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Background 
This document contains key messages for the secondary parameter ‘Ecosystem function’, as provided by the 

lead author Örjan Östman. 

 

Action requested 
The Meeting is invited to review the final key messages, provide possible comments for finalization of the 

key messages and endorse them to be sent for peer review. 
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Ecosystem function(ing) 
1. Swedish University of Agricultural Sciences, Skolgatan 6, SE-74242 Öregrund: Örjan Östman, Rahmat Nadaffi, 

Jens Olsson, with input by Agnes ML Karlsson and Magnus Huss 

1. Description   

Baltic Sea ecosystems provide an array of ecosystem functions related to nutrient- and carbon circulation, biomass 

production and regulation. Climate factors structure Baltic Sea food webs both through top-down (predation) and 

bottom-up (biomass production) processes1-7 that are fundamental for ecosystem functioning. 

Climate changes will impact a wide array of ecological processes related to food-web interactions, nutrient recycling and 

ecosystem properties, but among the most important climate factors likely to impact ecosystem functions are: Water 

temperature, Large Scale Atmospheric Circulation, Salinity and saltwater inflow, Solar radiation and cloudiness, Riverine 

nutrient loads and atmospheric deposition (incl. dissolved organic matter and nutrients). 

2. Where is the change seen first? Is it already happening? 

Increasing average and extreme temperatures and more solar radiation early in the growing season have resulted in 

longer periods of algae production and more frequent algal blooms, leading to increased decomposition of biomass that 

depletes oxygen levels of bottom sediments (high confidence)1-4,12-13. Changes in hydroclimatic conditions in combination 

with human pressures (fishing, eutrophication) have resulted in a shift from larger to smaller zooplankton (high 

confidence)12-13, and stronger bottom-up control and reduced top-down control of both pelagic and coastal Baltic Sea 

food webs (medium confidence)5-10.  

3. What is expected to happen? 
Increased water temperature will likely increase pelagic and benthic production (high confidence)1,2,11-14. Responses at 

higher trophic levels are uncertain and differ among functional groups in food-webs (low confidence)12,15,18,21-22.  

If salinity decreases this will likely affect zooplankton community structure and functions of the pelagic food web (medium 

confidence)13,17 and result in a decrease in species and functional richness of fish communities (medium confidence)16,18.   

If dissolved organic matter increases, this may increase benthic production and the “bacterial-loop” of bacteria degrading 

terrestrial carbon and reduce pelagic production. However, reduced light conditions may reduce total productivity of 

benthic and pelagic food-webs (medium confidence)19,20. 

4. Other drivers 
Fishing is a strong driver for some fish species and results in a predator release of lower trophic levels (high confidence)5-

10. The amount of nutrients is a main driver of biomass production, but negative for oxygen concentration and water 

clarity (high confidence)11-13. Apex predators, s seals and cormorants, have increased in the Baltic Sea, but the ecosystem 

effects are poorly known and uncertain6. Toxins, plastics and pharmaceutical residues as well as vitamin deficiency in the 

food-web (e.g. thiamine) have negative impacts on individuals of different functional groups, but the ecosystem effects 

at the Baltic Sea scale are uncertain.  

5. Knowledge gaps 

Several parameters are intercorrelated and there are potentially indirect and interactive effects of for example hypoxia, 

salinity and temperature on ecosystem functioning6,11-13,21-22. The magnitude and interactive effects of climate change 

relative to other pressures/drivers are hence important to estimate6.  

There are knowledge gaps on how long-term changes in Baltic Sea food web structure, resilience and functioning depend 

on extreme climate events, like heat-waves, related to average changes in climate. It is therefore important to analyze 

monitoring data before, during, and after extreme events, such as for example the heat wave in 2018 and the low ice 

cover in during 2019-2020.  

6. Policy relevance 
Climate change effects on functioning and resilience need to be incorporated in adaptive management plans. In a future 

climate, impacts of eutrophication and fishing can become even more pronounced, increasing the risk for algal blooms, 

hypoxic conditions and regime shifts to unfavorable ecosystem states2-3,13-14. It is important to consider other human 

stressors to mitigate effects of climate change. 
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There are actions taken in the BSAP to reduce human pressure on Baltic Sea food webs. Climate changes needs to be 

incorporated in management plans, international agreements and legislative acts to maintain the resilience to climate 

change by reducing the anthropogenic impact6.  
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