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https://esd.copernicus.org/articles/special_issue1088.html

Special issue with 10 articles, 109 co-authors from 14 
countries, knowledge from 2822 different scientific articles 
and institutional reports have been assessed
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• Knowledge gain since
2013 based upon peer-
reviewed papers

• 33 parameters
(atmosphere, cryosphere, 
land, terrestrial biosphere, 
ocean and sediment, 
marine biosphere), no
anthroposphere (!!!)

• Past, present and future
climate changes

• 47 scientists, 137 pp inc
35 figures, 15 tables, 800-
900 references

• https://esd.copernicus.org
/preprints/esd-2021-67/
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https://helcom.fi/wp-content/uploads/2021/09/Baltic-Sea-Climate-Change-Fact-Sheet-2021.pdf
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EN CLIME
• Climate Change Fact Sheet: some background information, 

map showing regional future climate changes for selected 
parameters under RCP4.5

• 34 variables (direct and indirect)
• For each parameter: description, past and future changes, 

knowledge gaps, policy relevance, references (BEARs)
• More than 100 scientists, coordinated by HELCOM secretariat
• Publication 3rd September 2021 

https://helcom.fi/media/publications/Baltic-Sea-Climate-
Change-Fact-Sheet-2021.pdf

• German translation is now available at baltic.earth !!!!!!!!!

https://helcom.fi/media/publications/Baltic-Sea-Climate-Change-Fact-Sheet-2021.pdf
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3 confidence levels
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Present climate change
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Annual mean sea surface temperature 
anomalies relative to 2002-2018

(Source: Meier et al., 2022)
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Annual maximum sea ice extent

(Source: Meier et al., 2022)
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(Source: Lindström, 2019)

River discharge from four Swedish catchment basins
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Sea surface salinity

(Source : Madline Kniebusch et al., 2019)



Baltic Stakeholder Conference 2022

Climate Change in the Baltic Sea, 26-27 September 2022

Sea level rise

Annual mean sea level changes in centimeters for 14 Swedish 
mareographs since 1886. The data are corrected for land uplift. 
The grey line shows a smoothed curve. (Source: Swedish 
Meteorological and Hydrological Institute)

Land uplift (mm/yr)

Vestøl et al. (2019)
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Future climate change
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Seasonal mean sea surface temperature 
change between 1976-2005 and 2069-2098

(Source: Meier et al., 2021)

Winter         Spring          Summer       Autumn

„Medium“
emission
scenario

„High-end“
emission
scenaro
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Annual maximum sea ice extent

(Source: Höglund et al., 2017)

Historical period 1970-1999 and „Medium“ RCP 4.5, „High-end“ RCP 8.5 2070-2099

Model 1 Model 2
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(Source: Meier et al., 2021)

River discharge from the Baltic Sea catchment area

„Medium“ RCP 4.5, „High-end“ RCP 8.5, four global models (line types)
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Volume averaged salinity

(Source : Meier et al., 2021)
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Mean sea level in the Baltic Sea is 
projected to rise slightly less (87%) 
than mean global sea level (Meier et 
al., 2022)

(Source: IPCC, 2021)
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Sea level extremes
No robust trends in extreme values of sea level 
relative to mean sea level (Meier et al., 2022)

(Source: Kseniia Safonova, IOW)
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Dead sea bottom without higher forms of life (Photo: J. Lokrantz/Azote)
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(Source: modified after Meier et al., 2019)
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Indirect parameters (affected 
also by other drivers)

• Increase in shipping to ice-free sea areas
• Northward shift of breeding and wintering 

areas of waterbirds
• Decrease in  ringed seal population, one of the 

four marine mammal species in the Baltic Sea
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Summary

(Meier et al., 2022)
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(1) Scenarios for the Baltic Sea project a sea surface temperature

increase of 1.1°C (RCP2.6) to 3.2°C (RCP8.5) by the end of this

century, compared to 1976-2005.

(2) In the future, it is very likely that the maximum sea ice extent

will further decrease.

(3) Due to the large uncertainty in projected freshwater supply from

the catchment area, wind and global sea level rise, salinity

projections show a widespread trend, and no robust changes were

identified.

(4) Global sea level will rise and consequently the Baltic sea level as

well, counteracted by land uplift in the northern areas.

Selected results
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Thank you for your attention!
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Most figures of this talk are distributed under the terms of the Creative Commons 
Attribution 4.0 International License (http://creativecommons.org/licen ses/by/4.0/)
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