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Spatial structure of mean surface warming has been extensively studied
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Spatial structure of mean surface warming has been extensively studied
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Warming of hot days (95th perc) exhibit differences from mean warming
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Warming of hot days (95th perc) relative to mean warming
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Byrne (2021) showed warming of hot days is amplified over tropical land
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Annual mean amplified warming of hot days
projected to be largest over South America
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Amplitude of seasonal cycle exhibit various hot spots across tropics
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A simple starting point to understand source of variations in surface warming:
Surface energy budget

Atmos

Ts SM Land



In equilibrium, surface radiative heating is balanced by
surface sensible and latent cooling
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On hot days, latent cooling weakens so sensible cooling compensates
to maintain energy balance
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Enhanced
sensible heating
on hot days

Enhanced
warming of hot days
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Enhanced Reduced

Enhanced : : :
. sensible heating evaporative
warming of hot days :
on hot days cooling
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Does the same relationship explain intermodel spread?

Model Spread
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Amplified warming of hot days
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Amplified warming of hot days

CESM2 sits around the middle of the pack
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Enhanced Reduced

sensible heating evaporative
on hot days cooling
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Takeaways

 Amplified warming of hot days exhibits a robust seasonal cycle

* \Warming strongest during summer season
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Takeaways

 Amplified warming of hot days exhibits a robust seasonal cycle
 Warming strongest during summer season

 Models disagree on the magnitude of the amplification where the




Takeaways

 Amplified warming of hot days exhibits a robust seasonal cycle
 Warming strongest during summer season

 Models disagree on the magnitude of the amplification where the
signal Is strong

 Model spread in amplified warming is correlated with the reduced
ability to cool evaporatively on those days
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Spatial pattern of amplified warming
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However, models disagree on the magnitude of amplification
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