNatSchG) comes to the con-

clusion that, according to current knowledge, the 

construction of a wind farm on Site N-7.2 will not 

have any significant negative impacts which 

would trigger species protection prohibitions, 

provided that prevention, avoidance and mitiga-
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tion measures are strictly adhered to and the re-

quirements of the noise protection concept of the 

Federal Ministry for the Environment are imple-

mented. 

12.5 Impact assessment 

In the German EEZ of the North Sea, the nature 

conservation areas of "Sylter Außenriff - Östliche 

Deutsche Bucht" are 49.8 km away from Site N-

7.2, "Borkum Riffgrund" is 27.0 km away, "Dog-

gerbank" is 154.3 km away, and the "Lower Sax-

ony Wadden Sea National Park" is 57.7 km 

away. 

According to Article 34 of the Federal Nature 

Conservation Act (BNatSchG), the compatibility 

of plans or projects must be assessed and it 

must be determined whether, individually or in 

combination with other plans or projects, they 

can significantly impair the conservation objec-

tives of a Natura2000 region and/or the conser-

vation purposes of a nature conservation area. 

This also applies in principle to projects located 

outside of the area or region. 

Within the framework of the impact assessment, 

the habitat types "reef" and "sandbank" with their 

characteristic and endangered biotic communi-

ties and species, as well as protected species, 

specifically fish, certain marine mammals ac-

cording to Appendix II of FFH-RL (Habitats Di-

rective), (harbour porpoise, grey seal and com-

mon seal), are to be considered in accordance 

with the conservation objectives of the afore-

mentioned nature conservation areas as well as 

protected bird species according to Appendix I of 

the Birds Directive (in particular red-throated 

loons, black-throated loons, little gull, Sandwich 

tern, Common tern and Arctic tern) and regularly 

occurring migratory bird species (in particular 

storm gulls and herring gulls, fulmar, gannet, kit-

tiwake, guillemot and razorbills). 

Due to the shortest distance of Site N-7.2 of at 

least 27.0 km to the nature reserve "Borkum 

Riffgrund" in the German EEZ, construction-re-

lated, installation-related and operation-related 

impacts on the FFH habitat types "reef" and 

"sandbank" with their characteristic and endan-

gered biotic communities and species can there-

fore be excluded. Site N-7.2 lie far outside the 

drift distances which has been discussed in the 

literature so that no release of turbidity, nutrients, 

and pollutants which could adversely affect the 

nature conservation and FFH areas in their com-

ponents relevant to the conservation objectives 

or the conservation purpose is to be expected. 

The same applies to fish and round mouth mam-

mals. 

A significant impairment of the nature conserva-

tion areas in the German EEZ "Borkum 

Riffgrund" and the "Lower Saxony Wadden Sea 

National Park" in the coastal sea with regard to 

the harbour porpoises, grey seals and harbour 

seals, which have to be protected there, can also 

be ruled out with the required degree of certainty, 

taking into account the requirements for noise 

protection. In particular, any impacts from con-

struction-related noise emissions can be effi-

ciently prevented by specifying noise abatement 

measures and subsequently coordinating them 

with the construction measures of other projects. 

With regard to the seabird species which are to 

be protected in the nature reserve of "Sylter 

Außenriff - Östliche Deutsche Bucht" (Sylt Outer 

Reef - Eastern German Bight), Site N-7.2 and 

thereby also an offshore wind farm on the site 

are of no significance according to current 

knowledge due to the distances involved. 

12.6 Planned measures for prevent-

ing, reducing and offsetting any 

significant negative impacts on 

the marine environment 

In accordance with Article 40 (2) UVPG and the 

requirements of the SEA Directive, the 

measures planned to prevent, reduce and, as far 

as possible, compensate for significant adverse 

environmental effects resulting from the imple-

mentation of the plan are presented. While some 
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avoidance, prevention, mitigation and compen-

sation measures can already be implemented at 

the planning level, others can only come into 

play during the actual implementation phase. 

With regard to planning avoidance, prevention 

and mitigation measures, the Site Development 

Plan defines spatial and textual specifications 

which, according to the environmental protection 

objectives set out therein, serve to avoid, prevent 

and/or mitigate significant negative effects on 

the marine environment. The specifications from 

the FEP are taken into account in the suitability 

assessment. Due to the specific reference to the 

site, the measures can also be specified here 

and additional measures can be specified within 

the framework of the legal ordinance on the suit-

ability determination. Project-specific or location-

specific measures relating to the specifically 

planned project will be added in the subsequent 

planning approval procedure. 

Within the framework of the suitability assess-

ment, measures in accordance with Article 12(5) 

Sentence 2 of the WindSeeG can be proposed 

as specifications for the subsequent project in 

the ordinanceon the suitability determination of 

the site, if the erection and operation of wind tur-

bines on the site might otherwise impair criteria 

and concerns in accordance with Article 10(2) of 

the WindSeeG. 

Specifically, and in order to prevent hazards to 

the marine environment from noise emissions, 

measures must therefore be implemented, par-

ticularly during the construction of the wind tur-

bines, in order to comply with limit values for 

sound pressure and peak sound pressure levels 

and to always execute the work as quietly and 

briefly as possible. Immissions and emissions 

must be prevented and any which cannot be pre-

vented must be minimised so that pollution of the 

seabed is not a concern. 

12.7 Review of alternative options 

In accordance with Article 5 (1) Sentence 1 SEA 

Directive in conjunction with the criteria in Ap-

pendix I SEA Directive and Article 40(2) No. 8 

UVPG, the environmental report contains a brief 

description of the reasons for the choice of the 

reasonable alternatives examined.  

Essentially, different types of alternatives can be 

considered for an assessment of alternatives; in 

particular strategic, spatial or technical alterna-

tives. The prerequisite is always that these are 

reasonable or can be seriously considered.  

Alternatives are already being examined within 

the context of the upstream SEA for the FEP 

2020 (BSH 2020a). At this planning level, these 

are primarily the conceptual/strategic design, the 

spatial location and technical alternatives. 

Therefore, in the context of the suitability assess-

ment, only alternatives which relate to the spe-

cific site to be assessed according to the FEP 

specifications, in this case N-7.2, are to be taken 

into account in the sense of stratification be-

tween the instruments. These can primarily be 

process alternatives i.e. the (technical) design of 

the wind turbines and the facilities in detail 

(BALLA et al. 2009). At the same time, the exact 

design of the facilities which are to be erected on 

the site has not yet been determined at the time 

of the suitability assessment. Examining alterna-

tives with regard to the specific design of the 

subsequent project can therefore only be exe-

cuted in the concluding planning approval proce-

dure. At this point, therefore, only alternatives 

will be examined which relate to the respective 

site and can already be undertaken without de-

tailed knowledge of the specific construction pro-

ject in question. Implementing the project with 

various wind turbine concepts on the basis of 

model scenarios can therefore be considered. 

Both alternative scenarios differ in particular with 

regard to the number of wind turbines which are 

to be erected to achieve the capacity to be in-

stalled (Scenario 1: 98 compared to Scenario 2: 

49 wind turbines) as well as hub height and rotor 

diameter, which result in the total height of the 
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individual wind turbines (about 225 m compared 

to 350 m). As a result, neither of the two scenar-

ios can be rated as clearly preferable due to their 

lower environmental impacts. Rather, the evalu-

ation differs depending on the protected asset. 

Scenario 2, for example, is more advantageous 

with regard to the protected assets of soil and 

benthos, since the smaller number of wind tur-

bines and the scour protection associated with 

each wind turbine means that hard substrate 

from other, third-party locations is introduced. In 

the case of avifauna, on the other hand, the 

lower number of wind turbines in Scenario 1 is 

expected to have a slightly lower impact. 

Another alternative is to evaluate the use of dif-

ferent foundation types. Suction bucket, vibra-

tion piling or gravity foundation are discussed as 

conceivable alternatives for the foundation of 

wind turbines using driven pile foundations for 

the German North Sea EEZ. 

Only very limited information is available for the 

aforementioned foundation types which are un-

der consideration. In particular, there is insuffi-

cient knowledge available from monitoring other 

comparable offshore installations. Based on the 

current state of knowledge with regard to the 

specific parameters, and in particular with regard 

to the impacts on the various protected assets 

during construction and operation, the environ-

mental impacts of these foundation types cannot 

be determined, described and evaluated.  

Consideration of these alternatives in detail is 

therefore ruled out, as the necessary information 

or details cannot be obtained with reasonable ef-

fort. 

12.8 Measures planned to monitoring 

the environmental impacts of im-

plementing the site development 

plan 

The potential significant impacts on the environ-

ment resulting from the implementation of the 

plan are to be monitored in accordance with Ar-

ticle 45 UVPG. This is intended to enable unfore-

seen negative impacts to be evaluated at an 

early stage and suitable remedial measures to 

be taken. 

Therefore, in accordance with Article 40(2) No. 9 

of the UVPG, the environmental report is to 

specify the measures envisaged for monitoring 

the significant environmental effects of the im-

plementation of the plan. Monitoring is the re-

sponsibility of the BSH, which is the authority re-

sponsible for the SEA (refer to Article 45(2) 

UVPG). As intended by Article 45(5) UVPG, exist-

ing monitoring mechanisms may be used in order 

to prevent duplication of monitoring work. 

With regard to the planned monitoring activities, it 

should be noted that the actual monitoring of the 

potential effects on the marine environment can 

only begin when the plan is implemented, i.e. when 

the project on Site N-7.2 is implemented. However, 

general research cannot be carried out based on 

the monitoring. Therefore, the project-related 

monitoring of the impacts of the project on the 

site and its surroundings is of particular im-

portance. 

The essential task of monitoring this suitability 

determination in conjunction with the FEP as well 

as the individual planning approval procedures is 

to bring together and thereby evaluate the results 

from various phases of monitoring. The evaluation 

will also cover the unforeseen significant effects of 

the implementation of the plan, the marine environ-

ment and the review of the forecasts in the environ-

mental report. The procedure which is envisaged 

for this here, the planned measures for monitor-

ing the potential impacts of the plans and the 

data required are described in the Environmental 

Report on the Site Development Plan 2020 for 

the German North Sea in Chapter 10 (particu-

larly in Chapter 10.1 for the potential impacts of 

the areas and sites for offshore wind turbines) 

(BSH 2020a).

  



References 189 

 

13  References 

ABT K (2004) Robbenzählungen im schleswig-hol-
steinischen Wattenmeer. Bericht an das Landesamt 
für den Nationalpark Schleswig-Holsteinisches Wat-
tenmeer. State Office for the Wadden Sea National 
Park of Schleswig-Holstein. Toenning, Germany. 34 
Pages. 

ABT KF, HOYER N, KOCH L & ADELUNG D (2002) The 
dynamics of grey seals (Halichoerus grypus) off Am-
rum 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 Waddensea in 2004 and 2005 - expected 
and unexpected results. Waddensea Newsletter 31: 
26−27. 

AHLÉN I (2002) Wind turbines and bats – a pilot study. 
Final Report to the Swedish National Energy Admin-
istration, 5 Pages. 

AK SEEHUNDE (2005) Protokoll Arbeitskreis See-
hunde vom 27.10.2005. Arbeitskreis Seehunde, Ho-
tel Fernsicht, Tönning, 27.10.2005. State Office for 
the Wadden Sea National Park of Schleswig-Hol-
stein. Tönning. 6 pages. 

ALERSTAM T (1990) Bird migration. Cambridge Uni-
versity Press, Cambridge, 420 Pages. 

ALHEIT J, MÖLLMANN C, DUTZ J, KORNILOVS G, LOWE P, 
MOHRHOLZ V & WASMUND N (2005) Synchronous eco-
logical regime shifts in the central Baltic and the North 
Sea in the late 1980s. ICES Journal of Marine Sci-
ence 62: 1205−1215. 

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. Jour-
nal of Sea Research 43: 121−133. 

ARMONIES W (2000b) What an introduced species can 
tell us about the spatial extension of benthic popula-
tions. Marine Ecology Progress Series 209: 289−294. 

ARMONIES W (2010) Analyse des Vorkommens und 
der Verbreitung des nach §30 BNatSchG ges-
chützten Biotoptyps „Artenreiche Kies-, Grobsand- 

und Schillgründe“. – Studie im Auftrag des Bun-
desamtes für Naturschutz, Außenstelle Vilm. 

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. 

ASCOBANS (2005) Workshop on the Recovery Plan for 
the North Sea Harbour Porpoise, 6.−8. December 
2004, Hamburg, Report released on 31.01.2005, 73 
Pages. 

AVITEC RESEARCH GBR (2015a) „Cluster Nördlich 
Borkum“ StUK-Monitoring des Jahres 2013. Fachgu-
tachten Zugvögel. Unveröffentlichtes Gutachten im 
Auftrag der Umweltuntersuchung Nördlich Borkum 
GmbH (UMBO) der Avitec Research GbR. Osterholz-
Scharmbeck, Januar 2015. 

AVITEC RESEARCH GBR (2015b) „Cluster Nördlich 
Borkum“ StUK-Monitoring des Jahres 2014. Fachgu-
tachten Zugvögel. Unveröffentlichtes Gutachten im 
Auftrag der Umweltuntersuchung Nördlich Borkum 
GmbH (UMBO) der Avitec Research GbR. Osterholz-
Scharmbeck, Mai 2015. 

BACH L & C MEYER-CORDS (2005) Lebensraumkorri-
dore für Fledermäuse (Entwurf). 7 Pages. 

BAIRLEIN F & HÜPPOP O (2004) Migratory Fuelling and 
Global Climate change. Advances in Ecology Re-
search 35: 33−47. 

BAIRLEIN F & WINKEL W (2001) Birds and climate 
change. In: LOZAN JL, GRAßL H, HUPFER P (Hrsg) Cli-
mate of the 21st Century: Changes and Risks: 
278−282. 

BALLA S, WULFERT K, PETERS HJ (2009) Leitfaden zur 
Strategischen Umweltprüfung (SUP). Text 08/09. 
Dessau-Roßlau, Saxony-Anhalt, Germany: Federal 
Environment Agency. 

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. 



190  

 

BARZ K & ZIMMERMANN C (Hrsg.) Fischbestände 
online. Thuenen Institute for Baltic Sea Fisheries. El-
ektronische Veröffentlichung auf www.fisch-
bestaende-online.de, Zugriff am 12.03.2018.  

BEAUGRAND G (2009) Decadal changes in climate and 
ecosystems in the North Atlantic Ocean and adjacent 
seas. Deep Sea Research II 56: 656–673. 

BEAUGRAND G, BRANDER KM, LINDLEY JA, SOUISSI S & 

REID PC (2003): Plankton effect on cod recruitment in 
the North Sea. Nature 426: 661−663. 

BERTHOLD P (2000) Vogelzug - Eine aktuelle 
Gesamtübersicht, Wissenschaftliche Buchgesell-
schaft, Darmstadt, 280 Pages. 

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 Ministry for the Environment, Nature Con-
servation 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 Seeschifffahrt und Hydrogra-
phie (BSH)), Order No. 10036866. Edited by the itap 
GmbH. 

BETKE (2012) Messungen von Unterwasserschall 
beim Betrieb der Windenergieanlagen im Offshore-
Windpark alpha ventus. 

BETKE K & MATUSCHEK R (2011) Measurements of un-
derwater noise during the construction of the wind tur-
bines in the "alpha ventus" offshore test field. Final 
report on monitoring according to StUK3 during the 
construction phase. 

BEUKEMA JJ (1992) Expected changes in the Wadden 
Sea benthos in a warmer world: lessons from periods 
with mild winters. Netherlands Journal of Sea Re-
search 30: 73−79. 

BEUSEKOM JEE VAN, ELBRÄCHTER M, GAUL H, GOEBEL 

J, HANSLIK M, PETENATI T & WILTSHIRE K (2005) 
Nährstoffe. In: Zustandsbericht 1999-2002 für Nord- 
und Ostsee, Bund- Länder Messprogramm für die 
Meeresumwelt von Nord- und Ostsee, BSH (Hrsg.), 
S. 25−32. 

BEUSEKOM JEE VAN, PETENATI T, HANSLIK M, HENNE-

BERG S & GAUL H (2003) Zustandsbericht 1997−1998 
für Nord- und Ostsee, Bund-Länder Messprogramm 

für die Meeresumwelt von Nord- und Ostsee, BSH 
(Hrsg.), P.13−21. 

BEUSEKOM JEE VAN, THIEL R, BOBSIEN I. BOERSMA M, 
BUSCHBAUM C, DÄNHARDT A, DARR A, FRIEDLAND R, 
KLOPPMANN MHF, KRÖNCKE I, RICK J & WETZEL M 
(2018) Aquatische Ökosysteme: Nordsee, Watten-
meer, Elbeästuar und Ostsee. In: Von Storch H, 
Meinke I & Claußen M (Hrsg.) Hamburger Klimaber-
icht – Wissen über Klima, Klimawandel und Auswir-
kungen in Hamburg und Norddeutschland. Springer 
Spektrum, Berlin, Heidelberg. 

BFN, BUNDESAMT FÜR NATURSCHUTZ (2011a) 
Kartieranleitung „Artenreiche Kies-, Grobsand- und 
Schillgründe im Küsten- und Meeresbereich“. /Ma-
rine-Biotoptypen/Biotoptyp-Kies-Sand-
Schillgruende.pdf, Stand: 06.05.2014. 

BFN, BUNDESAMT FÜR NATURSCHUTZ (2011b) 
Kartieranleitung „Schlickgründe mit grabender Mega-
fauna“. http://www.bfn.de/fileadmin/MDB/docu-
ments/themen/meeresundkuestenschutz/down-
loads/Marine-Biotoptypen/Biotoptyp-Schlick-
gruende.pdf; Stand 06.05.2014. 

BFN, BUNDESAMT FÜR NATURSCHUTZ (2018) BfN-
Kartieranleitung für „Riffe“ in der deutschen 
ausschließlichen Wirtschaftszone (AWZ). Ges-
chütztes Biotop nach § 30 Abs. 2 S. 1 Nr. 6 
BNatSchG, FFH – Anhang I – Lebensraumtyp (Code 
1170). 70 Pages. 

BIJKERK R (1988) Ontsnappen of begraven blijven. 
The effects on benthic animals of increased sedimen-
tation as a result of dredging activities. Literature re-
search - NIOZ Report 2005-6.18 Pages. 

BIOCONSULT (2011) Varianten eines Kabelkorridors 
(„Harfe“) im Bereich Borkum Riffgrund. Vergleich der 
Varianten und Vorschlag einer Vorzugsvariante aus 
ökologischer Sicht, Bremen. 

BIOCONSULT (2016a) Kurzstudie „Gode Wind 04“. 
Datenanalyse im Zusammenhang mit dem OWP-
Vorhaben „Gode Wind 04“. 

BIOCONSULT (2016b) Biotoperfassung “Artenreiche 
Kies-, Grobsand- und Schillgründe” (KGS) “Borkum 
Riffgrund West 1 und 2”. Unveröffentlichtes Gu-
tachten im Auftrag von DONG energy, 02.05.2016. 42 
Pages. 

BIOCONSULT (2017) Betroffenheit des gesetzlichen 
Biotopschutzes nach § 30 BNatSchG in den 
Vorhabengebieten OWP West und Borkum Riffgrund 
West 2. Untersuchungskonzept „Artenreiche Kies-, 

http://www.fischbestaende-online.de/
http://www.fischbestaende-online.de/


 191 

 

Grobsand- und Schillgründe“ (KGS). Unveröffen-
tlichtes Gutachten im Auftrag von DONG energy, 
21.09.2017. 10 Pages. 

BIOCONSULT (2018) Offshore Windpark „EnBW Hohe 
See“. Ergänzende Untersuchungen zur Basisauf-
nahme vor Baubeginn. Abschlussbericht Makrozoo-
benthos & Fische auf der Grundlage der StUK-Erfas-
sungen im Frühjahr und Herbst 2015 sowie im Herbst 
2016. Unveröffentlichtes Gutachten im Auftrag der 
EnBW Hohe See GmbH, April 2018. 

BIOCONSULT SH, IBL UMWELTPLANUNG & IFAÖ (2020) 
Flächenvoruntersuchung N-7.2. Abschlussbericht 
2018 – 2020 (August 2018 – Juli 2020). Ergebnisse 
der ökologischen Untersuchungen für das Schutzgut 
Rastvögel. Gutachten i.A. des Bundesamtes für See-
schifffahrt und Hydrographie. 

BIOCONSULT SH, IBL UMWELTPLANUNG & IFAÖ 
(2020b) Flächenvoruntersuchung N-7.2. Ab-
schlussbericht 2018 – 2020 (Juli 2018 – Juni 2020). 
Ergebnisse der ökologischen Untersuchungen für 
das Schutzgut Zugvögel. Gutachten i.A. des Bun-
desamtes für Seeschifffahrt und Hydrographie. 

BIOCONSULT SH, IBL UMWELTPLANUNG & IFAÖ 

(2020c) Divers (Gavia spp.) in the German North Sea: 
Changes in Abundances and Effects of Offshore 
Wind Farms. Prepared for Bundesverband der Wind-
parkbetreiber Offshore e.V. 

BIRDLIFE INTERNATIONAL (2004) Birds in Europe: pop-
ulation estimates, trends and conservation status. 
Birdlife Conservation Studies No.12, Cambridge. 

BIRDLIFE INTERNATIONAL (2015) European Red List of 
Birds. Luxembourg: Office for Official Publication of 
the European Communities. 

BMEL, BUNDESMINISTERIUM FÜR ERNÄHRUNG UND 

LANDWIRTSCHAFT UND BMU, BUNDESMINISTERIUM FÜR 

UMWELT, NATURSCHUTZ UND REAKTORSICHERHEIT 

(2020): Nitratbericht 2020 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-

TURSCHUTZ UND REAKTORSICHERHEIT (2009) Posi-
tionspapier des Geschäftsbereichs des Bundesum-
weltministeriums zur kumulativen Bewertung des 
Seetaucherhabitatverlusts durch Offshore-Windparks 
in der deutschen AWZ der Nord- und Ostsee als 
Grundlage für eine Übereinkunft des BfN mit dem 
BSH, BMU 09.12.2009. 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-

TURSCHUTZ UND REAKTORSICHERHEIT (2012) (Hrsg.) 
Umsetzung der Meeresstrategie-Rahmenrichtlinie. 

RICHTLINIE 2008/56/EG zur Schaffung eines Ord-
nungsrahmens für Maßnahmen der Gemeinschaft im 
Bereich der Meeresumwelt (Meeresstrategie-Rah-
menrichtlinie). Festlegung von Umweltzielen für die 
deutsche Nordsee nach Artikel 10 Meeresstrategie-
Rahmenrichtlinie, Bonn. 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-

TURSCHUTZ UND REAKTORSICHERHEIT (2013) Konzept 
für den Schutz der Schweinswale vor Schallbelas-
tungen bei der Errichtung von Offshore-Windparks in 
der deutschen Nordsee (Schallschutzkonzept). 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-
TURSCHUTZ UND NUKLEARE SICHERHEIT 
(2018) Zustand der deutschen Nordseegewässer 
2018. Bundesministerium für Umwelt, Naturschutz 
und nukleare Sicherheit, Referat WR I 5, Meeresum-
weltschutz, Internationales Recht des Schutzes der 
marinen Gewässer. 191 Pages. 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-

TURSCHUTZ UND REAKTORSICHERHEIT (2018a): Um-
setzung der Meeresstrategie-Rahmenrichtlinie. 
Richtlinie 2008/56/EG zur Schaffung eines Ord-
nungsrahmens für Maßnahmen der Gemeinschaft im 
Bereich der Meeresumwelt (Meeresstrategie-Rah-
menrichtlinie). Zustand der deutschen Nord-
seegewässer – Bericht gemäß § 45j i.V.m. §§ 45c, 
45d und 45e des Wasserhaushaltsgesetzes 

BMU, BUNDESMINISTERIUM FÜR UMWELT, NA-

TURSCHUTZ UND REAKTORSICHERHEIT (2018B): Um-
setzung der Meeresstrategie-Rahmenrichtlinie. 
Richtlinie 2008/56/EG zur Schaffung eines Ord-
nungsrahmens für Maßnahmen der Gemeinschaft im 
Bereich der Meeresumwelt (Meeresstrategie-Rah-
menrichtlinie). Zustand der deutschen Ostsee-
gewässer – Bericht gemäß § 45j i.V.m. §§ 45c, 45d 
und 45e des Wasserhaushaltsgesetzes 

BOHNSACK J A & SUTHERLAND D L (1985) Artifi-
cial Reef Research: A Review with Recommenda-
tions for Future Priorities. Bulletin of Marine Science, 
Volume 37. Pages 11-39(29). 

BOLLE LJ, DICKEY-COLLAS M, VAN BEEK JK, ERFTEMEI-

JER PL, WITTE JI, VAN DER VEER HW & RIJNSDORP AD 
(2009) Variability in transport of fish eggs and larvae. 
III. Effects of hydrodynamics and larval behaviour on 
recruitment in plaice. Marine Ecology Progress Se-
ries, 390 195−211. 

BOSSELMANN A (1989) Entwicklung benthischer 
Tiergemeinschaften im Sublitoral der Deutschen 
Bucht. Dissertation University of Bremen, 200 Pages. 



192  

 

BRABANT R, LAURENT Y & JONGE POERINK B (2018) 
First ever detections of bats made by an acoustic re-
corder installed on the nacelle of offshore wind tur-
bines in the North Sea. In: DEGRAER S, BRABANT R, 
RUMES B & VIGIN L (Hrsg) Environmental Impacts of 
Offshore Wind Farms in the Belgian Part of the North 
Sea: Assessing and Managing Effect Spheres of In-
fluence: 129 - 136. Royal Belgian Institute of Natural 
Sciences, OD Natural Environment, Marine Ecology 
and Management, Brussels. 136 Pages. 

BRANDT MJ, HÖSCHLE C, DIEDERICHS A, BETKE K, 
MATUSCHEK R & NEHLS G (2013) Seal Scarers as a 
tool to deter harbour porpoises from offshore con-
struction 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 Ger-
man Bight. Study prepared for Offshore Forum Wind 
Energy. Husum, June 2016, 246 Pages. 

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. 

BROCKMANN U., TOPCU D., SCHÜTT M., LEUJAK 
W. (2017) Third assessment of the eutrophication sta-
tus of German coastal and marine waters 2006–2014 
in the North Sea according to the OSPAR Compre-
hensive Procedure. Universität Hamburg, Um-welt-
bundesamt, 108 Pages. https://www.meeress-
chutz.info/berichte-art-8-10.html?file=files/meeress-
chutz/berichte/art8910/zyklus18/doks/HD_Nord-
see_Dritte_Anwendung_COMP_DE_Gewaesser.pdf 

BROCKMANN, U., D. TOPCU, M. SCHÜTT & W. LEUJAK 
(2017) Eutrophication assessment in the transit area 
German Bight (North Sea) 2006–2014 – Stagnation 
and limitations. Marine Pollution Bulletin 136:68-78. 

BRUST V, MICHALIK B & HÜPPOP O (2019) To cross or 
not to cross – thrushes at the German North Sea 
coast adapt flight and routing to wind conditions. 
Movement Ecology 7:32. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (1994) Klima und Wetter der Nordsee. Bun-
desamt für Seeschifffahrt und Hydrographie, Ham-
burg und Rostock, Sonderdruck Nr. 2182, 73−288. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (2005) Nordseezustand 2003. Berichte des 
Bundesamtes für Seeschifffahrt und Hydrographie 
38:217 Pages BSH Hamburg und Rostock. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (2009) Umweltbericht zum Raumordnung-
splan für die deutsche ausschließliche 
Wirtschaftszone (AWZ) in der Nordsee. Bundesamt 
für Seeschifffahrt und Hydrographie, 537 Pages. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (2013) Standard Untersuchung der Auswir-
kungen von Offshore-Windenergieanlagen auf die 
Meeresumwelt (StUK4). 86 Pages. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (2016) Kartierung des Meeresbodens mittels 
hochauflösender Sonare in den deutschen Meer-
esgebieten. 148 Pages. 

BSH, BUNDESAMT FÜR SEESCHIFFFAHRT UND HYDROG-

RAPHIE (2020a) Umweltbericht Nordsee zum 
Flächenentwicklungsplan. Hamburg/ Rostock. 

BSH, Bundesamt für Seeschifffahrt und Hydrogra-
phie (2020b) Flächenentwicklungsplan 2020 für die 
deutsche Nord- und Ostsee. Hamburg/ Rostock. 

BUHL-MORTENSEN, LENE & NEAT, FRANCIS & KOEN-
ALONSO, MARIANO & HVINGEL, CARSTEN & HOLTE, 
BORGE. (2015). Fishing impacts on benthic ecosys-
tems: An introduction to the 2014 ICES symposium 
special issue. ICES Journal of Marine Science. 73. 
10.1093/icesjms/fsv237. 

BURCHARD, H., A. LEDER, M. MARKOFSKY, R. HOFMEIS-

TER, F. HÜTTMANN, H. U. LASS, J.-E. MELSKOTTE, P. 
MENZEL, V. MOHRHOLZ, H. RENNAU, S. SCHIMMELS, A. 
SZEWCZYK, AND L. UMLAUF (2010): Quantification of 
Water Mass Transformations in the Arkona Sea – Im-
pact of Offshore Wind Farms - QuantAS-Off. Final 
Report. Leibniz Institute for Baltic Sea Research 
Warnemünde. Rostock, Germany, 2010. 

BURGER C, SCHUBERT A, HEINÄNEN S, DORSCH M, 
KLEINSHCMIDT B, ŽYDELIS, MORKŪNAS, QUILLFELDT P & 

NEHLS G (2019) A novel approach for assessing ef-
fects of ship traffic on distributions and movements of 
seabirds. Journal of Environmental Management 251 
 
CAMPHUYSEN, K. C. J. & P. HENDERSON (2017) North 
Sea fish and their remains, Royal Netherlands 
Institute for Sea Research & Pisces Conservation Ltd. 
326 Pages 

https://www.bsh.de/DE/PUBLIKATIONEN/_Anlagen/Downloads/Meer_und_Umwelt/Weitere_Publikationen/Kartierung-des-Meeresboden.html
https://www.bsh.de/DE/PUBLIKATIONEN/_Anlagen/Downloads/Meer_und_Umwelt/Weitere_Publikationen/Kartierung-des-Meeresboden.html
https://www.bsh.de/DE/PUBLIKATIONEN/_Anlagen/Downloads/Meer_und_Umwelt/Weitere_Publikationen/Kartierung-des-Meeresboden.html


 193 

 

CAMPHUYSEN CJ (2002) Post-fledging dispersal of 
common guillemots Uria aalge guarding chicks in the 
North Sea: the effect of predator presence and prey 
availability at sea. Ardea 90 (1): 103−119. 

CAMPHUYSEN CJ, WRIGHT PJ, LEOPOLD M, HÜPPOP O 

& REID JB (1999) A review of the causes, and conse-
quences at the population level, of mass mortalities 
of seabirds. ICES Cooperative Research Report 232: 
51−63. 

CHAKRABARI, S.K. (1987): Hydrodynamics of Offshore 
Structures. Computational Mechanics, 1987, 440 
Pages 

COMMON WADDEN SEA SECRETARIAT (2010) Wadden 
Sea Plan 2010. Eleventh Trilateral Governmental 
Conference on the Protection of the Wadden Sea. 
Common Wadden Sea Secretariat, Wilhelmshaven, 
Germany. 

CRESPIN L, HARRIS MP, LEBRETON J-D, FREDERIKSEN 

M & WANLESS S (2006) Recruitment to a seabird pop-
ulation depends on environmental factors and on 
population size. Journal of Animal Ecology 
75:228−238. 

CRICK HQP (2004) The impact of climate change on 
birds. Ibis 146 (Supplement1): 48−56. 

CUSHING DH (1990) Plankton Production and Year-
class Strength in Fish Populations: an Update of the 
Match/Mismatch Hypothesis. Advances in Marine Bi-
ology 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. 

DAAN N, BROMLEY PJ, HISLOP JRG & NIELSEN 
NA (1990) Ecology of North Sea fish. Netherlands 
Journal 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 harbour porpoises. 
Marine Ecology Progress Series 580: 221−237. 

DÄNHARDT A & BECKER PH (2011) Herring and sprat 
abundance indices predict chick growth and repro-
ductive performance of Common Terns breeding in 
the Wadden Sea. Ecosystems 14: 791–803. 

DÄNHARDT A (2017) Biodiversität der Fische und ihre 
Bedeutung im Nahrungsnetz des Jadebusens. 

Jahresbericht im Auftrag der Nationalparkverwaltung 
Niedersächsiches Wattenmeer. In Kooperation mit 
dem Institut für Vogelforschung „Vogelwarte Helgo-
land“, Lüllau, Wilhelmshaven, 52 Pages. 

DANNHEIM J, BREY T, SCHRÖDER A, 
MINTENBECK K, KNUST R & ARNTZ WE (2014) 
Trophic look at soft-bottom communities — Short-
term effects of trawling cessation on benthos. Journal 
of Sea Research 85: 18−28.  

DANNHEIM J, GUSKY M, & HOLSTEIN J (2014) Bewer-
tungsansätze für Raumordnung und 
Genehmigungsverfahren im Hinblick auf das ben-
thische System und Habitatstrukturen. Statusbericht 
zum Projekt. Unveröffentliches Gutachten im Auftrag 
des Bundesamtes für Seeschifffahrt und Hydrogra-
phie, 113 Pages. 

DANNHEIM J, GUTOW L, HOLSTEIN J, FIORENTINO D, 
BREY T (2016) Identifizierung und biologische 
Charakteristika bedrohter benthischer Arten in der 
Nordsee. Vortrag auf dem 26. BSH-Meeresumwelt-
Symposium am 31. Mai 2016 in Hamburg. 

DAVENPORT J & LÖNNING S (1980). Oxygen up-
take in developing eggs and larvae of the cod, Gadus 
morhua L. Journal of Fish Biology. 16. 249 - 256. 
10.1111/j.1095-8649.1980.tb03702.x. 

DAVIDSE CT, HARTE M & BRANDERHORST H (2000) Es-
timation of bird strike rate on a new island in the North 
Sea. International Bird Strike Committee 
IBSC25/WP-AV7, Amsterdam, 17.−21. April 2000. 

DAVOREN GK, MONTEVECCHI WA & ANDERSON JT 
(2002) Scale-dependent associations of predators 
and prey: constraints imposed by flightlessness of 
common murres. Marine Ecology Progress Series 
245: P. 259−272. 

DE BACKER A, DEBUSSCHERE E, RANSON J & 
HOSTENS K (2017) Swim bladder barotrauma in At-
lantic 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 
continued move towards integration and quantifica-
tion. Brussels: Royal Belgian Institute of Natural Sci-
ences, OD Natural Environment, Marine Ecology and 
Management Section. 

DEUTSCHE ORNITHOLOGEN-GESELLSCHAFT (1995) 
Qualitätsstandards für den Gebrauch vogelkundlicher 
Daten in raumbedeutsamen Planungen. MFN, Me-
dienservice Natur, 1995, 34 Pages. 



194  

 

DEUTSCHER BUNDESTAG (2016) Gesetzentwurf der 
Fraktionen der CDU/CSU und SPD. Entwurf eines 
Gesetzes zur Einführung von Ausschreibungen für 
Strom aus erneuerbaren Energien und zu weiteren 
Änderungen des Rechts der erneuerbaren Energien 
(Erneuerbare-Energien-Gesetz – EEG 2016). Druck-
sache 18/8860. 

DICKEY-COLLAS M, BOLLE LJ, VAN BEEK JK, & ERFTE-

MEIJER PL (2009) Variability in transport of fish eggs 
and larvae. II. Effects of hydrodynamics on the 
transport of Downs herring larvae. Marine Ecology 
Progress Series, 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 in-
ternational research-vessel surveys. Academic Pub-
lishers, Wageningen, Pages 139-151. 

DIERSCHKE V (2001) Vogelzug und Hochseevögel in 
den Außenbereichen der Deutschen Bucht 
(südöstliche Nordsee) in den Monaten Mai bis Au-
gust. Corax 18: 281−290. 

DIERSCHKE V, FURNESS RW & GARTHE S (2016) Sea-
birds and offshore wind farms in European waters: 
Avoidance and attraction. Biological Conservation 
202: 59−68. 

DNV GL (2010), Cathodic Protection Design, Recom-
mended Practice DNV-RP-B401DUINEVELD GCA, 
KÜNITZER A, NIERMANN U, DE WILDE PAWJ & GRAY JS 
(1991) The macrobenthos of the North Sea. Nether-
lands Journal of Sea Research 28 (1/2): 53 - 65. 

EDWARDS M & RICHARDSON AJ (2004) The impact of 
climate change on the phenology of the plankton 
community and trophic mismatch. Nature 430: 881-
884. 

EDWARDS M, JOHN AWG, HUNT HG & LINDLEY JA 
(2005) Exceptional influx of oceanic species into the 
North Sea late 1997. Journal of the Marine Biological 
Association of the UK 79:737−739. 

EEA, EUROPEAN ENVIRONMENT AGENCY (2015) State 
of the Europe’s seas. EEA Report No 2/2015. Publi-
cations Office of the European Union, Luxembourg 
(Website of the European Environment Agency). 

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, ADLERSTEIN S, BROCKMANN U, FLOETER JU, 
GARTHE S, HINZ H, KRÖNCKE I, NEUMANN H, REISS H, 
SELL AF, STEIN M, STELZENMÜLLER V, STRANSKY C, 
TEMMING A, WEGNER G & ZAUKE GP (2007) 20 years 
of the German Small-scale Bottom Trawl Survey 
(GSBTS): a review. Senckenbergiana Maritima 37: 
13–82. 

EHRICH S, ADLERSTEIN S, GÖTZ S, MERGARDT N & TEM-

MING A (1998) Variation in meso-scale fish distribution 
in the North Sea. ICES C.M. 1998/J, S.25 ff. 

EHRICH S, KLOPPMANN MHF, SELL AF & BÖTTCHER U 
(2006) Distribution and Assemblages of Fish Species 
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. Re-
search on Environmental Impacts. 372 Pages. 

EIGAARD,O., BASTARDIE, F.,BREEN, M., DINESEN, G., 
HINTZEN, N., LAFFARGUE, P., NIELSEN, J. R., et al. 
(2016) Estimating seabed pressure from demersal 
trawls, seines, and dredges based on gear design 
and dimensions. ICES Journal of Marine Science, 73 
(Suppl. 1): i27–i43. 

ELLIOTT M, WHITFIELD AK, POTTER IC, BLABER SJ, CY-

RUS DP, NORDLIE FG, & HARRISON TD (2007) The 
guild approach to categorizing estuarine fish assem-
blages: a global review. Fish and Fisheries 8(3): 
241−268. 

ELMER K-H, BETKE K & NEUMANN T (2007) Stand-
ardverfahren zur Ermittlung und Bewertung der 
Belastung der Meeresumwelt durch die Schallimmis-
sion von Offshore-Windenergieanlagen. "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. 

ESSINK K (1996) Die Auswirkung von Bag-
gergutablagerungen auf das Makrozoobenthos: Eine 
Übersicht über niederländische Untersuchungen. – 
Mitteilung der Bundesanstalt für Gewässerkunde Ko-
blenz 11: P. 12−17. 

EUROPEAN ENVIRONMENT AGENCY (2015) State of the 
Europe’s seas. EEA Report No 2/2015. European En-
vironment Agency. Publications Office of the Euro-
pean Union, Luxembourg (Website of the European 
Environment Agency). 



 195 

 

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.2019.0060 

EVANS, P., EDITOR (2020) European Whales, Dol-
phins, and Porpoises: Marine Mammal Conservation 
in Practice, Academic Press, ISBN: 978-0-12-
819053-1 

EXO K-M, HÜPPOP O & GARTHE S (2003) Birds and off-
shore wind farms: a hot topic in marine ecology. 
Wader Study Group Bulletin 100: 50−53. 

FABI G, GRATI F, PULETTI M & SCARCELLA G (2004) Ef-
fects on fish community induced by installation of two 
gas platforms in the Adriatic Sea. Marine Ecology 
Progress Series 273: 187−197. 

FIGGE K (1981) Erläuterungen zur Karte der Sedi-
mentverteilung in der Deutschen Bucht 1: 250 000 
(Karte Nr. 2900). Deutsches Hydrographisches Insti-
tut. 

FINCK P, HEINZE S, RATHS U, RIECKEN U & SSYMANK A 
(2017) Rote Liste der gefährdeten Biotoptypen 
Deutschlands: dritte fortgeschriebene Fassung 2017. 
Nature conservation and biological diversity 156. 

FINCK P, HEINZE S, RATHS U, RIECKEN U & SSYMANK A 
(2017) Rote Liste der gefährdeten Biotoptypen 
Deutschlands: dritte fortgeschriebene Fassung 2017. 
Nature conservation and biological diversity 156. 

FLIEßBACH KL, BORKENHAGEN K, GUSE N, MARKONES 

N, SCHWEMMER P & GARTHE S (2019) A Ship Traffic 
Disturbance Vulnerability Index for Northwest Euro-
pean Seabirds as a Tool for Marine Spatial Planning. 
Frontiers in Marine Science 6: 192. 

FLOETER J, VAN BEUSEKOM JEE, AUCH D, CAL-
LIES U, CARPENTER J, DUDECK T, EBERLE S, 
ECKHARDT A, GLOE D, HÄNSELMANN K, 
HUFNAGL M, JANßEN S, LENHART H, MÖLLER 
KO, NORTH RP, POHLMANN T, RIETHMÜLLER R, 
SCHULZ S, SPREIZENBARTH S, TEMMING A, 
WALTER B, ZIELINSKI O & MÖLLMANN C (2017) 
Pelagic effects of offshore wind farm foundations in 
the stratified North Sea. Progress in Oceanography 
156: 154−173.  

FONTAINE, M.C., BAIRD, S.J., PIRY, S. ET AL. (2007). 
Rise of oceanographic barriers in continuous popula-
tions of a cetacean: the genetic structure of harbour 
porpoises in Old World waters . BMC Biol 5, 30. 
https://doi.org/10.1186/1741-7007-5-30. 

FONTAINE, M. C., K. A. TOLLEY, J. R. MICHAUX, A. BIR-

KUN, M. FERREIRA, T. JAUNIAUX, A. LLAVONA1, B. 
ÖZTÜRK, A. A.ÖZTÜRK, V. RIDOUX, E. ROGAN, M. SE-

QUEIRA,J.-M. BOUQUEGNEAU1 AND S. J. E. BAIRD 
(2010). Genetic and historic evidence for climate-
driven population fragmentation in a top cetacean 
predator: the harbour porpoises in European waters. 
Proc. R. Soc. B 277, 2829–2837 

FRANCO A, ELLIOTT M, FRANZOI P & TORRICELLI P 
(2008) Life strategies of fishes in European estuaries: 
the functional guild approach. Marine Ecology Pro-
gress Series 354: 219–228. 

FREDERIKSEN M, EDWARDS M, RICHARDSON AJ, HALLI-

DAY NC & WANLESS S (2006) From plankton to top 
predators: bottom-up control of a marine food web 
across four trophic levels. Journal of Animal Ecology 
75: 1259−1266. 

FREYHOF J (2009) Rote Liste der im Süßwasser re-
produzierenden Neunaugen und Fische (Cyclosto-
mata & Pisces). In: Haupt H, Ludwig G, Gruttke H, 
Binot-Hafke M, Otto C & Pauly A (Ed.) Red List of en-
dangered animals, plants and fungi of Germany, Vol-
ume 1: Vertebrates. Nature conservation and biologi-
cal diversity 70 (1): 291–316. 

FRICKE R, BERGHAHN R & NEUDECKER T (1995) Rote 
Liste der Rundmäuler und Meeresfische des 
deutschen Wattenmeer- und Nordseebereichs (mit 
Anhängen: nicht gefährdete Arten). In: Nordheim H 
von & Merck T (Hrsg.) Rote Listen der Biotoptypen, 
Tier- und Pflanzenarten des deutschen Wattenmeer- 
und Nordseebereichs. Landwirtschaftsverlag Mün-
ster, Schriftenreihe für Landschaftspflege und Na-
turschutz 44: 101–113. 

FRICKE R, BERGHAHN R, RECHLIN O, NEUDECKER T, 
WINKLER H, BAST H-D & HAHLBECK E (1994) Rote Liste 
und Artenverzeichnis der Rundmäuler und Fische 
(Cyclostomata & Pisces) im Bereich der deutschen 
Nord- und Ostsee. In: Nowak E, Blab J & Bless R 
(Hrsg.) Rote Listen der gefährdeten Wirbeltiere in 
Deutschland. Kilda-Verlag Greven, Schriftenreihe für 
Landschaftspflege und Naturschutz 42: 157–176. 

FRICKE R, RECHLIN O, WINKLER H, BAST H-D & 

HAHLBECK E (1996) Rote Liste und Artenliste der 
Rundmäuler und Meeresfische des deutschen 
Meeres- und Küstenbereichs der Ostsee. In: Nord-
heim H von & Merck T (Ed.) Red List and Species 
Lists of Animals and Plants of the German Marine and 
Coastal Areas of the Baltic Sea. Landwirtschaftsver-
lag Münster, publication series for landscape conser-
vation and nature protection 48: 83–90. 



196  

 

FROESE R & PAULY D (2019) FishBase. World Wide 
Web electronic publication. www.fishbase.org, ver-
sion (12/2019), letzter Zugriff November 2020. 

GARTHE S (2000) Mögliche Auswirkungen von Off-
shore-Windenergieanlagen auf See- und Was-
servögel der deutschen Nord- und Ostsee. In: MERCK 

T & VON NORDHEIM H (Hrsg) Technische Eingriffe in 
marine Lebensräume. Workshop des Bundesamtes 
für Naturschutz, Internationale Naturschutzakademie 
Insel Vilm, 27–29 Oktober 1999: BfN-Skripten 29: 
113−119. Bonn/ Bad Godesberg. 

GARTHE S, SCHWEMMER H, MARKONES N, MÜLLER S & 

SCHWEMMER P (2015) Verbreitung, Jahresdynamik 
und Bestandentwicklung der Seetaucher Gavia spec. 
in der Deutschen Bucht (Nordsee). Vogelwarte 53: 
121 - 138. 

GARTHE S, SCHWEMMER H, MÜLLER S, PESCHKO V, 
MARKONES N & MERCKER M (2018) Seetaucher in der 
Deutschen Bucht: Verbreitung, Bestände und Effekte 
von Windparks. Report for the Federal Maritime and 
Hydrographic Agency and the Federal Agency for Na-
ture Conservation. Veröffentlicht unter: 
http://www.ftz.uni-kiel.de/de/forschungsabtei-
lungen/ecolab-oekologie-mariner-tiere/laufende-pro-
jekte/offshore-windenergie/Seetaucher_Wind-
parkeffekte_Ergebnisse_FTZ_BIONUM.pdf 

GASSNER E, WINKELBRAND A & BERNOTAT D (2005) 
UVP – Rechtliche und fachliche Anleitung für die Um-
weltverträglichkeitsprüfung. 476 Pages. 

GHODRATI SHOJAEI M, GUTOW L, DANNHEIM J, RACHOR 

E, SCHRÖDER A & BREY T (2016) Common trends in 
German Bight benthic macrofaunal communities: As-
sessing temporal variability and the relative im-
portance of environmental variables. Journal of Sea 
Research 107 (2) 25−33. 

GILL A.B. (2005) Offshore renewable energy: ecolog-
ical implications of generating electricity in the coastal 
zone. Journal of Applied Ecology 42: 605−615. 

GILLES A ET AL. (2006) MINOSplus – Zwischenbericht 
2005, Teilprojekt 2, Pages 30−45. 

GILLES A, VIQUERAT S & SIEBERT U (2014) Monitoring 
von marinen Säugetieren 2013 in der deutschen 
Nord- und Ostsee, itaw im Auftrag des Bundesamtes 
für Naturschutz. 

GILLES, A, DÄHNE M, RONNENBERG K, VIQUERAT S, AD-

LER S, MEYER-KLAEDEN O, PESCHKO V & SIEBERT U 
(2014) Ergänzende Untersuchungen zum Effekt der 
Bau- und Betriebsphase im Offshore-Testfeld „alpha 

ventus“ auf marine Säugetiere. Schlussbericht zum 
Projekt Ökologische Begleitforschung am Offshore-
Testfeldvorhaben alpha ventus zur Evaluierung des 
Standarduntersuchungs-konzeptes des BSH StUK-
plus, im Auftrag des Bundesamtes für Seeschifffahrt 
und Hydrographie.  

GILLES A, VIQUERAT S, BECKER EA, FORNEY KA, GEEL-

HOED SCV, HAELTERS J, NABENIELSEN J, SCHEIDAT M, 
SIEBERT U, SVEEGAARD S, VAN BEEST FM, VAN BEM-

MELEN R & AARTS G (2016) Seasonal habitat- based 
density models for a marine top predator, the harbor 
porpoise, in a dynamic environment. Ecosphere 7(6): 
e01367. 10.1002/ecs2.1367. 

GILLES A., S. VIQUERAT, D. NACHTSHEIM, B. UNGER, U. 
SIEBERT (2019). Wie geht es unseren 
Schweinswalen? Entwicklung der Schweinswal-
bestände vor dem Hintergrund aktueller Belastungen. 
Vortrag Meeresumwelt-Symposium 2019, 
05.06.2019 

GIMPEL, A., STELZENMÜLLER, V., HASLOB H., et al. (in 
prep.). Unravelling ecological effects of offshore wind 
farms in the southern North Sea on Atlantic cod (Ga-
dus morhua). 

GLAROU M., ZRUST M. & SVENDSEN J.C. (2020) Using 
Artificial-Reef Knowledge to Enhance the Ecological 
Function of Offshore Wind Turbine Foundations: Im-
plications for Fish Abundance and Diversity 

GOLLASCH S & TUENTE U (2004) Einschleppung 
unerwünschter Exoten mit Ballastwasser: Lösungen 
durch weltweites Übereinkommen. Wasser und Abfall 
10: 22−24. 

GOLLASCH S (2003) Einschleppung exotischer Arten 
mit Schiffen. In: Lozan JL, Rachor E, Reise K, Sün-
dermann J & von Westernhagen H (eds.): Warning 
Signals from the North Sea & Wadden Sea - A Cur-
rent Environmental Balance. Scientific evaluations, 
Hamburg 2003. 309-312. 

GREVE W, LANGE U, REINERS F & J NAST (2001) Pre-
dicting the seasonality of North Sea zooplankton. 
Senckenbergiana maritima 31: 263−268. 

GREVE W, REINERS F, NAST J & HOFFMANN S (2004) 
Helgoland Roads meso- and macrozooplankton time-
series 1974 to 2004: lessons from 30 years of single 
spot, high frequency sampling at the only offshore is-
land of the North Sea. Helgoland Marine Research 
58: 274−288. 

GRÖGER JP, KRUSE GH & ROHLF N (2010) Slave to the 
rhythm: how large-scale climate cycles trigger herring 

http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Windparkeffekte_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Windparkeffekte_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Windparkeffekte_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Windparkeffekte_Ergebnisse_FTZ_BIONUM.pdf


 197 

 

(Clupea harengus) regeneration in the North Sea. 
ICES Journal of Marine Science 67(3): 454−465. 

GUTIERREZ M, SWARTZMAN G, BERTRAND A & BER-

TRAND S (2007) Anchovy (Engraulis ringens) and sar-
dine (Sardinops sagax) spatial dynamics and aggre-
gation patterns in the Humboldt Current ecosystem, 
Peru, from 1983–2003. Fisheries Oceanography 
16(2): 155–168. 

HAGMEIER A (1925) Vorläufiger Bericht über die 
vorbereitenden Untersuchungen der Bodenfauna der 
Deutschen Bucht mit dem Petersen-Bodengreifer. - 
Reports of the German Scientific Commission for Ma-
rine Research, Volume 1: 247−272. 

HAGMEIER E & BAUERFEIND E (1990) Phytoplankton. 
In: Warnsignale aus der Nordsee. LOZAN JL, LENZ W, 
RACHOR E, WATERMANN B & VON WESTERNHAGEN H 

(Hrsg.), Paul Parey, Hamburg. 

HAMMOND PS & MACLEOD K (2006) Progress report on 
the SCANS-II project, Paper prepared for ASCO-
BANS Advisory Committee, Finland, April 2006. 

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, LACEY C, GILLES A, VIQUERAT S (2017) 
Estimates of cetacean abundance in European Atlan-
tic Waters in summer 2016 from the SCANS-III aerial 
and shipboard surveys. Thttps://synergy .st-an-
drews.ac.uk/scans3/files/2017/04/SACANS-III-de-
sign-based-estimates-2017-0428-final.pdf. 

HANSEN L (1954) Birds killed at lights in Denmark 
1886–1939. Videnskabelige meddelelser, Dansk 
Naturhistorisk Forening I København, 116, 269−368. 

HARDEN JONES FR (1968) Fish migration. Edward Ar-
nold, London. 

HARDEN JONES FR (1968) Fish migration. Edward 
Arnold, London.  

HASLØV & KJÆRSGAARD (2000): Vindmøller syd for 
Rødsand ved Lolland – vurderinger af de visuelle 
påvirkninger. SEAS Distribution A.m.b.A. Teil der Hin-
tergrunduntersuchungen zur Umweltverträglichkeit-
suntersuchung. 

HAYS CG, RICHARDSON AJ & ROBINSON C (2005) Cli-
mate change and marine plankton. Trends in Ecology 
and Evolution, Review 20: 337−344. 

HEATH MF & EVANS MI (2000) Important Bird Areas in 
Europe, Priority Sites for Conservation, Vol. 1: North-
ern Europe, Bird Life International, Cambridge. 

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 in-
ternational research-vessel surveys. Academic Pub-
lishers, Wageningen, Pages 344-348. 

HEESSEN HJL, DAAN N & ELLIS JR (2015) Fish atlas of 
the Celtic Sea, North Sea, and Baltic Sea: based on 
international research-vessel surveys. Academic 
Publishers, Wageningen. 

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. 
 

HELCOM (2018): State of the Baltic Sea – Second 
HELCOM holistic assessment 2011-2016. Baltic Sea 
Environment Proceedings 155. 

HERRMANN C & KRAUSE JC (2000) Ökologische Aus-
wirkungen der marinen Sand- und Kiesgewinnung. In: 
H. von Nordheim and D. Boedeker. Environmental 
precautions in marine sand and gravel extraction. 
BLANO-Workshop 1998. BfN-Scripts 23. Federal 
Agency for Nature Conservation (Ed.). Bonn Bad Go-
desberg, 2000. 20−33. 

HESSE K-J (1988) Zur Ökologie des Phytoplanktons in 
Fronten und Wassermassen der Deutschen Bucht. 
Dissertation Universität Kiel, 153 Pages. 

HIDDINK JG, JENNINGS S, KAISER MJ, QUEIRÓS AM, DU-

PLISEA DE & PIET GJ (2006) Cumulative impacts of 
seabed trawl disturbance on benthic biomass, pro-
duction, and species richness in different habitats. 
Canadian Journal of Fisheries and Aquatic Sciences 
63(4), 721−736. 

HIDDINK, JG, JENNINGS, S, SCIBERRAS, M, et al. (2019) 
Assessing bottom trawling impacts based on the lon-
gevity of benthic invertebrates. J Appl Ecol. 2019; 56: 
1075– 1084. https://doi.org/10.1111/1365-
2664.13278 



198  

 

HISLOP J, BERGSTAD OA, JAKOBSEN T, SPARHOLT H, 
BLASDALE T, WRIGHT P, KLOPPMANN MHF, 
HILLGRUBER 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. 
 

HOFFMANS G.J.C.M., VERHEIJ H.J. (1997): Scour Man-
ual, CRC Press, 224 S. 

HOLLOWED AB, BARANGE M, BEAMISH RJ, BRANDER K, 
COCHRANE K, DRINKWATER K, FOREMAN MGG, HARE 

JA, HOLT J, ITO S, KIM S, KING JR, LOENG H, MACKEN-

ZIE BR, MUETER FJ, OKEY TA, PECK MA, RADCHENKO 

VI, RICE JC, SCHIRRIPA MJ, YATSU A & YAMANAKA Y 
(2013) Projected impacts of climate change on ma-
rine fish and fisheries. ICES Journal of Marine Sci-
ence 70:1023–1037. 

HOPPE W, BECKMANN M, KMENT M (2018) Gesetz über 
die Umweltverträglichkeitsprüfung (UVPG). Umwelt-
Rechtsbehelfsgesetz (UmwRG). Kommentar, 5 
Auflage. 

HORCH P & KELLER V (2005) Windkraftanlagen und 
Vögel − ein Konflikt? Eine Literaturrecherche. 
Schweizerische Vogelwarte, Sempach. 

HOUDE ED (1987) Fish early life dynamics and recruit-
ment variability. American Fisheries Society Sympo-
sium 2: 17–29. 

HOUDE ED (2008) Emerging from Hjort’s Shadow. 
Journal of Northwest Atlantic Fishery Science 41: 53–
70. 

HÜPPOP K & HÜPPOP O (2002) Atlas zur Vogelber-
ingung auf Helgoland. Teil 1: Zeitliche und regionale 
Veränderungen der Wiederfundraten und Todesursa-
chen auf Helgoland beringter Vögel (1909 bis 1998). 
Die Vogelwarte 41: 161−180. 

HÜPPOP K & HÜPPOP O (2004) Atlas zur Vogelber-
ingung auf Helgoland. Teil 2: Phänologie im Fang-
garten von 1961 bis 2000. Die Vogelwarte 42: 
285−343. 

HÜPPOP O & HÜPPOP K (2003) North Atlantic Oscilla-
tion and timing of spring migration in birds. Proceed-
ings of the Royal Society of London B 270: 233−240. 

HÜPPOP O, BALLASUS H, FIEßER F, REBKE M & 

STOLZENBACH F (2005a) AWZ-Vorhaben: Analyse 

und Bewertungsmethoden von kumulativen Auswir-
kungen von Offshore-WKA auf den Vogelzug“; FKZ 
804 85 004, Abschlussbericht. 

HÜPPOP O, DIERSCHKE J & WENDELN H (2004) 
Zugvögel und Offshore Windkraftanlagen: Konflikte 
und Lösungen. Berichte für Vogelschutz 41: 
127−218. 

HÜPPOP O, DIERSCHKE J, EXO K-M, FREDRICH E & HILL 

R (2006) Bird migration studies and potential collision 
risk with offshore wind turbines. Ibis 148: 90−109. 

HÜPPOP O, DIERSCHKE J, EXO K-M, FREDRICH E. & HILL 

R (2005) AP1 Auswirkungen auf den Vogelzug. In: 
OREJAS C, JOSCHKO T, SCHRÖDER A, DIERSCHKE J, 
EXO K-M, FREDRICH E, HILL R, HÜPPOP O, POLLEHNE 

F, ZETTLER ML, BOCHERT R (Hrsg.) Ökologische 
Begleitforschung zur Windenergienutzung im Off-
shore-Bereich auf Forschungsplattformen in der 
Nord- und Ostsee (BeoFINO) - Endbericht Juni 2005, 
Bremerhaven: 7−160. 

HÜPPOP O, HILL R, HÜPPOP K & JACHMANN F (2009) 
Auswirkungen auf den Vogelzug. Begleitforschung im 
Offshore-Bereich auf Forschungsplattformen in der 
Nordsee (FINOBIRD), Abschlussbericht. 

HUTTERER R, IVANOVA T, MEYER-CORDS C & RO-

DRIGUES L (2005) Bat Migrations in Europe. - Na-
turschutz und Biologische Vielfalt 28, 180 Pages. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2016a) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ - Jahresbericht 
2015/16 (April 2015 − März 2016). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. Unveröffentlichtes Gutachten im Auftrag 
der EnBW Hohe See GmbH & Co. KG, EnBW Alba-
tros GmbH, Global Tech I Offshore Wind GmbH, No-
vember 2016. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2017b) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 2016/17 
(April 2016 – März 2017). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. 2. UJ der Betriebsphase „Global Tech 1“, 
2. UJ der Aktualisierung der Basisuntersuchung 
„EnBW Hohe See“ und „Albatros“ Unveröffentlichtes 
Gutachten i.A. der EnBW Hohe See GmbH & Co.KG, 
EnBW Albatros und Global Tech I Offshore Wind 
GmbH, Oldenburg, Oktober 2017. 



 199 

 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2018a) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 
2017/2018 (April 2017 – März 2018). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. Unveröffentlichtes Gutachten i.A. der 
EnBW Hohe See GmbH & Co.KG, EnBW Albatros 
GmbH & Co.KG, Global Tech I Offshore Wind GmbH, 
September 2018. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2019a) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 
2018/2019 (April 2018 – März 2019). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. 1. Untersuchungsjahr der Bauphase 
„EnBW Hohe See“ und „Albatros“. Unveröffentlichtes 
Gutachten i.A. der EnBW Hohe See GmbH & Co.KG, 
EnBW Albatros GmbH & Co.KG, September 2019. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2019b) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 
2018/2019 (April 2018 – März 2019). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Zugvögel. 1. Untersuchungsjahr der Bauphase 
„EnBW Hohe See“ und „Albatros“. Unveröffentlichtes 
Gutachten i.A. der EnBW Hohe See GmbH & Co.KG, 
EnBW Albatros GmbH & Co.KG, September 2019. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2020a) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 2019 
(April - November 2019). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. 2. Untersuchungsjahr der Bauphase 
„EnBW Hohe See“ und „Albatros“. Unveröffentlichtes 
Gutachten i.A. der EnBW Hohe See GmbH & Co.KG, 
EnBW Albatros GmbH & Co.KG, Januar 2020. 

IBL UMWELTPLANUNG GMBH, BIOCONSULT SH GMBH & 

CO KG, IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2020b) Umweltmonitoring im 
Cluster „Östlich Austerngrund“ Jahresbericht 2019 
(April - November 2019). Ergebnisse der 
ökologischen Untersuchungen für das Schutzgut 
Rastvögel. 2. Untersuchungsjahr der Bauphase 
„EnBW Hohe See“ und „Albatros“. Unveröffentlichtes 
Gutachten i.A. der EnBW Hohe See GmbH & Co.KG, 
EnBW Albatros GmbH & Co.KG, Januar 2020. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(1992) Effects of Extraction of Marine Sediments on 

Fisheries. ICES Cooperative Research Report No. 
182, Kopenhagen. 

ICES, INTERNATIONALER RAT FÜR MEER-
ESFORSCHUNG (1992) Effects of Extraction of Ma-
rine Sediments on Fisheries. ICES Cooperative Re-
search Report No. 182, Kopenhagen.  

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2017a) Fisheries overview-Greater North Sea Ecore-
gion. 29 Pages, DOI: 10.17895/ices.pub.3116. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2017b) ICES Advice on fishing opportunities, catch, 
and effort Celtic Seas and Greater North Sea Ecore-
gions. Published 30 June 2017, DOI: 
10.17895/ices.pub.3058. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2017c) Report of the Working Group on Bycatch of 
Protected Species (WGBYC), 12–15 June 2017, 
Woods Hole, Massachusetts, USA. ICES CM 
2017/ACOM: 24. 82 Pages. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2018) Fisheries overview – Baltic Sea Ecoregion. 24 
Pages, DOI: 10.17895/ices.pub.4389. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2018a) Fisheries overview - Greater North Sea 
Ecoregion. 31 Pages, DOI: 10.17895/ices.pub.4647. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
(2018c) Report of the Working Group on Bycatch of 
Protected Species (WGBYC), 1-4 May 2018, Reykja-
vik, Iceland. ICES CM 2018/ACOM: 25. 130 Pages. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
Database of Trawl Surveys (DATRAS), Extraction 
date 12 March 2018. International Bottom Trawl Sur-
vey (IBTS) data 2016−2018; http://datras.ices.dk. 
ICES, Copenhagen. 

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
WGEXT (1998) Cooperative Research Report, Final 
Draft, April 24, 1998. 

ICES, INTERNATIONALER RAT FÜR MEER-
ESFORSCHUNG WGEXT (1998) Cooperative Re-
search Report, Final Draft, April 24, 1998.  

ICES, INTERNATIONALER RAT FÜR MEERESFORSCHUNG 
WGNSSK (2006/2013) Report of the Working Group 
on the Assessment of Demersal Stocks in the North 
Sea and Skagerrak. 



200  

 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2015a) Spezielle biotopschutz-
rechtliche Prüfung (SBP) zum Bau und Betrieb des 
Offshore-Windparks GAIA I Nord. Unveröffentlichtes 
Gutachten im Auftrag der Northern Energy GAIA I. 
GmbH, August 2015. 22 Pages. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2015c) Fachgutachten Benthos. 
Untersuchungsgebiet GAIA I Nord. Unveröffen-
tlichtes Gutachten im Auftrag der Northern Energy 
GAIA I. GmbH, August 2015. 144 Pages. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2015d) Fachgutachten Benthos. 
Untersuchungsgebiet GAIA V Nord. Unveröffen-
tlichtes Gutachten im Auftrag der Northern Energy 
GAIA V. GmbH, August 2015. 143 Pages. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2016) Monitoringbericht für das 
Schutzgut „Benthos“. Offshore-Windparkprojekt 
„Global Tech I“. Betrachtungszeitraum: Herbst 2015. 
Unveröffentlichtes Gutachten im Auftrag der Global 
Tech I Offshore Wind GmbH, April 2016. 

 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH (2021) Ökologische Unter-
suchungen der Schutzgüter Benthos und Fische im 
Bereich der Fläche „N-7.2“ Abschlussbericht zur 
Flächenvoruntersuchung 2019 / 2020. Im Auftrag des 
BSH. P. 433. Institut für Angewandte Ökosystem-
forschung GmbH, Neu Broderstorf. 

 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2017a) Cluster ‚Nörd-
lich Borkum‘ Ergebnisbericht Umweltmonitoring Ma-
rine Säugetiere - Untersuchungsjahr 2016. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2017b) Cluster „Nörd-
lich Borkum“. Ergebnisbericht Umweltmonitoring 
Rastvögel. Untersuchungsjahr 2016 (Januar – 
Dezember 2016). Unveröffentlichtes Gutachten im 
Auftrag der UMBO GmbH, Hamburg, Oktober 2017. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2018a) Cluster ‚Nörd-
lich Borkum‘ Ergebnisbericht Umweltmonitoring Ma-
rine Säugetiere - Untersuchungsjahr 2017).  

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2018b) Cluster „Nörd-
lich Borkum“. Ergebnisbericht Umweltmonitoring 
Rastvögel. Untersuchungsjahr 2017 (Januar – 
Dezember 2017). Unveröffentlichtes Gutachten im 
Auftrag der UMBO GmbH, Hamburg, Oktober 2017. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2019a) Cluster ‚Nörd-
lich Borkum‘ Ergebnisbericht Umweltmonitoring Ma-
rine Säugetiere - Untersuchungsjahr 2018. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG (2019b) Cluster „Nörd-
lich Borkum“. Ergebnisbericht Umweltmonitoring 
Rastvögel. Untersuchungsjahr 2018 (Januar – 
Dezember 2018). Unveröffentlichtes Gutachten im 
Auftrag der UMBO GmbH, Hamburg, Oktober 2017. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, BIOCONSULTSH, IBL UMWELTPLA-

NUNG (2020a): Abschlussbericht zum Vorkommen 
von Meeressäugern im Rahmen der Vorunter-
suchung der Fläche N-7.2. Im Auftrag des Bun-
desamtes für Seeschifffahrt und Hydrographie, 131 
Pages. 

IFAÖ INSTITUT FÜR ANGEWANDTE ÖKOSYSTEM-

FORSCHUNG GMBH, IBL UMWELTPLANUNG GMBH, BIO-

CONSULT SH GMBH & CO KG. (2020b) Cluster ‚Nörd-
lich Borkum‘ Ergebnisbericht Umweltmonitoring Ma-
rine Säugetiere - Untersuchungsjahr 2020.  

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 FOR THE CONSERVATION 

OF NATURE (2014) IUCN Red List of Threatened Spe-
cies. Version 2014.1. (www.iucnredlist.org). 

JOSCHKO T (2007) Influence of artificial hard sub-
strates on recruitment success of the zoobenthos in 
the German Bight. Dissertation Universität Olden-
burg, 210 Pages. 

KAHLERT J, PETERSEN IK, FOX AD, DESHOLM M & 

CLAUSAGER I (2004) Investigations of birds during 
construction and operation of Nysted offshore wind 



 201 

 

farm at Rødsand-Annual status report 2003: Report 
request. Commissioned by Energi E2 A/S. 

KETTEN D.R. (2004) Marine mammal auditory sys-
tems: a summary of audiometric and anatomical data 
and implications for underwater acoustic impacts. Po-
larforschung 72: P. 79−92. 

KING M (2013) Fisheries Biology, assessment and 
management. John Wiley & Sons. 

KIRCHES G, PAPERIN M, KLEIN H, BROCKMANN C & 

STELZER K (2013a) The KLIWAS climatology for sea 
surface temperature and ocean colour fronts in the 
North Sea. Part a: Methods, data, and algorithms. 
KLIWAS Schriftenreihe. KLIWAS -23a/2013. 
doi:10.5675/kliwas_climatology_northsea_a, 37 
Pages. 

KIRCHES G, PAPERIN M, KLEIN H, BROCKMANN C & 

STELZER K (2013b) The KLIWAS climatology for sea 
surface temperature and ocean colour fronts in the 
north sea. Part b: SST products. KLIWAS Schriften-
reihe. KLIWAS -23b/2013. doi:10.5675/kliwas_clima-
tology_northsea_b, 40 Pages. 

KIRCHES G, PAPERIN M, KLEIN H, BROCKMANN C & 

STELZER K (2013c) The KLIWAS climatology for sea 
surface temperature and ocean colour fronts in the 
north sea. Part c: Ocean colour products. KLIWAS 
Schriftenreihe. KLIWAS -23c/2013. 
doi:10.5675/kliwas_climatology_northsea_c, 32 
Pages. 

KLEIN B, KLEIN H, LOEW P, MÖLLER J, MÜLLER-NA-

VARRA S, HOLFORT J, GRÄWE U, SCHLAMKOW C & SEIF-

FERT R (2018) Deutsche Bucht mit Tideelbe und 
Lübecker Bucht. in: von Storch H, Meineke I & 
Claussen M (Hrsg.) (2018) Hamburger Klimabericht – 
Wissen über Klima, Klimawandel und Auswirkungen 
in Hamburg und Norddeutschland, Springer Verlag. 

KLEIN H & MITTELSTAEDT E (2001) Gezeitenströme 
und Tidekurven im Nahfeld von Helgoland. Berichte 
des Bundesamtes für Seeschifffahrt und Hydrogra-
phie Nr. 27, 48 Pages. 

KLEIN H (2002) Current statistics German Bight. 
BSH/DHI current measurements 1957. Bundesamt 
für Seeschifffahrt und Hydrographie, interner Bericht, 
60 Pages. 

KLOPPMANN MHF, BÖTTCHER, U, DAMM U, EHRICH S, 
MIESKE B, SCHULTZ N & ZUMHOLZ K (2003) Erfassung 
von FFH-Anhang-II-Fischarten in der deutschen AWZ 
der Nord- und Ostsee. Studie im Auftrag des BfN, 

Bundesforschungsanstalt für Fischerei. Endbericht, 
Hamburg, 82 Pages. 

KNUST R, DALHOFF P, GABRIEL J, HEUERS J, HÜPPOP O 

& WENDELN H (2003) Untersuchungen zur Vermei-
dung und Verminderung von Belastungen der Meer-
esumwelt durch Offshore-Windenergieanlagen im 
küstenfernen Bereich der Nord- und Ostsee („off-
shore WEA“). Abschlussbericht des Forschungs- und 
Entwicklungsvorhabens Nr. 200 97 106 des Umwelt-
bundesamts, 454 pages with Appendices. 

KRÄGEFSKY S (2014) Effects of the alpha ventus off-
shore test site on pelagic fish. In: Beiersdorf A, 
Radecke A (Ed.) Ecological research at the offshore 
wind farm alpha ventus - challenges, results and per-
spectives. Federal Maritime and Hydrographic 
Agency (BSH), Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety (BMU). 
Springer spectrum, 201 pages. 

KRAUSE G, BUDEUS G, GERDES D, SCHAUMANN K & 

HESSE KJ (1986) Frontal systems in the German Bight 
and their physical and biological effects. In: Nihoul 
J.C.J. (Ed.): Marine Interfaces Ecohydrodynamics. 
Amsterdam, Elsevier P. 119-140. 

KRÖNCKE I (1985) Makrofaunahäufigkeiten in Ab-
hängigkeit von der Sauerstoffkonzentration im Bo-
denwasser der östlichen Nordsee. Diplomarbeit Uni-
versität Hamburg, 124 Pages. 

KRÖNCKE I (1995) Long-term changes in North Sea 
benthos. Senckenbergiana maritima 26 (1/2): 73−80. 

KRÖNCKE I, DIPPNER JW, HEYEN H & ZEISS B (1998) 
Long-term changes in macrofaunal communities off 
Norderney (East Frisia, Germany) in relation to cli-
mate variability. Marine Ecology Progress Series 167: 
25−36. 

KRÖNCKE I, REISS H, EGGLETON JD, ALDRIDGE J, BERG-

MAN 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 dis-
tribution between 1986 and 2000. Estuarine, coastal 
and shelf science 94(1): 1−15. 

KRÖNCKE I, STOECK T, WIEKING G & PALOJÄRVI A 
(2004) Relationship between structural and functional 
aspects of microbial and macrofaunal communities in 



202  

 

different areas of the North Sea. Marine Ecology Pro-
gress Series 282: 13−31. 

KRONE R, DEDERER G, KANSTINGER P, KRAMER P, 
SCHNEIDER C & SCHMALENBACH I (2017) Mobile de-
mersal megafauna at common offshore wind turbine 
foundations in the German Bight (North Sea) two 
years after deployment − increased production rate of 
Cancer pagurus. Marine Environmental Research 
123: 53−61. 

KULLINCK U & MARHOLD S (1999) Abschätzung 
direkter und indirekter biologischer Wirkungen der el-
ektrischen und magnetischen Felder des Eurokabel/ 
Viking Cable HGÜ-Bipols auf Lebewesen der Nord-
see und des Wattenmeeres. Studie im Auftrag von 
Eurokabel/Viking Cable: 99 Pages. 

KUNC H, MCLAUGHLIN K, & SCHMIDT R. (2016) Aquatic 
noise pollution: implications for individuals, popula-
tions, and ecosystems. Proc. Royal Soc. B: Biological 
Sciences 283:20160839. DOI: 
10.1098/rspb.2016.0839. 

KÜNITZER A, BASFORD D, CRAEYMEERSCH JA, DEW-

ARUMEZ JM, DÖRJES J, DUINEVELD GCA, ELEFTHERIOU 

A, HEIP C, HERMAN P, KINGSTON P, NIERMANN U, RA-

CHOR E, RUMOHR H& DE WILDE PAJ (1992) The ben-
thic infauna of the North Sea: species distribution and 
assemblages. ICES Journal of Marine Science 49: 
127−143. 

LAMBERS-HUESMANN M & ZEILER M (2011) Unter-
suchungen zur Kolkentwicklung und Kolkdynamik im 
Testfeld „alpha ventus“, Veröffentlichungen des 
Grundbauinstitutes der Technischen Universität Ber-
lin, Heft Nr. 56, Berlin 2011, Vortrag zum Workshop 
„Gründungen von Offshore-Windenergieanlagen“ am 
22. und 23. März 2011. 

LAMBRECHT, H. & J. TRAUTNER (2007). Fachinfor-
mationssystem und Fachkonventionen zur Bes-
timmung der Erheblichkeit im Rahmen der FFH-VP. 
Endbericht zum Teil Fachkonventionen. Hannover, 
Filderstadt: 239 Pages. 

LANDMANN R VON & ROHMER G (2018) Bearbeiter 
nennen? Umweltrecht Band I − Kommentar zum 
UVPG. München: C.H. Beck. 

LAURER W-U, NAUMANN M & ZEILER M (2013) Sedi-
mentverteilung in der deutschen Nordsee nach der 
Klassifikation von Figge (1981). http://www.gpdn.de. 

LEONHARD SB, STENBERG C & STØTTRUP J (2011) Ef-
fect of the Horns Rev 1 Offshore Wind Farm on Fish 

Communities Follow-up Seven Years after Construc-
tion DTU Aqua Report No 246-2011 ISBN 978-87-
7481-142-8 ISSN 1395−8216. 

LEOPOLD MF, CAMPHUYSEN CJ, TER BRAAK CJF, DIJK-

MAN EM, KERSTING K & LIESHOUT SMJ (2004) Baseline 
studies North Sea wind farms: lot 5 Marine Birds in 
and around the future sites Near Shore Windfarm 
(NSW) and Q7 (No. 1048). Alterra. 

LINDEBOOM HJ & DE GROOT SJ (Hrsg) (1998) The ef-
fects of different types of fisheries on the North Sea 
and Irish Sea benthic ecosystems. –NIOZ Report 
1998-1: 404 Pages. 

LINDLEY JA & BATTEN SD (2002) Long-term variability 
in the North Sea zooplankton. Journal of the Marine 
Biological Association of the U.K. 82: 31−40. 

LØKKEBORG S, HUMBORSTAD OB, JØRGENSEN T & 

SOLDAL AV (2002) Spatio-temporal variations in gill-
net catch rates in the vicinity of North Sea oil plat-
forms. ICES Journal of Marine Science 59 (Suppl): 
294-S299. 

LÖWE P, BECKER G, BROCKMANN U, FROHSE A, 
HERKLOTZ K, KLEIN H & SCHULZ A (2003) Nordsee und 
Deutsche Bucht 2002. Ozeanographischer Zustands-
bericht. Berichte des Bundesamtes für Seeschifffahrt 
und Hydrographie, Nr. 33, 89 Pages. 

LÖWE P, KLEIN H, FROHSE A, SCHULZ A & SCHMELZER 

N (2013) Temperatur. In: LOEWE P, KLEIN H, WEIGELT 

S (Hrsg) System Nordsee – 2006 & 2007: Zustand 
und Entwicklungen. Berichte des Bundesamtes für 
Seeschifffahrt und Hydrographie 49:142−155. 308pp. 
BSH Hamburg und Rostock. 
www.bsh.de/de/Produkte/Buecher/Berichte_/Ber-
icht49/index.jsp. 

LOZAN JL, RACHOR E, WATERMANN B & VON WESTERN-

HAGEN H (1990) Warnsignale aus der Nordsee. Wis-
senschaftliche Fakten. Verlag Paul Parey, Berlin und 
Hamburg. 231–249. 

LUCKE K, SUNDERMEYER J & SIEBERT U (2006) MINO-
Splus Status Seminar, Stralsund, Sept. 2006, 
Präsentation. 

LUCKE K, LEPPER P, HOEVE B, EVERAARTS E, ELK N & 

SIEBERT U (2007) Perception of low-frequency acous-
tic 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 



 203 

 

in a harbor porpoise (Phocoena phocoena) after ex-
posure to seismic airgun stimuli. Journal of the 
Acoustical Society of America 125(6): 4060−4070. 

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. 

MARHOLD S & KULLNICK U (2000) Direkte oder indi-
rekte biologische Wirkungen durch magnetische und/ 
oder elektrische Felder im marinen (aquatischen) Le-
bensraum. Überblick über den derzeitigen Erkennt-
nisstand. Teil II: Orientierung, Navigation, Migration. 
In: BfN-Skripten 29: 19−30. 

MARKONES N & GARTHE, S (2011) Marine Säugetiere 
und Seevögel in der deutschen AWZ von Nord- und 
Ostsee. Teilbericht Seevögel. Monitoring 2010/2011 
– Endbericht, FTZ Büsum. Im Auftrag des Bun-
desamts für Naturschutz (BfN). 

MARKONES N, GUSE N, BORKENHAGEN K, SCHWEMMER 

H & GARTHE S (2015) Seevogel-Monitoring 2014 in 
der deutschen AWZ von Nord- und Ostsee. Im 
Auftrag des Bundesamts für Naturschutz (BfN). 

MCCONNELL BJ, FEDAK MA, LOVELL P & HAMMOND PS 
(1999) Movements and foraging areas of grea seals 
in the North Sea. Journal of Applied Ecology 36: 
573−590. 

MEINIG H, BOYE P & HUTTERER R (2008) Rote Liste 
und Gesamtartenliste der Säugetiere (Mammalia) 
Deutschlands. In: Haupt H, Ludwig G, Gruttke H, Bi-
not-Hafke M, Otto C & Pauly A (Ed.) (2009) Rote Liste 
gefährdeter Tiere, Pflanzen und Pilze Deutschlands, 
Band 1: Wirbeltiere. Naturschutz und Biologische 
Vielfalt 70 (1): 115 - 153. 
 

MEINIG, H.; BOYE, P.; DÄHNE, M.; HUTTERER, R. & 

LANG, J. (2020): Rote Liste und Gesamtartenliste der 

Säugetiere (Mammalia) Deutschlands. – Nature con-

servation and biodiversity 170 (2): 73 Pages 

MEISSNER K, BOCKHOLD J & SORDYL H (2007) Problem 
Kabelwärme? Vorstellung der Ergebnisse von Feld-
messungen der Meeresbodentemperatur im Bereich 
der elektrischen Kabel im dänischen Offshore-Wind-
park Nysted Havmøllepark. Vortrag auf dem Meer-
esumweltsymposium 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 distribution patterns 
of Loons (Gavia spp.). Journal of environmental man-
agement 231: 429-438. 

MENDEL B, SONNTAG N, SOMMERFELD J, KOTZERKA J, 
MÜLLER S, SCHWEMMER H, SCHWEMMER P & GARTHE 

S (2015) Untersuchungen zu möglichem Habitatver-
lust und möglichen Verhaltensänderungen bei 
Seevögeln im Offshore-Windenergie-Testfeld 
(TESTBIRD). Schlussbericht zum Projekt 
Ökologische Begleitforschung am Offshore-Test-
feldvorhaben alpha ventus zur Evaluierung des 
Standarduntersuchungskonzeptes des BSH (StUK-
plus). BMU Förderkennzeichen 0327689A/FTZ3. 166 
Pages. 

MENDEL B, SONNTAG N, WAHL J, SCHWEMMER P, DRIES 

H, GUSE N, MÜLLER S & GARTHE S (2008) Artensteck-
briefe von See- und Wasservögeln der deutschen 
Nord- und Ostsee. Verbreitung, Ökologie und Emp-
findlichkeiten gegenüber Eingriffen in ihren marinen 
Lebensraum. Naturschutz und Biologische Vielfalt, 
Heft 59, 437 Pages. 

MERCKER M (2018) Influence of offshore wind farms 
on distribution and abundance of Gaviidae: Methodo-
logical overview. BIONUM. https://www.ftz.uni-
kiel.de/de/forschungsabteilungen/ecolab-oekologie-
mariner-tiere/laufende-projekte/offshore-windener-
gie. 
 

METHRATTA ET & DARDICK WR (2019) Meta-Analysis 
of Finfish Abundance at Offshore Wind Farms. Re-
views in Fisheries Science & Aquaculture 27(2): 242-
260. 

MITTENDORF, K, ZIELKE, W. (2002): Untersuchung der 
Wirkung von Offshore-Winenergie-Parks auf die 
Meersstroemung, Hannover 2002. (https://www.giga-
wind.de/f2002.html). 

MÜLLER HH (1981) Vogelschlag in einer starken 
Zugnacht auf der Offshore-Forschungsplattform 
„Nordsee“ im Oktober 1979. Seevögel 2: 33−37. 

MUNK P, FOX CJ, BOLLE LJ, VAN DAMME CJ, FOSSUM P  

& KRAUS G (2009) Spawning of North Sea fishes 
linked to hydrographic features. Fisheries Oceanog-
raphy 18(6): 458–469. 
 
NACHTSHEIM D.A, S. VIQUERA, N. C. RAMÍREZ-MAR-

TÍNEZ,B. UNGER, U. SIEBERT AND A. GILLES (2021). 
Small Cetacean in a Human High-Use Area: Trends 

https://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie
https://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie
https://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie
https://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie


204  

 

in Harbour Porpoise Abundance in the North Sea 
Over Two Decades. Frontiers in Marine Science. 
Vol. 7. doi: 10.3389/fmars.2020.606609 

NEWTON I (2008). The Migration Ecology of Birds. 
Elsevier. 

NEWTON I (2010). Bird migration. British Birds, 103, 
413-6. 

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 WEST-

ERNHAGEN H (1990) The recovery of benthos follow-
ing the impact of low oxygen content in the German 
Bight. Netherlands Journal of Sea Research 25: 
215−226. 

NORDHEIM H VON & MERCK T (1995). Rote Listen der 
Biotoptypen, Tier-und Pflanzenarten des deutschen 
Wattenmeer-und Nordseebereichs. Schriftenreihe für 
Landschaftspflege und Naturschutz 44, 138 Pages. 

NORDHEIM H VON, RITTERHOFF J & MERCK T (2003) Bi-
odiversität in der Nordsee – Rote Listen als Warn-
signal. In LOZÁN JL, RACHOR E, REISE K, SÜNDERMANN 

J & VON WESTERNHAGEN H (Hrsg) Warnsignale aus 
Nordsee & Wattenmeer. Eine aktuelle Umweltbilanz. 
Scientific evaluations, Hamburg 2003. 300−305. 

OGAWA, 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. 

ÖHMAN MC, SIGRAY P & WESTERBERG H (2007). Off-
shore windmills and the effects of electromagnetic 
fields on fish. AMBIO: A Journal of the Human Envi-
ronment 36(8): 630−633. 

OREJAS C, JOSCHKO T, SCHRÖDER A, DIERSCHKE J, 
EXO K-M, FREDRICH E, HILL R, HÜPPOP O, POLLEHNE 

F, ZETTLER M & BOCHERT R (2005) BeoFINO Endber-
icht: Ökologische Begleitforschung zur Windener-
gienutzung im Offshore-Bereich auf Forschungsplatt-
formen in der Nord- und Ostsee (BeoFINO). 356 
Pages. 

ORTHMANN T (2000) Telemetrische Untersuchungen 
zur Verbreitung, zum Tauchverhalten und zur Tauch-
physiologie von Seehunden Phoca vitulina vitulina, 
des Schleswig-Holsteinischen Wattenmeeres. Dis-
sertation. Christian-Albrechts-Universität, Kiel, Ger-
many. 

OSPAR COMMISSION (2010) Assessment of the envi-
ronmental impacts of cables. 

OSPAR (2017). Intermediate Assessment 2017. 
Available at:https://oap.ospar.org/en/ospar-assess-
ments/intermediate-assessment-2017. 

ÖSTERBLOM H, HANSSON S, LARSSON U, HJERNE O, 
WULFF F, ELMGREN R & FOLKE C (2007) Human-in-
duced trophic cascades and ecological regime shifts 
in the Baltic Sea. Ecosystems 10 (6): 877–889. 

OTTO L, ZIMMERMANN JTF, FURNES GK, MORK M, SAE-

TRE R & BECKER G (1990) Review of the Physical 
Oceanography of the North Sea. Netherlands Journal 
of Sea Research 26(2−4), 161−238. 

PASCHEN M, RICHTER U & KÖPNIK W (2000) TRAPESE 
– Trawl Penetration in the Sea Bed, Final Report EU 
Projekt Nr. 96-006, Rostock. 

PEDERSEN, S. A., H. O. FOCK & A. F. SELL (2009) Map-
ping fisheries in the German exclusive economic 
zone with special reference to offshore Natura 2000 
sites. Marine Policy 33 (4):571-590. 

PEHLKE, H. (2005): Prädiktive Habitatkartierung für 
die Ausschließliche Wirtschaftszone (AWZ) der Nord-
see. Hochschule Vechta. 

PERRY AL, LOW PJ, ELLIS JR & REYNOLDS JD (2005) 
Climate change and distribution shifts in marine 
fishes. Science 308: 1912–1915. 

PETERS, HEINZ-JOACHIM / BALLA, STEFAN / HESSEL-

BARTH, THORSTEN - Gesetz über die Umweltver-
träglichkeitsprüfung – Handkommentar, 4. Auflage 
2019, 664 Pages 

PETERSEN I K, CHRISTENSEN T K, KAHLERT J, DESHOLM 

M & FOX A D (2006) Final results of bird studies at the 
offshore wind farms at Nysted and Horns Rev, Den-
mark. Report request. Commissioned by DONG en-
ergy and Vattenfall A/S). 

PGU, PLANUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK (2012a) Offshore-Windpark “Bern-
stein”. Umweltverträglichkeitsstudie. Unveröffen-
tlichtes Gutachten im Auftrag der BARD Holding 
GmbH, 12.04.2012. 609 Pages. 

PGU, PLANUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK (2012b) Offshore-Windpark “Citrin”. 
Umweltverträglichkeitsstudie. Unveröffentlichtes Gu-
tachten im Auftrag der BARD Holding GmbH, 
13.04.2012. 605 Pages. 

https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017
https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017


 205 

 

PGU, PLANUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK (2013) HVAC- Netzanbindung 
OWP Butendiek. Umweltfachliche Stellungnahme: 
Gefährdung der Meeresumwelt / Natura2000-Ge-
bietsschutz / Artenschutz. 

PGU, PLANUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK (2015) Offshore-Windpark “Atlantis 
II”. Umweltverträglichkeitsstudie. Unveröffentlichtes 
Gutachten im Auftrag der PNE WIND Atlantis I 
GmbH, 13.05.2015. 637 Pages. 

PGU, PLANUNGSGEMEINSCHAFT UMWELTPLANUNG OFF-

SHORE WINDPARK (2017) Clustermonitoring Cluster 6. 
Bericht Phase I (01/15 – 03/16). Ausführlicher Ber-
icht. Unveröffentlichtes Gutachten erstellt im Auftrag 
der British Wind Energy GmbH, Hamburg, 
27.02.2017. 404 Pages. 
POLTE P, SCHANZ A & ASMUS H (2005) The contribu-

tion of seagrass beds (Zostera noltii) to the function 

of tidal flats as a juvenile habitat for dominant, mobile 

epibenthos in the Wadden Sea. Marine Biology 

147(3): 813-822. 

POLTE P & ASMUS H (2006) Influence of seagrass 
beds (Zostera noltii) on the species composition of ju-
venile fishes temporarily visiting the intertidal zone of 
the Wadden Sea. Journal of Sea Research 55(3): 
244-252. 

POPPER A.N.  & HAWKINS A.D. (2019) An overview of 
fish bioacoustics and the impacts of anthropogenic 
sounds on fishes. Journal of Fish Biology. 22 Pages. 
DOI: 10.1111/jfb.13948. 

POTTER IC, TWEEDLEY JR, ELLIOTT M & WHITFIELD AK 
(2015) The ways in which fish use estuaries: a refine-
ment and expansion of the guild approach. Fish and 
Fisheries 16(2): 230−239. 

PRYSMIAN (2016) T900-BorWin3- RK-K-01. Cable Di-
mensioning with 2K considering the wind load (Case 
1a). Unveröffentlichtes Gutachten erstellt im Auftrag 
der DC Netz BorWin3 GmbH, 22.12.2016. 6 Pages. 

QUANTE M, COLIJN F & NOSCCA AUTHOR TEAM (2016) 
North Sea Region Climate Change Assessment. Re-
gional Climate Studies. Springer-Verlag Berlin Hei-
delberg, doi:10.1007/978-3-319-39745-0. 

RACHOR E & GERLACH SA (1978) Changes of Macro-
benthos 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 & NEHMER P (2003) Erfassung und Bewer-
tung ökologisch wertvoller Lebensräume in der Nord-
see. Schlussbericht für BfN. Bremerhaven, 175 S. 
und 57 S. Anlagen. 

RACHOR E (1977) Faunenverarmung in einem 
Schlickgebiet in der Nähe Helgolands. Helgoländer 
wissenschaftliche Meeresuntersuchungen 30: 
633−651. 

RACHOR E (1980) The inner German Bight - an eco-
logically sensitive area as indicated by the bottom 
fauna. Helgoländer wissenschaftliche Meeresunter-
suchungen 33: 522−530. 

RACHOR E (1990a) Veränderungen der Bodenfauna. 
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 eutrophication. 
Netherlands Journal of Sea Research 25 (1/2): 
209−214). 

RACHOR E, BÖNSCH R, BOOS K, GOSSELCK F, GROT-

JAHN 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) Rote Liste und Artenlisten der boden-
lebenden wirbellosen Meerestiere. In: BfN (Ed.) 
(2013) Red List of endangered animals, plants and 
fungi in Germany. Volume 2: Meeresorganismen, 
Bonn. 

RACHOR E, HARMS J, HEIBER W, KRÖNCKE I, MICHAELIS 

H, REISE K & VAN BERNEM K-H (1995) Rote Liste der 
bodenlebenden Wirbellosen des deutschen Watten-
meer- und Nordseebereichs. 

 

RAMBO, H., STELZENMÜLLER, V., GREENSTREET, S. 

P. R., AND MÖLLMANN, C. (2017) Mapping fish 

community biodiversity for European marine pol-

icy requirements. Ices Journal of Marine Science, 

74: 22232238. 

READ AJ & WESTGATE AJ (1997) Monitoring the move-
ments of harbour porpoise with satellite telemetry. 
Marine Biology 130: 315−322. 

READ AJ (1999) Handbook of marine mammals. Aca-
demic Press. 

REBKE M, DIERSCHKE V, WEINER CN, AUMÜLLER R, 
HILL K & HILL R (2019) Attraction of nocturnally migrat-



206  

 

ing birds to artificial light: The influence of colour, in-
tensity and blinking mode under different cloud cover 
conditions. 

REESE, A., VOIGT, N., ZIMMERMANN, T., IRRGEHER, J., & 

PRÖFROCK, D. (2020): Characterisation of alloying 
components in galvanic anodes as potential environ-
mental tracers for heavy metal emissions from off-
shore wind structures. Chemosphere (257) 127182, 
doi:10.1016/j.chemosphere.2020.127182 

REID JB, EVANS PGH & NORTHRIDGE SP (2003) Atlas 
of the cetacean distribution in north-west European 
waters, Joint Nature Conservation Committee, Peter-
borough. 

REID PC, LANCELOT C, GIESKES WWC, HAGMEIER E & 

WEICHART G (1990) Phytoplankton of the North Sea 
and its dynamics: A review. Netherlands Journal of 
Sea Research 26: 295−331. 

REISE K & BARTSCH I (1990) Inshore and offshore di-
versity of epibenthos dredged in the North Sea. Neth-
erlands 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 & KRÖN-

CKE I (2009) Effects of fishing disturbance on benthic 
communities and secondary production within an in-
tensively fished area. Marine Ecology Progress Se-
ries 394: 201−213. 

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. 

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, SCHU-

BERT A, KOSAREV V, LACZNY M, HILL A & PIPER W 
(2014) OffshoreTest Site Alpha Ventus; Expert Re-
port: Marine Mammals. Final Report: From baseline 
to wind farm operation. Im Auftrag des Bundesamts 
für Seeschifffahrt und Hydrographie. 

ROSE, A., M. J. BRANDT, R. VILELA, A. DIEDERICHS, A. 
SCHUBERT, V. KOSAREV, G. NEHLS, M. VOLKENANDT, V. 
WAHL, A. MICHALIK, H. WENDELN, A. FREUND, C. KET-

ZER, B. LIMMER, M. LACZNY, W. PIPER  (2019). Effects 
of noise-mitigated offshore pile driving on harbour 
porpoise abundance in the German Bight 2014-2016 

(Gescha 2), Prepared for Arbeitsgemeinschaft Off-
shoreWind e.V., https://www.bwo-off-
shorewind.de/en/gescha-2-study/ 

SALZWEDEL H, RACHOR E & GERDES D (1985) Benthic 
macrofauna communities in the German Bight. Verö-
ffentlichungen des Instituts für Meeresforschung, 
Bremerhaven 20: 199−267. 

SCHEIDAT M, GILLES A & SIEBERT U (2004) Erfassung 
der Dichte und Verteilungsmuster von 
Schweinswalen (Phocoena phocoena) in der 
deutschen Nord- und Ostsee. MINOS - Teilprojekt 2, 
Abschlussbericht, S. 77−114. 

SCHEIDAT M,TOUGAARD J,BRASSEUR S, CARSTENSEN 

J,VAN POLANEN-PETEL T,TEILMANN J & REIJNDERS P 
(2011) Harbour porpoises (Phocoena phocoena) and 
wind farms: a case study in the Dutch North Sea. En-
vironmental Research Letters 6 (2): 025102. 

Schlacke S (HrsG) [wie Bearbeiter aufzählen??) 
(2016) Gemeinschaftskommentar zum Bundesna-
turschutzgesetz, 2. Auflage 

SCHMELZER N, HOLFORT J & LÖWE P (2015) Klimatolo-
gischer Eisatlas für die Deutsche Bucht (mit Limfjord) 
Digitaler Anhang/Digital supplement: Eisverhältnisse 
in 30-jährigen Zeiträumen 1961–1990, 1971–2000, 
1981–2010. Federal Maritime and Hydrographic 
Agency. 

SCHOMERUS T, RUNGE K, NEHLS G, BUSSE J, NOMMEL 

J & POSZIG D (2006) Strategische Umweltprüfung für 
die Offshore-Windenergienutzung. Fundamentals of 
ecological planning for the expansion 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. 

SCHRÖDER A, GUTOW L, JOSCHKO T, KRONE R, GUSKY 

M, PASTER M & POTTHOFF M (2013) Ben-
thosökologische Auswirkungen von Offshore-Win-
deneregieparks in der Nordsee (BeoFINO II). Ab-
schlussbericht zum Teilprojekt B ‘‘Ben-
thosökologische Auswirkungen von Offshore-Win-
denergie-parks in Nord und Ostsee. Prozesse im 
Nahbereich der Piles”. BMU Förderkennzeichen 
0329974B. hdl:10013/epic.40661.d001. 

SCHWARZ J & HEIDEMANN G (1994) Zum Status der 
Bestände der Seehund- und Kegelrobbenpopula-
tionen im Wattenmeer. Published in: Warning signals 
from the Wadden Sea, Blackwell, Berlin. 

https://www.bwo-offshorewind.de/en/gescha-2-study/
https://www.bwo-offshorewind.de/en/gescha-2-study/


 207 

 

SCHWEMMER H, MARKONES N, MÜLLER S, BORKENHA-

GEN K, MERCKER M & GARTHE S (2019) Aktuelle 
Bestandsgröße und –entwicklung des Sterntauchers 
(Gavia stellata) in der deutschen Nordsee. Report for 
the Federal Maritime and Hydrographic Agency and 
the Federal Agency for Nature Conservation. Verö-
ffentlicht unter http://www.ftz.uni-kiel.de/de/for-
schungsabteilungen/ecolab-oekologie-mariner-
tiere/laufende-projekte/offshore-windener-
gie/Seetaucher_Bestaende_Ergebnisse_FTZ_BI-
ONUM.pdf.  

SKIBA R (2003) Europäische Fledermäuse: 
Kennzeichen, Echoortung und Detektoranwendung. 
Westarp Wissenschaften-Verlags GmbH, Hohenwar-
sleben. 

SKIBA R (2007) Die Fledermäuse im Bereich der 
Deutschen Nordsee unter Berücksichtigung der Ge-
fährdungen durch Windenergieanlagen (WEA), Nyc-
talus, 12: 199−220. 

SKIBA R (2011) Fledermäuse in Südwest-Jütland und 
deren Gefährdung an Offshore-Windenergieanlagen 
bei Herbstwanderungen über die Nordsee. Nyctalus 
16: 33−44. 

SKOV H, DURINCK J, LEOPOLD MF & TASKER ML (1995) 
Important bird areas for seabirds in the North Sea in-
cluding the Channel and the Kattegat. Bird Life Inter-
national, Cambridge. 

SKOV H, HEINÄNEN S, NORMAN T, WARD RM, MÉNDEZ-
ROLDÁN S & ELLIS I (2018) ORJIP Bird Collision and 
Avoidance Study. Final report – April 2018. The Car-
bon Trust. United Kingdom. 247 Pages. 

SMOLCZYK U (2001) Grundbau Taschenbuch Teil 2, 
Geotechnische Verfahren: Anhaltswerte zur Wär-
meleitfähigkeit wassergesättigter Böden. Ernst & 
Sohn-Verlag, Berlin. 

SOLDAL AV, SVELLDINGEN I, JøRGENSEN T & 
LøKKEBORG S (1998) Rigs-to-reefs in the North 
Sea: hydroacoustic quantification of fish associated 
with a ‘semi-cold’ platform. ICES J Mar Sci 59:P.281–
S287 

SOMMER A (2005) Vom Untersuchungsrahmen zur 
Erfolgskontrolle. Inhaltliche Anforderungen und 
Vorschläge für die Praxis von Strategischen Umwelt-
prüfungen, Wien. 

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 expo-
sure criteria: Initial scientific recommendations. 
Aquatic Mammals 33: 411 - 521. 

SOUTHALL BRANDON L., JAMES J. FINNERAN, COLLEEN 

REICHMUTH, PAUL E. NACHTIGALL, DARLENE R. KET-

TEN, ANN E. BOWLES, WILLIAM T. ELLISON, DOUGLAS 

P. NOWACEK, AND PETER L. TYACK, (2019). Marine 
Mammal Noise Exposure Criteria: Updated Scientific 
Recommendations for Residual Hearing Effects. Vol. 
45, 2  

STANLEY DR & WILSON CA (1997) Seasonal and 
spatial variation in abundance and size distribution of 
fishes associated with a petroleum platform in the 
northern Gulf of Mexico. Can J Fish Aquat Sci 
54:1166–1176 

STRIPP K (1969a) Jahreszeitliche Fluktuationen von 
Makrofauna und Meiofauna in der Helgoländer Bucht. 
Veröffentlichungen des Instituts für Meer-
esforschung, Bremerhaven 12: 65−94. 

STRIPP K (1969b) Die Assoziationen des Benthos in 
der Helgoländer Bucht. Veröffentlichungen des Insti-
tuts für Meeresforschung, Bremerhaven 12: 95−142. 
 

SUMER, B.M., FREDSOE, J. (2002): The Mechanics Of 
Scour In The Marine Environment. World Scientific, 
536 Pages 

SUTTON M.A., BLEEKER A., HOWARD C.M., BEKUNDA 

M., GRIZZETTI B., DE VRIES W., VAN GRINSVEN H.J.M., 
ABROL Y.P., ADHYA T.K., BILLEN G.,. DAVIDSON E.A, 
DATTA A., DIAZ R., ERISMAN J.W., LIU X.J., OENEMA O., 
PALM C., RAGHURAM N., REIS S., SCHOLZ R.W., SIMS 

T., WESTHOEK H. & ZHANG F.S., WITH CONTRIBUTIONS 

FROM AYYAPPAN S., BOUWMAN A.F., BUSTAMANTE M., 
FOWLER D., GALLOWAY J.N., GAVITO M.E., GARNIER J., 
GREENWOOD S., HELLUMS D.T., HOLLAND M., HOYSALL 

C., JARAMILLO V.J., KLIMONT Z., OMETTO J.P., PATHAK 

H., PLOCQ FICHELET V., POWLSON D., RAMAKRISHNA K., 
ROY A., SANDERS K., SHARMA C., SINGH B., SINGH U., 
YAN X.Y. & ZHANG Y. (2013) Our Nutrient World: The 
challenge to produce more food and energy with less 
pollution. Global Overview of Nutrient Management. 
Centre for Ecology and Hydrology, Edinburgh on be-
half of the Global Partnership on Nutrient Manage-
ment and the International Nitrogen Initiative. 

TARDENT P (1993) Meeresbiologie. An Introduction. 2. 
Revised and extended edition. Georg Thieme Verlag, 
Stuttgart, New York, 305 pages. 

TEMMING A & HUFNAGL M (2014) Decreasing preda-
tion levels and increasing landings challenge the par-
adigm of non-management of North Sea brown 

http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Bestaende_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Bestaende_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Bestaende_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Bestaende_Ergebnisse_FTZ_BIONUM.pdf
http://www.ftz.uni-kiel.de/de/forschungsabteilungen/ecolab-oekologie-mariner-tiere/laufende-projekte/offshore-windenergie/Seetaucher_Bestaende_Ergebnisse_FTZ_BIONUM.pdf


208  

 

shrimp (Crangon crangon) ICES Journal of Marine 
Science 72(3): 804−823. 

THIEL R, WINKLER H, BÖTTCHER U, DÄNHARDT A, 
FRICKE R, GEORGE M, KLOPPMANN M, SCHAARSCHMIDT 

T, UBL C, & VORBERG, R (2013) Rote Liste und 
Gesamtartenliste der etablierten Fische und 
Neunaugen (Elasmobranchii, Actinopterygii & 
Petromyzontida) der marinen Gewässer Deutsch-
lands. Nature conservation and biological diversity 70 
(2): 11–76. 

THIEL R & WINKLER H (2007) Erfassung von FFH-An-
hang II Fischarten in der deutschen AWZ von Nord- 
und Ostsee (ANFIOS). FKZ 803 85 220: 1-114. 

TILLIT DJ, THOMPSON PM & MACKAY A (1998) Varia-
tions in harbour seal Phoca vitulina diet and dive-
depths in relation to foraging habitat. Journal of Zool-
ogy 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. 

TRESS J, TRESS C, SCHORCHT W, BIEDERMANN M, 
KOCH R & IFFERT D (2004) Mitteilungen zum Wan-
derverhalten der Wasserfledermaus (Myotis dauben-
tonii) und der Rauhhautfledermaus (Pipistrellus 
nathusii) aus Mecklenburg. – Nyctalus (N. F.) 9: 
236−248. 

TUCKER GM & HEATH MF (1994) Birds in Europe: their 
conservation status. Bird Life Conservation Series 3, 
Cambridge. 

TUNBERG BG & NELSON WG (1998) Do climatic oscil-
lations influence cyclical patterns of soft bottom mac-
robenthic 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  

VBW WEIGT GMBH Abschlussbericht Hydrogra-
phische Vermessung N-07-02, 09.11.2020, 
Ziesendorf. 

VDI (1991) VDI-Wärmeatlas, VDI-Verlag, Düsseldorf. 

VELASCO F, HEESSEN HJL, RIJNSDORP 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, Wa-
geningen, Pages 429–446. 

VLIETSTRA LS (2005) Spatial associations between 
seabirds and prey: effects of large-scale prey abun-
dance on small-scale seabird distribution. Marine 
Ecology Progress Series 291: 275−287. 

VON WESTERNHAGEN H., DETHLEFSEN V. (2003). Än-
derung der Artenzusammensetzung in Lebensge-
meinschaften der Nordsee = Changes in species 
composition of North Sea communities, in: Lozán, 
J.L. et al. (Ed.) Warning signals from the North Sea & 
Wadden Sea: a current environmental balance. pp. 
161-168 

WASMUND N, POSTEL L & ZETTLER ML (2009) Biolo-
gische Bedingungen in der deutschen ausschließli-
chen Wirtschaftszone der Nordsee im Jahre 2009. 
Leibniz-Institut für Ostseeforschung Warnemünde im 
Auftrag des Bundesamtes für Seeschifffahrt und Hy-
drographie. 

WASMUND N, POSTEL L & ZETTLER ML (2011) Biolo-
gische Bedingungen in der deutschen ausschließli-
chen Wirtschaftszone der Nordsee im Jahre 2010. 
Leibniz-Institut für Ostseeforschung Warnemünde, 
Meereswissenschaftliche Berichte 85: 89−169. 

WASMUND N, POSTEL L & ZETTLER ML (2012) Biolo-
gische Bedingungen in der deutschen ausschließli-
chen Wirtschaftszone der Nordsee im Jahre 2011. 
Leibniz-Institut für Ostseeforschung Warnemünde im 
Auftrag des Bundesamtes für Seeschifffahrt und Hy-
drographie. 

WATLING L & NORSE EA (1998). Disturbance of the 
seabed by mobile fishing gear: a comparison to forest 
clear cutting. Conservation Biology 12(6), 1180-1197. 

WEILGART L (2018) The impact of ocean noise pollu-
tion on fish and invertebrates. Report for Oceancare, 
Switzerland. 34 pp. 

WEINERT M, MATHIS M, KRÖNCKE I, NEUMANN H, POHL-

MANN T & REISS H (2016) Modelling climate change 
effects on benthos: Distributional shifts in the North 
Sea from 2001 to 2099. Estuarine, Coastal and Shelf 
Science 175: 157−168. 

WELCKER J (2019) Patterns of nocturnal bird migra-
tion in the German North and Baltic Seas. Technical 
report. BioConsult SH, Husum. 70 pp (noch nicht 
veröffentlicht). 



 209 

 

WESTERNHAGEN H VON & DETHLEFSEN V (2003) Än-
derungen der Artenzusammensetzung in Lebensge-
meinschaften der Nordsee. In LOZÁN JL, RACHOR E, 
REISE K, SÜNDERMANN J & WESTERNHAGEN H VON 
(Hrsg.): Warning signals from the North Sea & Wad-
den Sea. A current environmental balance. Scientific 
evaluations, Hamburg 2003. 161−168. 

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. 

WETLANDS INTERNATIONAL (2020) WATERBIRD POPULA-

TION ESTIMATES. RETRIEVED FROM WPE.WET-

LANDS.ORG. 

WILTSHIRE K & MANLY BFJ (2004) The warming trend 
at Helgoland Roads, North Sea: phytoplankton re-
sponse. Helgoland Marine Research 58: 269−273. 

WOLF R (2004) Rechtsprobleme bei der Anbindung 
von Offshore-Windenergieparks in der AWZ an das 
Netz. ZUR, 65−74. 

WOODS P, VILCHEK B & WRIGHTSON B (2001) Pile in-
stallation demonstration project (PIDP), Construction 

report: Marine Mammal Impact Assessment; Impact 
on Fish. 

WOOTTON RJ (2012) Ecology of teleost fishes. 
Springer Science & Business Media. 

WULFHORST, R (2011) Die Untersuchung von Alterna-
tiven im Rahmen der Strategischen Umweltprüfung 
(NVwZ 2011, 1099). 

YANG J (1982) The dominant fish fauna in the North 
Sea and its determination. Journal of Fish Biology 20: 
635−643. 

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. 
 
ZIELKE, W., SCHAUMANN, P. GERASCH, W. RICHWIEN, 
W. MITTENDORF, K. KLEINEIDAM, P. UHL, A. (2001): Bau 
und Umwelttechnische Aspekte von Offshore-Win-
denergieanlagen, Journal: Forschungszentrum Küste 
Kolloquium, Hannover 2001. 

 

 

 

 


