ECS and TCS in CESM



CESM1 (CMIP5) vs CESM2 (CMIP6)

e Equilibrium climate sensitivity (ECS) went from ~4K to ~5.5K
* Time evolution of 4xCO2 experiment has changed
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“Slow” adjustment phase

Regression of local T vs global T,

Regression of local SW, ., vs local T

Regression of local SW,

et

vs global T,

CESMT ¥r: 1100—-1800 Tiear %5 Tgiabal CESM2 Yr: 20—800
Glekal He_un=1.0D

Glebal Mean=1.00

CESMIT Yr: 1100—-1800 FENT vs Tlocul CESMZ “r: 20—800

Clebal Meon=0.56 Glebal Meon=1.54

CESMT Yro 1100-1800 FSNT WE Tclobul CESMZ Yo 20—800
Global Meon=1.23 _ _ Global Meon=1.45

JB00
Eeiin}
500
LGD0
LS00
ey
00
Eviiu}
LS00
LGD0
S0
gey]
_500
Do
LS00
oo

L0
Rejuv}
GO0
R i]
LG00
]
ey
Rejuv}
~oho
]
LGD0
Rerlv}
o0
Rejun}
oo
LG00

ey}
ey}
Rejnn}
oo
LGD0
LG00
ey
o0
Rejun}
GO0
LGD0
400
Rey]
o0
Rejuv}
GO0



Regional time-series of T,

Temperature (K]
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Time evolution of T,
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Ocean heat budget and fluxes
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But does the ocean matter in the end?
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Fully coupled

Shortwave vs Local T
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Fully coupled
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How did this happen?

* Earlier development versions of CESM2 had much lower climate
sensitivity (~4.2K)

* These had CLUBB MG2 microphysics etc., but different atmosphere and land
tuning.



Pairs of runs with CESM2 development versions
swapping CMIP5 and CMIP6 aerosol forcing data
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Summary

 CESM2 behavior different from CESM1 (but not as much as we
thought)

e Ocean transport controls time evolution of 4xCO2 coupled runs
* Net warming amount not controlled by ocean (at least not in CESM?2)
* Is increased sensitivity simply caused by thinner low clouds?



