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Abstract

A set of UV (365 nm) images obtained by the Venus
Monitoring Camera [3] onboard ESA’s Venus
Express orbiter from 2006 to 2013 was used to study
the circulation of the mesosphere. It was found that
the surface topography influences on the behavior of
the horizontal flow above Aphrodite Terra to at least
30°S. A maximum deceleration of the mean zonal
flow is observed at noon above Ovda Regio (the
highest region of Aphrodite Terra). We attributed the
observed wind deceleration to interaction of the
gravity (mountain) waves generated by Aphrodite
Terra with the atmospheric circulation. The mean
zonal and meridional flows at cloud top level in the
equatorial region are perturbed by a solar tide at 13-
14 h.

1. Introduction

The dependence of the zonal wind speed on the
longitude was found over Aphrodite Terra in the
latitude band 0-30°S using a data set collected over a
long local time interval (09-15 hour LT) in [1]. More
than 44,000 wind vectors were derived by digital
cloud tracking [2, 4] in the latitude band 0-30°S from
the VMC UV images acquired in 262 orbits in 2006 -
2013. The big data set allowed a detailed
investigation of the mean wind field at the cloud top
level as a function of longitude, latitude and local
time.

2. Results

The data were grouped in 1 hour local solar time bins
(Figure 1). The plots show the evolution of the zonal
wind field with local time. The most pronounced
feature is the area of reduced wind speed above and

downstream of Aphrodite Terra with wvelocities
of -84+2 m/s which shape changes with local time.
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Figure 1: Spatial distribution of the average zonal
wind speed at the cloud top plotted for 1-hour local
time intervals. The local time is the same for all
points in the wind maps; it is indicated in the upper
left corner of each panel. Topographic maps from
NASA Magellan mission are presented in the upper
panel.

A study of the positions of the slowest wind in the
latitude band 10+5°S above Aphrodite Terra as a
function of longitude shows that the wind velocity
minimum (in module) is reached above Ovda Regio
(the highest region, 90£5° E) at noon local time
(Figure 2).
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Figure 2: Positions of the minimum of the mean
zonal speed for different local time bins (red squares)
above Aphrodite Terra as function of longitude. The
error bars correspond to confidence intervals
(3*SEM, where SEM is standard error of the mean)
or 99.7% confidence levels. The black line shows the
mean surface topography at 10£5°S.

The horizontal flow at the cloud top level in the
equatorial region is perturbed at 13-14 h (Figure 3).
The perturbation of both zonal and meridional wind
components may be explained by the solar tide. For
zonal component this effect is better seen in low land
regions where the orographic deceleration effect is
absent.
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Figure 3: Mean local time profiles of the zonal (a, d)
and meridional (b, e) speeds for two 10° latitudinal
bands centered at 7° (red) and 25°S (blue) for
highland Ovda Regio (60-110°E) (c) and the lowland
region (335°-25°) (f). The data were averaged over
1 hour with a shift of 0.5 hour. The error bars
correspond to 3*SEM.

3. Summary and Conclusions

It was found from tracking of the cloud features in
the VMC/Venus Express UV images that the zonal
wind at the cloud top decelerates above Aphrodite

Terra. It was also found that the influence of
topography on the cloud top winds depends on local
solar time. We tentatively attributed the observed
wind deceleration to interaction of the gravity
(mountain) waves generated by Aphrodite Terra with
the atmospheric circulation. The perturbation of both
zonal and meridional wind components was observed
in the equatorial region around 13-14 h and may be
explained by a solar tide.

Acknowledgements

J.-L. Bertaux, 1.V. Khatuntsev and M.V. Patsaeva
were supported by the Ministry of High Education
and Science of Russian Federation grant
14.W03.31.0017, L.V. Zasova would like to thank
the program #AAAA-A18-118052890092-7 of the
Ministry of Science and Higher Education of the
Russian Federation for the support. The authors are
grateful to the ESA Venus Express mission and
science operation teams and colleagues at MPS and
DLR for flawless operations of the Venus Monitoring
Camera.

References

[1] Bertaux, J.-L., et al.: Influence of Venus topography on
the zonal wind and UV albedo at cloud top level: The role
of stationary gravity waves, J. Geopys. Res.: Planets, 121,
2016

[2] Khatuntsev, I.V., et al.: Cloud level winds from the
Venus Express Monitoring Camera imaging, lcarus, 226,
140-158, 2013

[3] Markiewicz, W. J. et al.: Venus Monitoring Camera for
Venus Express, Planet. Space Sci.. V.55(12). pp1701-1711.
d0i:10.1016/j.pss.2007.01.004, 2007

[4] Patsaeva, M.V., et al.: The relationship between
mesoscale circulation and cloud morphology at the upper
cloud level of Venus from VMC/Venus Express, Planet.
Space Sci., 113(08), 100-108, 2015



