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Processes controlling the carbonate system in 

the Arctic



The Arctic is acidifying; with strong

local to regional variability
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Ecosystem effects



The Arctic Ocean ecosystem is coming under 

increasing pressure from multiple stressors

Adapted from Bellerby 2017. Nature Climate Change
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• The effects of acidification, in combination with other

stressors, are highly uncertain. That uncertainty is 

compounded when other environmental, social and 

economic responses and trends are also considered. There is 

a need for multi‐stressor research into how species are

likely to respond.

• Ecosystem changes should be monitored in such a way that

allows for the identification and differentiation of the

impact of each stressor on the ecosystem, as well as the

potential synergistic effects of multiple combined stressors.

Recommendations 1
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• Monitoring should also be extended to the North Atlantic, 

given the biological, commercial and subsistence importance

of fisheries in these waters and the impact of outflow of

increasingly acidified water from the Arctic basin.

• There is a need for more Arctic‐specific research into

acidification and its effects, whether regarding impacts on

species, habitats or economic consequences. Currently, the

lack of such research means many findings are extrapolated

from research undertaken in other geographic regions.

Recommendations 2
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• Indigenous and traditional knowledge has been included to 

a very limited extent, and future work would benefit from 

actively involving local communities in monitoring and 

research projects.

• There is a need for research into longer‐term responses of

Arctic species and ecosystems to ongoing environmental

change. Laboratory research into physiological responses

and genetic adaptation will be key to improving predictions

of these responses over time.

Recommendations 3
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• Enhancing research and monitoring of Arctic Ocean 

acidification must continue to be a high priority within the

Arctic Council to promote cooperation between Arctic 

countries.

• There is need for a unified monitoring program to 

harmonize and support adaptation actions in the Arctic and 

also to provide Arctic communities with the tools and 

training to conduct local, unified research and monitoring.

Recommendations 4



A new international working group on ocean

services in marginal seas

Co‐Chairs: Prof. Richard Bellerby (SKLEC‐NIVA, Shanghai/Bergen)

Prof. Su Mei Liu (Ocean University of China, Qingdao)

 Identify key system services, stakeholders, regulatory institutions and 

process

 Identify recent historical and present variability in marginal seas

services

 Couple environmental and ecological change to services

 Develop scenarios of future marginal seas services

 Optimise boundary conditions towards informed co-adaption to coastal

change


