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The Ocean as.oufClima

2 ocean absorbs over 90%_ Qf the excess heat from

fiinate chages. T

o | * It acts as a carbon sink, absorbing 25-30% of human-

produced CO,. . T T

| . The buffering capacity of the ocean slows climate

impacts but has limits and consequences.

Credit: NASA
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Cheng, L., Abraham, J., Trenberth, K.E. et al. Record High Temperatures in the Ocean in 2024. Adv. Atmos. Sci. (2025). https://doi.org/10.1007/s00376-025-4541-3
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M. Venegas, Jorge Acevedo, Eric A. Treml, Three decades of ocean warming impacts on marine ecosystemas



~Stronger Marine Heatwaves
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—— Global mean sea level (ensemble, Palmer et al., 2021) = SSP1-1.9 - SSP1-2.6 - 8SP2-4.5 = SSP3-7.0 - SSP5-8.5

—— Global mean sea level (satellite altimeter, CMEMS)

Credit: https://www.eea.europa.eu



Reference data: © EuroGeographics, ©® FAO (UN), © TurkStat Source: European Commission = Eurostat/GISCO
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 Warmer water holds Iess dis 6lved oxygen, reducing
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Increased Ocean Stratification SO

* Warming enhances ocean stratification,

MELTWATER REGIME MIXED LAYER REGIME
Ice melt in location Ice melt some distance away which reduces the vertical mixing Of
( J = _; | o il surface and deep waters
0 ) (n) =X —© J(_n) () =5 . o . .
2 = * This limits oxygen and nutrient supply to
M E deeper waters, which weakens marine

phytoplnkte_n

S gt — productivity and expands oxygen

3 minimum zones
ety ighysuaiie SRR * Disruption of the biological carbon pump
weakl ified . . .
unstratiied 4 and slows ocean circulation, reducing

CO; and heat absorption while
intensifying climate feedbacks.

* These changes contribute to
acidification, more frequent marine
heatwaves, and shifts in marine
ecosystems, threatening biodiversity and
fisheries.

old (>3 months)
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Credit: von Appen, WJ., Waite, A.M., Bergmann, M. et al. Sea-ice derived meltwater stratification slows the biological carbon pump: results from continuous
observations. Nat Commun 12, 7309 (2021). https://doi.org/10.1038/s41467-021-26943-z



