
 
Baltic Marine Environment Protection Commission 

Heads of Delegation 
Online meeting, 3-4 June 2021 

 

HOD 60-2021 

 

 

 Page 1 of 1  
 

Document title Climate Change Fact Sheet - approval of remaining parameter key messages 

Code 5-9 

Category DEC 

Agenda Item 5 - Matters arising from the HELCOM Groups 

Submission date 12.5.2021 

Submitted by Executive Secretary 

Reference  

Background 

HELCOM 42-2021 welcomed the draft HELCOM Climate Change Fact Sheet (document 5-3-Rev.1) and 

congratulated the Expert Network on Climate Change (EN CLIME) on the ambitious and well executed work. 

The meeting took note of the information that Sweden would like to submit editorial comments for the 
report. 

The meeting took note of comments by Russia regarding the parameters Shipping and Offshore windfarms 
and that Russia is prepared to work with the Secretariat and EN CLIME to find acceptable wording. 

The meeting took note of comments proposed by Germany regarding the key messages for the parameters 
on Offshore wind farms, Coastal and migratory fish and Pelagic and demersal fish, and that these comments 
will be submitted in writing to facilitate further work. The meeting further noted that Germany is of the 
opinion that as the Fact Sheet is the result of a scientific exercise, and contains no political level statements, 
the action of “adoption” of the document is superfluous and that “approval for publication” would be more 
appropriate. 

The meeting provisionally approved the publication of the Climate Change Fact Sheet under the Baltic Sea 
Environment Proceedings, noting that, based on input by Germany and Russia, further work will be done on 
the key messages for the following parameters: offshore wind farms, shipping, coastal and migratory fish, 
and pelagic and demersal fish. The meeting agreed that changes to these key messages will be shared with 
HODs for separate approval, prior to or at HOD 60-2021, after which the document will be considered 
approved and can be published. 

Since HELCOM 42-2021, the following parameters: offshore windfarms, shipping, coastal and migratory fish, 

and pelagic and demersal fish have been intersessionally worked on to incorporate comments received from 

Germany and Russia. Editorial comments by Sweden have also been taken into account throughout the 

Climate Change Fact Sheet. The parameters coastal and migratory fish, pelagic and demersal fish, and 

shipping have been approved by Germany, and information from Russia is kindly requested on whether the 

key messages of the parameters shipping, and offshore windfarms can be approved.  

This document contains the revised versions of the key messages of the following parameters: offshore 

windfarms; shipping; coastal and migratory fish, and pelagic and demersal fish. 

Action requested 

Russia is invited to inform the Meeting as to whether they can approve the revised key messages for the 
parameters Offshore wind farms and Shipping. 

The Meeting is invited to approve the remaining open key messages of the HELCOM-Baltic Earth Climate 

Change Fact Sheet for publication. 
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Climate Change Fact Sheet – approval of remaining parameter key 

messages 
 

Offshore wind farms  
Jukka Käyhkö, University of Turku, Finland  

 
1.Description  
Wind farms are the most significant offshore structures in the Baltic Sea, and account for 10% of European 
offshore wind energy with the current 2 GW of installed capacity (1). The ambitious scenario for deployed 
offshore wind power capacity by 2050 has been estimated at 32 GW (2). The environmental impact of wind 
farms should be considered case specifically with great caution. They affect many oceanographic processes 
including downstream turbulence, wave energy, local scour, inflowing currents, and surface upwelling (3). The 
submerged structures may locally alter the structural and functional biodiversity of the benthic system (4). In 
operation, turbines affect birds and bats through physical obstruction and during construction marine 
mammals through underwater noise (5,6,7,8,9). 

 
2.What is already happening?  
Level of confidence: high  

 
World’s first offshore wind farm was installed in Vindeby, Denmark, in 1991. Currently (2019), offshore wind 
farms are found in the waters of four countries: Germany (1,074 MW), Denmark (872 MW), Sweden (192 MW) 
and Finland (68 MW) (1). The Climate change (e.g. changes in ice conditions, wind fields, waves) does not have 
any major influence on the deployment of offshore structures (10). Investment in offshore renewable energy 
has been emphasized in the European Green Deal, and a dedicated EU strategy on offshore renewable energy 
was published in November 2020 proposing ways forward to support the long-term sustainable development 
of this sector (11).  

 
3. What can be expected?  
Level of confidence: medium  

 
The European Commission estimates that Europe will need 240–450 GW of offshore wind by 2050 equaling 
up to 30% of Europe’s estimated electricity demand at the time (12). The wind energy industry argues that 
reaching 450 GW would require the Baltic Sea offshore wind capacity to grow to 83 GW. The latter would 
suggest the annual rate of consenting to increase from 2.2 GW (430 km2) to 3.6 GW (720 km2) per year 
between 2030 and 2040. The increasing spatial demands, contrasting interests and risks to ecosystems call for 
environmental impact assessments and maritime spatial planning to optimize the use of the sea (13, 14). 

 
4. Other drivers  
Level of confidence: medium  

Climate change mitigation is the key driver for offshore wind farm industry. However, mainly other drivers 
than climate change modify the deployment of these offshore structures. The key parameters regarding the 
location are water depth (< 50 m), wind conditions (> 7 ms-1) and planning issues (2). Broader driving issues 
include e.g. investments, industrial and employment dimensions, regional and international cooperation, legal 
framework, supply chains and technological innovations (6), plus exclusions due to military radar issues (13).  
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5. Knowledge gaps  
There is insufficient knowledge of the impact of scale of offshore structures on marine biota. Numerical 
modelling is not able to predict the effects of large-scale construction, potential cumulative effects of multiple 
farms, or far-field effects at the coast. Further expansion of offshore wind energy should only take place 
gradually with following adequate environmental assessments. In addition, the effects of the expansion of 
offshore wind energy on biodiversity must be further studied through comprehensive, continuous, and close-
meshed research and monitoring.  
Observational studies are also necessary to validate the models, and extensive site-specific data collection is 
necessary to compare any changes to the natural ocean state (3).  

 
6. Policy relevance  
Offshore wind is one of the cornerstones of EU’s energy and climate targets. The European Green Deal 
Communication recognizes the offshore wind potential in contributing to a modern, resource efficient and 
competitive economy. The Commission has published an EU strategy on offshore renewable energy, inviting 
stakeholders to discuss and take forward the proposed policy actions (11). However, the EU and national 
governments have also committed to protecting ecosystems, which may be at risk due to increasing offshore 
structures. Hence, a broad political discussion is called for to balance the need for renewable energy with its 
environmental impacts. 
 
Links to main policies:  
 UN Sustainable Development Goals 13 and 14  
 EU Maritime Spatial Planning Directive (MSP)  
 EU Strategy for the Baltic Sea Region (EUSBSR)  
 HELCOM Baltic Sea Action Plan  
 Renewable Energy Directive (2018/2001/EU)  
 EU Strategy to harness the potential of offshore renewable energy for a climate neutral future (COM(2020) 
741)  
 EU Biodiversity strategy  
 
References  
1) WindEurope (2020). Offshore Wind in Europe – Key trends and statistics 2019. windeurope.org. 38 p.  
2) EC (2019). Study on Baltic offshore wind energy cooperation under BEMIP. Final Report. ENER/C1/2018-
456. June 2019. European Commission Directorate C. Renewables, Research and Innovation, Energy Efficiency. 
Doi: 10.2833/864823.  
3) Clark S, Schroeder F, Baschek B (2014). The influence of large offshore wind farms on the North Sea and 
Baltic Sea – a comprehensive literature review. HZG Report 2014-6. Helmholtz-Zentrum Geesthacht, Zentrum 
für Material- und Küstenforschung GmbH. Geesthacht. 35 p.  
4) Gutow L, Teschke K, Schmidt A, Dannheim J, Krone R, Gusky M (2014). Rapid increase of benthic structural 
and functional diversity at the alpha ventus offshore test site. In: BSH & BMU (eds.) Ecological Research at the 
Offshore Windfarm alpha ventus – Challenges, Results and Perspectives, 67-81. Federal Maritime and 
Hydrographic Agency (BSH), Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 
(BMU). Springer Spektrum. 201 pp.  
5) Dierschke V, Garthe S, Mendel B (2006). Possible Conflicts between Offshore Wind Farms and Seabirds in 
the German Sectors of North Sea and Baltic Sea. In: Köller J, Köppel J, Peters W (Eds.) Offshore wind energy. 
Research on environmental impacts, 121-143. Springer.  
6) Bergström L, Kautsky L, Malm T, Rosenberg, Wahlberg M, Åstrand Capetillo N, Wilhelmsson D (2014). Effects 
of offshore wind farms on marine wildlife—a generalized impact assessment. Environmental Research Letters 
9. doi:10.1088/1748-9326/9/3/034012  
7) Gannet: Verena Peschko, Bettina Mendel, Moritz Mercker, Jochen Dierschke, Stefan Garthe (2020)  
Northern gannets (Morus bassanus) are strongly affected by operating offshore wind farms during the 
breeding season. Journal of Environmental Management https://doi.org/10.1016/j.jenvman.2020.111509  

Commented [A1]: RU: Insufficient knowledge and the 
inability to model the situation with offshore wind turbines 
are not grounds for not talking about their negative impact 
on the marine environment.   

Commented [A2R1]: Secretariat: the possible negative 
impacts on biodiversity are now acknowledged throughout 
the text (under description, knowledge gaps and policy 
relevance). 
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8) Guillemot: Verena Peschko, Moritz Mercker, Stefan Garthe (2020) Telemetry reveals strong effects of 
offshore wind farms on behaviour and habitat use of common guillemots (Uria aalge) during the breeding 
season. Marine Biology https://doi.org/10.1007/s00227-020-03735-5 
9) Kittiwake and Guillemot: Verena Peschko, Bettina Mendel, Sabine Müller, Nele Markones, Moritz Mercker, 
Stefan Garthe (2020) Effects of offshore windfarms on seabird abundance: Strong effects in spring and in the 
breeding season. Marine Environmental Research https://doi.org/10.1016/j.marenvres.2020.105157 
10) Rusu, E (2020). An evaluation of the wind energy dynamics in the Baltic Sea, past and future projections. 
Renewable Energy 160, 350–362. https://doi.org/10.1016/j.renene.2020.06.152  
11) EC (2020b) An EU Strategy to harness the potential of offshore renewable energy for a climate neutral 
future. COM(2020) 741. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52020DC0741&from=EN  
12) EC (2020c). Guidance document on wind energy developments and EU nature legislation. C(2020) 7730. 
https://ec.europa.eu/environment/nature/natura2000/management/docs/wind_farms_en.pdf  
13) WindEurope (2019). Our energy, our future – How offshore wind will help Europe go carbon-neutral. 
windeurope.org. 75 p. 
14) Göke C, Dahl K, Mohn C (2018). Maritime Spatial Planning supported by systematic site selection: Applying 
Marxan for offshore wind power in the western Baltic Sea. PLoS ONE 13(3):e0194362. 
https://doi.org/10.1371/journal.pone.0194362 
 
 
 
  

https://doi.org/10.1007/s00227-020-03735-5
https://doi.org/10.1016/j.marenvres.2020.105157
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Shipping 
Anna Rutgersson, Uppsala University, Sweden 

Stuart Ross, European Community Shipowners’ Associations 

Jonas Pålsson, Swedish Agency for Marine and Water Management, Sweden 

1. Description   
The Baltic Sea has been an important route for maritime trade since prehistory and is now one of the busiest 

maritime areas in the world. In 2017, there were 40 391 passages into the Baltic Sea (1). In 2018, approximately 

8 300 vessels operated within the area (2). Shipping is a carbon-efficient transport medium, but still has 

adverse effects on air quality, eutrophication, and other aspects of the marine environment (3). 

2. What is already happening? 
Level of confidence: medium 

In recent decades, the number and size of ships in the Baltic have increased. Climate has changed, with a 

shorter ice season and earlier ice break-up (4, 5), facilitating shipping in usually ice-covered areas. Changes in 

wind field have so far been small and depend on the time period and area studied (6). Extreme waves have 

not changed significantly in strength or intensity (6). Changes in wind and waves could potentially influence 

safety and fuel consumption. 

3. What can be expected?  
Modelling predicts an annual shipping increase of 2.5% for cargo and 3.9% for passenger traffic in Europe (7). 

Less ice will require less ice-breaking, but the ice will be more mobile. The wave climate in the northern and 

eastern Baltic Sea is estimated to become more severe and icing by freezing sea-spray is expected to become 

more frequent (Level of confidence: low) (6). Ports and shipping lanes may need to move location or increase 

or decrease dredging due to sea level rise and increased sedimentation from coastal erosion and river runoff. 

4. Other drivers 
Market changes and new regulations will likely modify future shipping more than direct climate effects. In 

particular regulations to reduce emissions of CO2, NOX, SO2, and particles will influence ship design and change 

fuel types. The changing climate may influence the transportation pattern of traded goods, as some 

commodities may start to be produced in new locations around the world. Hence, trade flows will shift. 

5. Knowledge gaps  
There is a knowledge gap in how new regulations driven by climate change mitigation efforts will affect the 

fleet’s composition, fuel selection, and additional technological development. Thus, the response of future 

Baltic shipping to changes in climate cannot be fully quantified. 

6. Policy relevance 
Shipping is a CO2 effective way to move goods, but still has a substantial carbon footprint. Member States to 

the International Maritime Organization have committed to reduce the total annual GHG emissions from 

international shipping by 50% by 2050 (from 2008), and phase them out entirely by 2100 (8). Increased 

shipping in previously iced areas may increase environmental pressures, but new regulations on noise and 

emissions may exclude vessels from sensitive marine areas. Establishment of offshore windfarms should be 

taken into account in marine spatial planning. The environmental impacts of shipping need to be better 

compared and prioritized with industry on land, including land transportation. 

Links to main policies: 

• HELCOM Baltic Sea Action Plan 

• UN Sustainable Development Goal 14 

• EU Green Deal 

Commented [A3]: RU: It turns out that the areas possible 
for the movement of ships will be reduced due to offshore 
wind farms - is this good? 
 
Last sentence rewrite “land industry including land 
transportation”. 
 
 

Commented [A4R3]: Secretariat: the sentence on 
windfarms reducing space for shipping has been replaced 
with a new suggestion suggested/approved by the authors 
and the suggested rewrite has been included. 
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• EU Marine Strategy Framework Directive (MSFD) 

• EU Maritime Spatial Planning Directive (MSP) 

• EU Strategy for the Baltic Sea Region (EUSBSR) 

• EU Biodiversity Strategy 
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Pelagic and demersal fish 
Örjan Östman, Jens Olsson, Noora Mustamäki, Rahmat Naddafi, Swedish University of Agricultural Sciences 

(SLU), Sweden 

Meri Kallasvuo, Sanna Kuningas, Antti Lappalainen, Natural Resources Institute Finland (Luke), Finland 
 
Lauri Saks, University of Tartu, Estonia 

1.Description   

Fish of marine origin, such as cod, herring, sprat, and flatfishes (flounder, plaice, turbot, and dab), dominate 

pelagic and demersal habitats of the Baltic Sea (1). The species occur in large, often internationally managed, 

stocks.  

Currently, sticklebacks make a significant part of the pelagic fish biomass.  

Temperature impacts the recruitment (successful reproduction and survival of the offspring), body growth and 

mortality of pelagic and demersal fish, resulting in changes in spatial and seasonal distributions.  

2.What is already happening? 

(Level of confidence: high) Increasing temperatures and hypoxic conditions have impaired reproduction, 

reduced feeding areas as well as quality of food, resulting in decreasing distributions of flatfish, herring and 

cod, and reduced growth and body condition of cod (2-10).  

(Level of confidence: medium) Increasing temperature favors stickleback (11,12).  

(high confidence) Periods with low salinity are connected to lower recruitment of several flatfishes, herring, 

and cod (13-18), and lower abundance and lipid content of zooplankton prey for herring and sprat (19-22), 

resulting in lower body growth, condition, and abundance (19-23).  

(Level of confidence: low) Recruitment of sprat is higher in warmer waters after winters with low ice cover but 

opposite for herring (24,25).  

3.What can be expected? 

Increasing water temperature causes  

(Level of confidence: high) earlier spawning, shorter development, and increased recruitment of sprat (24, 26-

27), and  

(Level of confidence: medium) increasing larval growth of herring sprat, and flatfish, and body growth of adult 

sticklebacks (26,28-30). Herring and cod recruits may miss optimal temperature windows resulting in lowered 

recruitment (25,26,28,31-32).  

(Level of confidence: medium) Increasing temperature, especially if the halocline shifts upwards and nutrient 

loads are not reduced, is expected to result in less oxygen in water and sea bottom. This will lead to reduced 

reproduction and feeding areas, increased food competition, and dependency on shallow areas for cod and 

flatfishes (5, 33).  

(Level of confidence: high) If salinity decreases, this may also reduce recruitment, abundance and distribution 

of flatfish, sprat and cod (2,15, ,28,39-41). 

4.Other drivers 
Impacts of multiple drivers on offshore fish communities are perceivable (44,45).  High nutrient discharges 

have resulted in enhanced hypoxic conditions affecting many fish species negatively (5-10), but also benefitting 

others (42,43) (Level of confidence: high). Nutrient loads have decreased since the 1980s, but the response in 

nutrient concentrations is slow and also affected by run-off and climate related variables such as temperature 

and stratification (Level of confidence: high) (32).  
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Fishing strongly affects cod, herring, and sprat. Harmful substances, marine litter, and pharmaceutical residues 

might have negative impacts on individuals while effects on populations appear to be small, yet uncertain. 

Food-web interactions (competition/predation/food quality) among populations are evident (Level of 

confidence: medium). Vitamin deficiency (e.g. thiamine) is an uncertainty factor that may impact fish species.  

5. Knowledge gaps 
Indirect and interactive effects of climate parameters and other pressures on fish need to be better studied 

(46-49). To explain causal relationships, modelling of monitoring data in combination with experiments is 

required. Furthermore, impacts of changes related to climate, like ice-cover, brownification and acidification, 

are poorly studied in the Baltic Sea. 

The importance of average changes relative to extreme weather events (e.g. heatwaves vs. average 

temperature) are poorly studied. There is a need to analyze monitoring data before, during, and after extreme 

events, supplemented with experiments and long-term data to understand the recovery and resilience of fish 

species and communities after extreme weather events. 

6. Policy relevance 
Demersal and pelagic fish are key elements for Baltic Sea offshore food-web structure and function, and 

offshore fisheries. Management of demersal and pelagic fish takes historic changes in stock productivity into 

account but does not consider predicted climate change effects, e.g. quotas, fishing closures and protected 

areas, and needs to be adaptive to react to long-term effects of climate change. Targeted short-term actions, 

e.g. temporary or spatial closures, could help affected fish populations to recover from extreme weather 

events. In the future, management plans targets, and measures need to consider long-term impact of climate 

change on fish populations and communities. 

Links to main policies: 

• HELCOM Baltic Sea Action Plan 

• UN Sustainable Development Goal 14 

• UN Convention on Biological Diversity 

• EU Green Deal 

• EU Marine Strategy Framework Directive (MSFD) 

• EU Habitats Directive 

• EU Birds Directive 

• EU Common Fisheries Policy (CFP) 

• EU Strategy for the Baltic Sea Region (EUSBSR) 

• EU Biodiversity strategy 
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Coastal and migratory fish 
Örjan Östman, Jens Olsson, Noora Mustamäki, Rahmat Naddafi, Swedish University of Agricultural Sciences 

(SLU), Sweden 

Meri Kallasvuo, Sanna Kuningas, Antti Lappalainen, Natural Resources Institute Finland (Luke), Finland 
 
Lauri Saks, University of Tartu, Estonia 

1. Description   

Fish of freshwater origin dominate most Baltic coastal areas, some preferring warm (perch, cyprinids) and 

others cold waters (salmonids, burbot) (1). These species often migrate back to their natal spawning ground 

for spawning, resulting in many local populations that adapt to local conditions. Small scale environmental 

variations, local fishing pressure, habitat availability and food web interactions influence their reproduction, 

recruitment, growth, and mortality.  

 

2.What is already happening? 

Higher water temperature has improved the reproduction of many spring and summer spawners (2-9). (Level 

of confidence: high).  

In contrast, the reproduction of autumn-spawners, e.g. vendace and whitefish, is disfavored by warm winters 

and their distribution decreases with less ice cover and higher winter temperatures (10-13). (Level of 

confidence: medium). 

Species preferring warm waters have become more common relative to winter-spawning species (14). (Level 

of confidence: medium). 

Migratory anadromous species, like salmon, return earlier to rivers after warm winter/spring. However, high 

water temperature in autumn and winter seems to lower the survival of salmon migrating back to the sea (15-

19). (Level of confidence: medium). 

3.What can be expected? 
Warmer temperatures are expected to cause: 

(Level of confidence: high), earlier spawning, faster egg, and larval development, increased larval survival of 

spring spawning freshwater coastal fish species (6-9,20-22)  

(Level of confidence: medium) and earlier migration from nursery habitats (6) (Level of confidence: low). This 

may influence food-web interactions with negative effects on piscivorous species (26)  

(Level of confidence: medium). Reproduction of autumn-spawning migratory fish is expected to decrease with 

increasing temperatures, and spawning areas reduced if ice-cover decreases further (11-13)  

(Level of confidence: high). The effect of water temperature on body growth differs among species and size-

classes: growth is generally expected to increase for small but not for large fish (3,10,16,17,21,22)  

(Level of confidence: low). Possible brownification of coastal waters may decrease body growth (23)  
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4. Other drivers 
Anthropogenic pressures, such as eutrophication, fishing, and habitat exploitation, affect fish in coastal areas 

(Level of confidence: high).  

Pharmaceutical residues and plastics might negatively affect fish locally (Level of confidence: low).  

Increased cormorant and seal populations consume substantial amounts of coastal fish (24), but the impact 

on fish populations is disputed (25) (Level of confidence: low). 

Migratory anadromous fish are affected by a similar set of pressures as coastal fish, and in rivers also by altered 

hydrological regimes, migration barriers caused by dams, and increased sedimentation due to land-use 

changes in the drainage area (19) (Level of confidence: high). 

5. Knowledge gaps 
Indirect and interactive effects of different natural and anthropogenic pressures in combination are poorly 

studied. To identify causal relationships, modelling based on monitoring data in combination with 

experimental studies is needed.  

The effects of some expected climate induced changes, e.g. shrinking ice-cover and browner waters, on coastal 

and migratory fish stocks are poorly studied. 

The importance of extreme weather events under climate change for fish population development and status 

is furthermore under-studied. Follow-up studies after extreme weather events (like heatwaves, ice-free 

winters) are of key importance for understanding the recovery and resilience of fish populations and 

communities. 

6. Policy relevance 
Coastal and migratory fish are key elements for Baltic Sea coastal food web structure and function, and 
fundamental for small scale coastal commercial and recreational fisheries. Current measures to protect and 
restore coastal and migratory fish populations hardly ever target and consider climate change effects. 
Targeted short-term actions, e.g. temporary or spatial closures, could help affected fish populations to recover 
from extreme weather events. Future management should include climate change effects in status 
assessments and management plans, targets, and measures to acknowledge and mitigate climate related 
effects.  
 

Links to main policies: 

• HELCOM Baltic Sea Action Plan 

• UN Sustainable Development Goal 14 

• UN Convention on Biological Diversity 

• EU Green Deal 

• EU Marine Strategy Framework Directive (MSFD) 

• EU Water Framework Directive (WFD) 

• EU Habitats Directive 

• EU Common Fisheries Policy (CFP) 

• EU Strategy for the Baltic Sea Region (EUSBSR) 

• EU Biodiversity strategy 
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