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Oceanic cooling in a warming climate
Global SSTA trend (1900-2017)
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Atlantic Meridional Overturning Circulation paradigm

Observed sea surface temperature trend
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Limited role of AMOC to cold blob

Insights from a global climate model

(a) Regressnon of SSTA on MHT Trend (b) Regressnon of SSTA on AMOC Trend
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« AMOC slowdown only makes a marginal contribution to past century’s
cooling trend in the subpolar North Atlantic.



Motivation: changes to the atmosphere

North Atlantic atmospheric circulation pattern

(a) SLP EOF1 var:34.1% (c) SLP EOF2 var:15.2% (e) SLP EOF3 var:13.4%
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Motivation: changes to the atmosphere

100-year trend in North Atlantic storminess
Storminess calculated by atmospheric eddy kinetic energy

Annual mean Winter
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« More storms pass by the subpolar North Atlantic, promote ocean
surface to lose more heat and could thus cool the ocean surface



Methods: 2-box model of ocean heat balance
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Quantity SSTA trend torced by the atmosphere
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Atmospheric white-noise
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« Atmospheric white noise has 17% of the chance to produce a
centennial SST cooling trend comparable to observations.
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Indirect forcing by the atmosphere
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Cold blob forced by the local atmosphere

ldealized model without an AMOC slowdown

Direct forcin Direct + Indirect forcing
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 ldealized heat balance model reproduces the observed cold blob without
considering an AMOC slowdown.
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- AMOC slowdown

Ongoing work
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Summary

North Atlantic cold blob can be generated without an explicit
role of AMOC slowdown
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Thank you!
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