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Bias measure: If surface trend is correct, how off is radiation trend
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Bias measure: If surface trend is correct, how off is radiation trend
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Radiative feedbacks d(N-F)/dT are pretty ugly
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Radiative feedbacks d(N-F)/dT are pretty ugly
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Radiative feedbacks d(N-F)/dT are pretty ugly
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Radiative feedbacks d(N-F)/dT are pretty ugly
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Models do not reproduce swings in the Pacific SST patterns

Observed SST Trend (1979-2020)
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Rugenstein, Dhame, Olonscheck, Wills, Watanabe, Seager, 2023
Connecting the SST pattern problem and the hot model problem




Models do not reproduce swings in the Pacific SST patterns
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Models do not reproduce swings in the Pacific SST patterns
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Models do not reproduce swings in the Pacific SST patterns
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the Pacific SST patterns
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Models which cannot reproduce swings tend to have very high ECS

Effective Climate Sensitivity
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Models which cannot reproduce swings tend to have very high ECS

Effective Climate Sensitivity
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e Models all underestimate the slightly negative equatorial SST gradient on long timescales
e Half of the models underestimate the decadal-scale positive and negative swings
e Models with low variablility tend to have a high climate sensitivity
possibly due to a mismatch between SST and EIS short-wave cloud feedback
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Radiative feedbacks change in time (unverifiably though)
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Radiative feedbacks change in time (unverifiably though)
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How will SST patterns and radiative feedbacks change in the future?
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How will SST patterns and radiative feedbacks change in the future?
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How will SST patterns and radiative feedbacks change in the future?
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How will SST patterns and radiative feedbacks change in the future?
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= How the good and the bad

GFDL-ESM2M — ) .o--‘ip-o

e conspire to the ugly
== Observable TOA radiation trends

g e are seriously underestimated even though surface temperature is OK,
- 5 feedbacks are unmeaningful

Observable surface temperature trends

are locally and tor certain timescales systematically oft, radiation is
unknown and feedbacks unverifiable

0 : Implications for projections of climate change

¥ lkd fIE0E SST pattern problem and the heat uptake problem persist into the
% future projections of global-mean temperature might be seriously off

CCCCCC

Climate models: weak forcing &v strong OHU balanced by too positive feedbacks
Observations: strong forcing &v weak OHU balanced by strongly restorative feedback
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Subtropical eastern Pacific
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