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Three-dimensional wind velocity distribution in the Venus atmosphere derived from
Images taken by Venus Express
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The Venus atmosphere has a unique circulation called the super-rotation, however, its maintenance mechanism has not be
fully understood. In our previous works, we derived wind velocity fields using Venusian cloud images taken by Galileo SSI
system, and found signatures of thermal tides and the Equatorial Kelvin wave at cloud top level. However, since observation
of three-dimensional wind velocity distributions were limited, the vertical transport of zonal momentum by these atmospheric
waves could not be evaluated qualitatively.

The Venus Express spacecraft launched by European Space Agency has been observing atmospheric structures at multi
levels. Cloud top images are taken by UV imager called VMC, and lower cloud layer images by infrared spectrometer called
VIRTIS.

In this study, we derived wind velocity vectors at the Venus cloud top and the lower cloud region from cloud images taken by
VIRTIS and VMC by tracking characteristic cloud patterns. We found a solar fixed structure in the zonal velocity distribution at
the cloud top level as was observed by Galileo. On the other hand, no similar structures were clearly found at the lower clouc
region. The direction of the meridional component of the wind velocity vectors is poleward at the cloud top level, while it is
equatorward at the lower cloud region. This difference of directions in meridional components between cloud top and the lowel
cloud region is consistent with the simulation result in which the effect of thermal tides is considered [Newman et al., 1990].
From these results, we will discuss the vertical transport of zonal momentum in the Venus atmosphere.
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