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Venus has numerous cloud features caused by unknown UV absorber in ultraviolet light.
Horizontal wind velocities have been derived by tracking those features in order to examine the
atmospheric circulation such as superrotation. However, the generation mechanism is not well
understood yet, because the altitude of the winds is ambiguous. Ignatiev et al. (2009) performed
radiative transfer calculations and showed that the cloud top altitudes in 1.51um wavelength are
74+ 1km in low and middle latitudes and 63-67km in polar region, respectively. They investigated
also the correlation between the cloud top altitude in UV wavelength and that in infrared, and
found that those cloud top altitudes are almost same in low and middle latitudes under the
assumption of constant scale height of the cloud. In this paper, we propose a fully geometrical
method using 3 images to derive cloud height and wind velocities simultaneously. The cloud
height and wind velocities estimated by this method are similar to other results.
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Fig. 1. Ultraviolet (365nm) image of Ve-

7z Unknown Absorber M IEA& & A& pll 2 241 5 _E TIEH nus’ clouds taken by the Pioneer Ve-
CEETH S nus Orbiter (provided by NASA).
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Fig. 2. Cloud top altitude in near-infrared (Ignatiev et al., 2009).
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Fig. 3. Cloud top altitude as a function of wavelength (Ignatiev et al., 2009).
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Fig. 5. A schematic of the relationship between apparent disparity and the true cloud height and wind
velocity (modlfled from Horvath and Davies, 2001). Here / is the cloud height; ¢,, t,, and ¢, are the
imaging times; a b and bo are the look vectors; and A, B, and B, are the projected image
locations of the cloud. Viewing a cloud from two different dlrectlons at two different times (¢,, ¢,)
results in an image disparity AB, that is a combination of a disparity due to height only (AB,)
and a disparity due to motion only (B.B,).
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Fig. 8. Latitudinal distribution of (top) cloud heights
(middle) zonal wind velocities (bottom) meridional
wind velocities averaged over 6 orbits.

Fig. 7. Latitudinal distribution of (top) cloud heights (mid-
dle) zonal wind velocities (bottom) meridional wind
velocities for 4 different orbits.
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Fig. 10. Comparison between mean zonal wind velocities
in the latitudes between ~0-30 degrees estimated
by this method and those reported by Limaye (2007)
(two bold lines with errorbars, which corresponds to
two different periods of 1980 and 1982).

Fig. 9. Comparison between mean cloud heights in the
latitudes between ~0-30 degrees estimated by this
method and the cloud top altitude in orbit 724 re-
ported by Ignatiev et al. (2009).
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Fig. 11. Same as Fig.10, but for meridional wind.
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