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Clouds and radiation Planetary-scale circulation
of the atmosphere
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Cloud-radiative heating, i.e., cloud feedbacks, are 
crucial for climate and weather. 

The cloud-radiative impact on the TOA energy balance 
was studied extensively in obs and models.

But how well do global climate models represent 
cloud-radiative heating within the atmosphere?



cloud-radiative heating
within the atmosphere
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CRH in 
20 CMIP6 models
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Large model spread in CRH connected to
high-level ice clouds and low-level Southern Ocean clouds
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Models

Observations



Also large model spread in the response of the models‘ CRH to
surface warming. This is not surprising.
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However, the response of upper-tropospheric CRH to surface
warming is very well predicted by an upward shift of today‘s CRH.
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prediction

actual response



Mechanism
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response of CRH = upward-shifted present-day CRH – present-day CRH



Take home points (a.k.a. key points of manuscript in review at AGU Advances)
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