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1 EXECUTIVE SUMMARY 

London Offshore Consultants (LOC), a part of the AqualisBraemar LOC Group (ABL), performed a 

nautical risk study in the area of the North Sea, with particular interest in the current and future 

offshore windfarm development between 2020 and 2040. This work is commissioned by the German 

Federal Ministry of the Interior, Building and Community. The main objective of the study is to identify 

the significant shipping routes in the North Sea based on current traffic patterns, and in parallel 

consideration with the existing and future offshore windfarm developments and other aquaculture 

installations, develop proposals for a coherent system of shipping routes in the North Sea. 

The work included a traffic study, for the identification of the main shipping routes, and the 

identification of the qualitative characteristics of the traffic that uses them. The study identified the 

different patterns between merchant and work/support vessels, and the extent to which they utilise 

the same space. The main shipping route in the North Sea, is the N-S route from the Dover Strait 

along the West coast of the European Continent, through the German Bight and into Skagerrak. This 

is the main merchant traffic route that conveys trans-continental traffic to the European hub ports 

and the Baltic Sea, with a tear diverging to the Arctic Sea. Secondarily, there are the UK coastal 

shipping route that carries traffic from the main N-S route along the East coast of the UK and the 

Norwegian Coastal corridor that connects the Baltic Sea to the Northern corridor. Additional routes 

crossing the central parts of the North Sea and English Channel are used by Ro-Ro and General 

cargo vessels that connect the Continent to the UK. Work vessels use these corridors to mobilise, 

however for most of the time operate between a project home-port and specific project locations, 

with long periods of time spent offshore at the latter.  

The observations of the traffic study were subsequently combined with the insight provided by the 

North Sea Statesô authorities in terms of the future renewables developments foreseen by their 

current maritime spatial plans (or forming parts of the relevant discussions where the latter are still 

under development/review) and were developed into a projection of the North Sea (excluding 

Kattegat) developments layout for the year 2040. As accurate information in most cases is not 

available as to the exact footprint of future developments, but rather study/tender areas, the study 

conservatively assumed the full footprint of these areas in the modelling and navigational analysis 

exercises.  

A risk study was undertaken to identify the areas in the North Sea with the highest concentration of 

collision, allision, and grounding risk. This included the modelling of the traffic corridors in the North 

Sea, and the traffic quantities observed in 2019, to identify the areas in the top 5th and top 10th 

percentile of risk. This formed the benchmark case for the rest of the exercise, that considered the 

impact in this risk profile of initially the traffic increase anticipated between 2020 and 2040, and 
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subsequently that of the change in the traffic routes induced by the development of future offshore 

renewable installations. The aim was to note the areas with the most notable increases in the risk 

profile. The study noted that the risk intensity in the North Sea is predominantly concentrated on and 

around the main N-S traffic corridor from the Dover Strait to Skagerrak and the Baltic Sea, and the 

approaches to the main hub ports of Rotterdam and Antwerp. The risk increases with the introduction 

of additional traffic, and in most cases with the introduction of offshore renewables developments 

that understandably reduce the space available to navigation and induce route changes.  

Examined individually, the traffic increase is noted to have a more significant impact to the risk 

increase compared to the traffic routes alteration. This signifies that in line with the actual fluctuation 

of traffic in the coming years, the risk increase may develop sooner or later than the time assumed 

in the present study. Whilst the study considers two snapshots in time, 2019 and 2040, changes in 

reality will happen gradually, and thus there are opportunities for cross-country coordination and 

subsequent intervention and adjustment to mitigate risks in the areas where these are found to 

concentrate.  

In addition, the time and sequence in which the future offshore renewables developments will 

materialise will have a significant effect in the way navigation will adjust around them and the 

development of risk with time. As such developments will be preceded by targeted, area-specific, 

probabilistic navigational risk assessments (on up-to-date vessel traffic and intended footprint) the 

authorities will have the opportunity identify and implement the interventions required safe 

navigation.  

On the larger scale, with marine traffic not expected to stop its growth in 2040, the North Sea states 

would benefit from the promoting a denser collaboration regime for managing this change. Especially 

so, as the risk introduced to the system by a change does not necessarily occur at the location of 

the change, and it may thus well be transferred into a different jurisdiction. This can be as simple as 

regular periodic communication between authorities on upcoming developments and observations 

in the change of marine traffic and renewable industry trends, or as advanced as a joint plan 

preparation, with outlined interventions to be triggered by predetermined conditions in space and 

traffic.  

The study concludes with risk mitigation measures in the order of route alternatives where the 

planned offshore installations disrupt the current traffic pattern. Most of the routeing adjustments 

regarded alteration made to circumnavigate obstructions, with little impact on the overall routeing 

system of the North Sea and risk associated. The English Channel and southern section of the North 

Sea are characterized by several IMO traffic separation schemes and therefore the maritime spatial 

plan expected in those areas does not represent an obstruction requiring course deviation. Moving 
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northward to the German Bight, the complexity of the designated areas for future developments in 

the German and Danish Economic Exclusive Zones requires actions to mitigate the risk of erratic 

traffic within their area of interest. This mitigation might be reached with the introduction of 

recommended routes joining existing paths or with the establishing of a traffic separation scheme. 

However, these mitigations involve the decision of several coastal States to proceed towards a 

common objective, and it can be said that one of the present study outcomes is that better co-

ordination and consensus in the decision-making process would facilitate possible mitigation 

measures and guidelines homologation amongst the various maritime authorities of the North Sea, 

to facilitate consensus in the decision-making process. 

The present study aspires to be a contributor in strengthening close collaboration between the 

coastal States of the North Sea and a starting point in a collective approach aimed at identifying and 

resolving future challenges in a productive and timely manner. 
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2 INTRODUCTION 

2.1 GENERAL 

The European Union ñ2030 Climate and Energy Frameworkò requires the member statesô 

compliance with set EU-wide targets and policy objectives for the period from 2021 to 2030. This 

framework requires that by the year 2030: 

¶ At least 40% cuts are achieved in greenhouse gas emissions (from 1990 levels) 

¶ At least 32% share of the energy comes from renewable sources 

¶ At least a 32.5% improvement is achieved in energy efficiency 

The achievement of these climate targets by the EU-member countries is expected to involve heavy 

investment in renewable energy, most of which is anticipated to come in the form of offshore wind 

turbines. To achieve the required output, the new offshore wind developments would have to cover 

a significant area in the North Sea. With the east coast already very heavily trafficked by merchant 

and work vessels, spatial demand is expected to become an important issue and a balance is sought 

between attributing space to offshore wind developments and maintaining safe and effective 

shipping traffic. The spatial demand may also increase due to other developments with spatial 

requirements, such as aquaculture. It is noted however that what is currently envisaged is that in 

most cases there can be an efficient overlap between offshore wind and aquaculture. 

The North Sea constitutes a central transport hub for all countries bordering the North and Baltic 

Seas, through which the vast majority of exported and imported goods to and from those countries 

are being shipped. It is therefore imperative that navigational safety and route efficiency is ensured 

as new offshore windfarm and other offshore developments are planned.  

This will require effective coordination between the North Sea statesô authorities, on their planning 

and permitting procedures for new offshore wind developments, as well as the maintenance, 

formation, and potential alterations to navigation routes. To facilitate this liaison between the North 

Sea Statesô authorities, a holistic analysis of the marine traffic system in the North Sea is required. 
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The present work is intended as a first step to set the basis for this liaison between the North Sea 

states. The area of concern of the subject study is presented in Figure 1. 

 

Figure 1: North Sea ï Area of present study. 
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2.2 SCOPE OF ABL STUDY 

The scope of work for the study is split into four work packages, and includes the traffic study, liaison 

with authoritiesô representatives from the North Sea countries in terms of receiving input on future 

offshore renewable developments and capturing particular interests and comments, and the 

preparation of a final report constituting the culmination of the above. The work packages comprising 

the scope of the study are: 

¶ WP 1: Traffic analysis 

¶ WP 2: Estimate of plans for offshore renewables or other offshore installations (incl. 
aquaculture) 

¶ WP 3: Description and evaluation of risks for shipping traffic arising from offshore 
installations according to WP 2 

¶ WP 4: Proposals for safe traffic flows, including options for routing measures. 

2.2.1 WORK PACKAGE 01  

LOC performed a comprehensive traffic analysis in the complete North Sea. This analysis is focused 

on the observed traffic of merchant and work vessels in the study area and excludes port and fluvial 

areas. Also, due to the number of vessels captured in the area, the study is focused on IMO vessels, 

with small work, small fishing and pleasure craft filtered out of the working datasets.   

Counting lines are used in the analysis to capture the relevant traffic routes. The intention is to 

provide an overview of the traffic volumes at different parts of the North Sea, and briefly comment 

on the qualitative characteristics of this traffic. Where there is a need, this information is used in 

further commentary in subsequent work packages. 

2.2.2 WORK PACKAGE 02  

LOC liaised and obtained information from the North Sea statesô contacts provided by the German 

Federal Maritime and Hydrographic Agency (BSH) on the areas considered for new Offshore Wind 

Farm (OWF) developments between 2020 and 2040. The information obtained from the state 

authorities was supplemented with information from online databases and, where pertinent, 

discussions and literature that form part of the public domain. Hydrogen and oil & gas platforms to 

be installed or decommissioned by 2040 are considered where relevant.  

It is worth noting that not all such information was provided or accessible at the time of the study, as 

some such developments are either still under the subject of internal debate or deemed politically 

sensitive by the pertinent states and thus not shared on record for the purposed of this study. The 

developments captured in this report represent best endeavours and best current information.  


















































































































































































































