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

lead author Antonia Sandman. 

 

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. 

 
  



EN CLIME 6-2020, 4-8 
 

 

Page 2 of 5 
 

Benthic habitats 
Antonia Nyström Sandman, Markku Viitasalo, Jesper Philip Aagaard Christensen, Mats Blomqvist, Christina Halling, Ari 
Laine, Georg Martin. 

1. Description (including links to other parameters, 90 words) 

Benthic habitats in the Baltic Sea are characterized by a mixture of species of marine and limnic origin.1 In the deep 

benthic areas communities are dominated by only a few invertebrate species, whereas in the shallow photic areas various 

macroalgae and vascular plants provide food and shelter for a large number of invertebrates and fish at both hard and 

soft bottoms. Climate change will most likely affect the composition, abundance, biomass and spatial distribution of 

benthic species and habitats, with potential loss of biodiversity and ecosystem functions as a result2.  

 
Links to other parameters: 

Temperature (sea) 

Precipitation and extreme events 

Salinity and saltwater inflows 

Oxygen concentration and hypoxia 

Sea level and sea level extremes, e.g. storm surges  

Riverine nutrient loads and atmospheric deposition 

Ecosystem function 

Pelagic habitats 

Non-indigenous species 

Ecotoxicology 

2. Where is the change seen first? Is it already happening? (92 words)  

Benthic communities in large parts of the Baltic Sea have drastically changed during the past decades, with amphipods 

decreasing3 and the non-indigenous polychaete Marenzelleria becoming dominant. The change has been explained by 

climate related factors such as changes in precipitation, temperature and fluctuations in salinity and oxygen4,5. The 

decreasing amount of sea ice has consequences for stratification, nutrient dynamics, and hence benthic communities. 

Despite decreasing nutrient loads, pelagic primary production and sedimentation remains high and hypoxic areas 

continue to prevail in the central Baltic Sea6, causing loss of important ecosystem functions7–10. (high confidence) 

3. What is expected to happen? (105 words) 

Many Baltic species exist at the edge of their distribution, thus small fluctuations in temperature and salinity can have 

large impact 11–19. However, due to the complexity of stressors and their interactions, direction of change is difficult to 

predict20,21. Increasing temperature affects species composition, turnover rates and physiology11,20,22–24. In coastal 

ecosystems, increased precipitation and runoff might lead to salinity fluctuations25, affecting species reproduction and 

survival26. Sea-level rise27 will change prerequisites for important environments such as shallow coastal habitats. In oxic 

areas, macrozoobenthos productivity may decrease due to decreasing oxygen conditions28,29. In Gulf of Bothnia pelagic 

primary production may decrease, affecting the benthic system20,25. (medium confidence?) 

4. Other drivers (100 words)  
According to recent studies, trophic dynamics, and success of nutrient loading reductions, have larger effect on benthic 

ecosystem than climate change28,30. Eutrophication has a major impact on the benthic ecosystem, mainly through 

enhanced primary production leading to increased water turbidity and decreasing bottom-water oxygen31. Nutrient input 

is likely to increase with climate effects32, and changes can be anticipated in all trophic levels due to increased nutrient 

loads combined with impacts of increasing temperature. Introductions of non-indigenous species can cause changes in 

marine biodiversity33 and ecosystem functions34–36 Trophic cascades37,38 might cause changes in species composition and 

functionality of benthic habitats39. (level of confidence: high) 

5. Knowledge gaps (93 words) 
Changes in benthic habitats due to climate change are likely to happen, but the pace and direction is largely unknown. 

The capability of organisms to adapt to different climate changes is also largely unknown. Salinity decline has been 

hypothesized to be the major driver of geographic species shifts, but according to recent modelling the magnitude and 

direction are uncertain. Given the huge effect salinity decline can have on major habitat forming species, this is an 

important knowledge gap for climate change effects on benthic habitats in large parts of the Baltic Sea. 
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6. Policy relevance (94 words)  
The Marine Strategy Framework Directive requires assessing the status of benthic habitats40,41. According to the Habitats 

directive, the extent of adverse anthropogenic effects, in terms of ecosystem structure and function, cannot exceed a 

certain proportion of the habitats42, and the member states shall seek to obtain an ecologically coherent and 

representative network of Natura 2000 areas. If climate change is causing the decrease of important species, the 

conservation targets need to be updated to reflect this. The complex interplay between climate and eutrophication also 

influences provision of several ecosystem services that have monetary value.  
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