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EN CLIME Climate Change Fact Sheet 2021 
 

Introduction – The sea of change 
Climate change impacts are evident in the Baltic Sea: water temperature is rising, the ice extent has 

decreased, and annual mean precipitation has increased over the northern part of the region. All this 

affects the nature of the sea, its ecosystems as well as the human activities depending on it and 

ecosystem services provided. For example, many wintering birds have shifted their wintering range 

northwards, the numbers of warm water fish species, such as sticklebacks, are increasing, the risk of 

infection of human-pathogenic Vibrio spp. has increased through surface water warming, and trawl 

fishing now begins earlier in the year and has increased opportunities to operate in the northern Baltic 

Sea.  

The Baltic Sea is facing a complex system of effects and feedbacks between climatic and non-climatic 

factors. Multiple environmental pressures affect the ecosystem, and climate change adds further 

cumulative pressures to the existing anthropogenic ones. These various climate change effects are not 

straightforward to understand and are difficult to distinguish from certain human pressures. Climate 

and other human-induced pressures vary significantly between different regions in the Baltic Sea, 

making it impossible to find simple management solutions that work everywhere. In order to mitigate 

these negative effects, policymakers need to be aware of these differences and utilise an adaptive 

management approach based on the best available science.  

This Fact Sheet provides latest scientific knowledge on how climate change is affecting the Baltic Sea 

in concise format. It is the first of a series of successive Baltic Sea climate change fact sheets aiming to 

track advances in the understanding of how climate change impacts the state of marine systems, 

drawing on the best available science for the region. 

How climate change already has and is expected to impact the Baltic Sea is described by 34 parameters 

that have been identified by EN CLIME as being of relevance for science and management. These 

parameters constitute of physiochemical parameters that are directly affected by climate change, 

referred to as direct parameters (page number reference), as well as of ecosystem and human use 

parameters that are indirectly affected, referred to as indirect parameters (pages xx). The full list of 

parameters is shown in Table 1. 

The first part of this report provides summary information of climate change impacts on each 
parameter (pages xx), as well as an impact map showing the projected regional changes for a selected 
suite of parameters under a moderate emission scenario (RCP4.5) across the Baltic Sea. The second 
part of the report (pages xx) gives a more detailed, yet concise, overview of climate change impacts 
on each parameter - described as key messages.  

Baltic Sea Expert Network on Climate Change - EN CLIME 
In 2018 the Baltic Sea Environment Protection Commission (HELCOM) and Baltic Earth formed a joint 

Expert Network on climate change in the Baltic Sea region (EN CLIME). The Expert Network involves 

more than 110 scientists from around the Baltic Sea. The purpose of the network is to function as a 

coordinating framework and a platform to harness the expertise of leading scientists on both direct 

and indirect effects of climate change on the Baltic Sea environment and ecosystems, and to make 

this expertise available to, and open up for closer dialogue with, policy makers. 
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Impact map 
The impact map (on page xx) depicts projected regional changes for eight selected parameters under 

a moderate climate scenario (RCP4.5) across the Baltic Sea. While there is also important information 

on the other parameters, there was a need to reduce the total 34 parameters to the presented eight 

parameters for clarity of the map. The selection was made according to five criteria. Each four 

parameters from the direct and indirect parameters best meeting the criteria were identified to have 

both parameter groups evenly represented on the map. Ideally, the presented parameters should 

have 1) direct societal relevance/experience and/or relevance for other parameters, 2) a hotspot sub-

region in the Baltic with medium to high confidence of patterns of the regional changes, 3) significant 

changes under the RCP4.5 scenario, 4) medium to high confidence of the changes relative to the noise 

and model uncertainty, and be 5) characterizing for the Baltic Sea. 

Confidence assessment 

The level of confidence of statements is shown with confidence assessments using the scale low-

medium-high. The authors were asked to consider both the level of consensus and the amount of 

evidence when defining an overall confidence of a statement and to select the overall confidence by 

using the precautionary principle (e.g. in case the level of consensus is low and the amount of evidence 

medium, the overall confidence is low). For example, the confidence assessment for “What is expected 

to happen?” to the mean sea level, is depicted in the following graph: 

 

Parameters covered  
The 34 parameters have been categorized into six different categories: Energy Cycle, Water Cycle, 

Carbon and Nutrient Cycles, Sea level and Wind, Biota and Ecosystems, Human activities, and Services. 

  
Table 1. Full list of EN CLIME parameters. The asterix(*) indicates those parameters that include 

information on extreme events. 

Direct parameters 
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Name of parameter Categorization 

Air temperature* Energy Cycle 

Sea temperature* Energy Cycle 

Large Scale Atmospheric Circulation Energy Cycle 

Sea ice*  Energy Cycle 

Solar radiation and cloudiness Energy Cycle 

Salinity and saltwater inflows* Water Cycle 

Stratification and ocean circulation Water Cycle 

Precipitation* Water Cycle 

River run-off* Water Cycle 

Carbonate chemistry Carbon and Nutrient Cycles 

Riverine nutrient loads and atmospheric deposition  Carbon and Nutrient Cycles 

Sea level*  Sea level and wind  

Wind*  Sea level and wind  

Waves*  Sea level and wind  

Sediment transportation* Sea level and wind  

 

Indirect parameters 

Name of parameter Categorization 

Oxygen Carbon and Nutrient Cycles 

Microbial community and -processes Biota and Ecosystems 

Benthic habitats  Biota and Ecosystems 

Coastal and migratory fish  Biota and Ecosystems 

Pelagic and demersal fish Biota and Ecosystems 

Waterbirds Biota and Ecosystems 

Marine Mammals Biota and Ecosystems 

Non-Indigenous Species Biota and Ecosystems 

Ecosystem function Biota and Ecosystems 

Nutrient concentrations and eutrophication  Biota and Ecosystems 

Coastal protection   Human activities 

Offshore wind farms Human activities 

Marine Protected Areas (MPA's) Human activities 

Shipping Human activities 

Tourism Human activities 

Fisheries Human activities 

Aquaculture Human activities 

Blue Carbon storage capacity Services   
Coastal and marine ecosystem services Services 

 

The following parameters were considered as important to include, but due to the lack of lead authors, 

they were not included in this version of the fact sheet:  

− Pelagic habitats (incl. phytoplankton and zooplankton community structure, spring blooms, 

functional traits etc.) 

− Harmful algal blooms (HABs) 

− Pollution and hazardous substances 
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− Ecotoxicology 

− Human health 

Patogens 

Connections between parameters 
Links between the different parameters have been shown in Figure 1, depicting complex 

interconnections between the different abiotic, ecosystem and human dimension parameters. The 

colour of an arrow comes from the parameter it originates from.  

 

Peer review of key messages 
The key messages have been peer reviewed and improved in a two-step process. The first review 

round was carried out by six external scientists and the second round was carried out by the co-Chairs 

and HELCOM Secretariat.  

 

Climate change, IPCC scenarios 

According to the Intergovernmental Panel on Climate Change (IPCC), climate change means a change 

in average conditions in the state of the climate over a long period of time, typically decades or 

longer. Climate change can be caused by natural processes or external activities, such as changes in 

solar cycles, volcanic eruptions and changes in atmosphere and land use caused by humans.  

As reported by IPCC, there is strong evidence for human influence on the climate system mainly via 

anthropogenic emissions of greenhouse gases that currently are the highest in history. The current 

climate changes have had widespread impacts on human and natural systems. 

According to the IPCC Special report of 20181, human activities are estimated to have caused 

approximately 1.0°C of global warming (i.e. “the estimated increase in global mean surface 

temperature (GMST) averaged over a 30-year period, or the 30-year period centred on a particular 

year or decade, expressed relative to pre-industrial levels unless otherwise specified”) above pre-

industrial levels and global warming is likely to reach 1.5°C between 2030 and 2052 if it continues to 

increase at the present rate. 

IPCC uses different Representative Concentration Pathways (RCPs) to describe different climate 

futures depending on the greenhouse gas (GHG) emissions in the coming years. The RCPs indicate a 

possible range of radiative forcing (difference between solar energy absorbed by the Earth and 

radiated back to space) in the year 2100. The original RCPs include a “mitigation” scenario which 

aims to keep global warming below 2°C above pre-industrial temperatures (RCP2.6) and a high-

emissions “worst case” scenario (RCP8.5) being the likely climate future if coordinated efforts to cut 

greenhouse gas emissions are not taken. One intermediate scenario is the RCP4.5 which is used in 

the impact map of this Fact Sheet and likely results in global mean temperature rise between 2-3°C 

degrees by 2100.  

 
1 IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of 
global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in 
the context of strengthening the global response to the threat of climate change, sustainable development, 
and efforts to eradicate poverty [Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, 
A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. 
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)]. In Press 
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When IPCC assessments have been referred to in this Climate Change Fact Sheet, the information is 

based on the IPCC Assessment Report 5 (2013)2 and earlier publications, as the most recent 

Assessment Report 6 had not yet been published by the time this report was produced. Information 

about regional climate change is based upon the Baltic Earth Assessment Reports (BACC Author 

Team, 20083; BACC II Author Team, 20154; see www.baltic.earth). 

 
2 IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovern-mental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. 
Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA, 1535 pp. 
3 BACC Author Team, 2008: Assessment of Climate Change for the Baltic Sea Basin. Springer Verlag, 474 p. 
4 BACC II Author Team, 2015: Second Assessment of Climate Change for the Baltic Sea Basin. Springer Regional 
Climate Studies Open Access, 501 p 

http://www.baltic.earth/

