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Quick background



Impact of climate on fish biomass

Lotze, H. K., Tittensor, D. P., Bryndum-Buchholz, A., Eddy, T. D., Cheung, W. W. L., Galbraith, E. D., … Worm, B. (2019). Global ensemble projections reveal trophic amplification of ocean biomass declines with climate change. Proceedings of the National Academy of 
Sciences, 116(26), 12907–12912. https://doi.org/10.1073/pnas.1900194116

Percent change in total biomass in 2090-2099 relative to 1990-1999 without fishing.
Poleward migration and stronger effect in equatorial and tropical regions.



Impact of climate change on catch

• Impact on maximum potential catch, comparing 2000-2009 to 
2050-2059

• Decline in coastal water

• Potential increase in off-shore high latitude

CHEUNG, W. W. L., LAM, V. W. Y., SARMIENTO, J. L., KEARNEY, K., WATSON, R., ZELLER, D., & PAULY, D. (2010). Large-scale redistribution of maximum fisheries catch potential in the global ocean under climate change. Global Change Biology, 16(1), 24–35. https://doi.org/10.1111/j.1365-
2486.2009.01995.x

"RCP 8.5"
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India Relevant projections



Impact of climate change on key fish

• Fish biomass model run done using RCP8.5 
climate scenario (high emissions, no mitigations)

• The model is species specific, but here grouped 
by type of fish (9 sardines, 3 anchovies, 6 
mackerels and 6 tunas)

• Outputs averaged over India's EEZ
• Was done for a Western Indian Ocean project (results published – Wilson, Sailley et al., 2021, 

10.1016/j.ocecoaman.2021.105921)

http://dx.doi.org/10.1016/j.ocecoaman.2021.105921


Impact of climate change on Sardines



Impact of climate change on tuna



Interaction between fishing and climate

• Comparison of impact of fishing at different 
Maximum Sustainable Yield

• Exacerbate the effect of climate – can delay 
recovery and accelerate decline.

• From past project in South-East Asia (Sailley, Kay, et al., Impact of climate and fishing effort on the 
productivity and diversity of the Southeast Asia Seas fisheries. In prep)



Key points

• Climate will have an impact on abundance and distribution of fish.

• Potential for high contrast between species and regions.

• Management of fisheries within sustainable yield is crucial for mitigating effect of climate change.



Notes

• Climate and fishing are not the only stressors.

• Marine planning has to account  for multiple - often competing - interests

• All the points made apply to aquaculture as well, while distribution will remain unchanged there is the potential for 
reduction of growth of the farmed species due to reduced suitability of the site



Sustainable management 
that is Climate resilient

(UK example)





Speaker: Dr Ana Queiros anqu@pml.ac.uk @DrAna Queiros

Vulnerabilities        Opportunities (within sector)  Opportunities (cross-sector synergies)

Credit: Queirós et al. MCCIP, https://www.mccip.org.uk/all-uk/solutions/mspace
MSPACE Project: @mspace_uk

Early warning system example: UK pelagic fisheries under climate change

Introduces time dimension to MSP / EBM.



Speaker: Dr Ana Queiros anqu@pml.ac.uk @DrAna Queiros

Vulnerabilities        Opportunities (within sector)

Early warning system example: UK benthic aquaculture under climate change

MSPACE Project: @mspace_uk

Credit: Queirós et al. MCCIP, https://www.mccip.org.uk/all-uk/solutions/mspace



Conclusion

• Climate change effects without any mitigation are serious. Mitigation is important

• It isn't "Doom and Gloom" careful management and mitigations measures can preserve fish biomass and the livelihood of 
communities reliant on it.

• Tools exist and are being developed to support climate resilient marine planning



Thank you for your attention
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