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Unveilin% the material circulation in the Venusian atmosphere with coordinated
spacecraft and ground-based observations
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The atmospheric material circulation on Venus related to cloud formation has
been studied by cooperative observations by Akatsuki spacecraft and ground-based telescopes and
numerical modeling. We have clarified the structure of the mean meridional circulation and the
characteristics of various planetary-scale waves, which may be related to the maintenance of the
high-speed zonal flow, by cloud tracking using infrared images covering the whole local time as well
as ultraviolet images. We obtained observational clues that angular momentum transport caused by
thermal tides contributes to the maintenance of high-speed zonal winds. For integrating
observational data with numerical modeling, data assimilation was successfully conducted. The global
temperature structure was observed by radio occultation. The cloud physics was introduced into the
atmospheric general circulation model, and the distribution of sulfuric acid clouds consistent with
the observations was reproduced.
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