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Socio-economic impacts of ocean acidification and warming on Barents Sea Cod
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Climate change, specifically ocean warming (OW) and ocean acidification (OA), poses a
considerable threat to the Arctic. This ecosystem is likely to be negatively affected due to
changes in sea ices cover, the higher solubility of carbon dioxide in cold waters and indirectly
through particularly short food chains. Socio-ecological links are at the same time particularly
important, with many people relying on marine ecosystem services for their livelihoods
through e.qg. fishing, tourism, or aquaculture. The Atlantic cod (Gadus morhua) is one of the
most important species ecologically and economically in this area. Over the last years
evidence has been accumulating that other fish species or indeed other cod stocks are affected
by climate change in a variety of parameters. However, often quantifiable effects on the
populations are still missing. Here, we use experimental and time-series data to scale
physiological processes up to the population level by incorporating these effects into the
stock-recruitment function. Using an ecological-economic optimization model, we investigate
the effect of rising CO2 and temperature levels on ecological (stock size), economic (profits),
consumer-related (harvest) and social (fishing effort) indicators, ranging from present day
conditions up to future climate change scenarios. We show that ocean acidification demands
adaptation in fisheries management in order to secure the provisioning of cod stocks’
ecosystem services under anticipated climate change.
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