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Abstract
The influence of cloud-radiative interactions on tropical circulation is
investigated using an aquaplanet model simulation with prescribed sea surface
temperatures from global atmospheric models. By comparing simulations with and
without cloud-radiative interactions, we assess their impact on the Hadley Cell.

When cloud-radiative interactions are included, we analyze their effects using
several metrics, including ascent strength, ascent width, descent strength, descent
width, Hadley Cell strength, Hadley Cell width, tropical mean precipitation, and peak
precipitation. The Hadley Cell strengthens, tropical ascent becomes narrower and
more intense, and subtropical descent expands. Additionally, tropical mean
precipitation decreases, while peak precipitation increases. These effects are
consistently observed across models and are linked to the energetic and mass
constraints of the tropical atmosphere.
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