B009-14 Oo:B O0:110 50 10:15-10:30

ogdoubbuooooobudooobbbuoooboobuooda

#0D OO0 [1; 000 2,00 00 8,00 OO [4]
[1]0000000000;[2]000000;[3]0000000;[4]00000

Relationship between the super-rotation and the propagation of the Kelvin wave in
Venusian mesosphere

# Naoya Hoshino[1]; Hitoshi Fujiwara[2]; Masahiro Takagi[3]; Yasumasa Kasaba[4]
[1] Dept.Geophysics, Tohoku Univ; [2] Faculty of Science and Technology, Seikei University; [3] Dept. Earth and Planetary
Science, Univ. of Tokyo; [4] Tohoku Univ.

General circulation in the Venusian mesosphere (70 -110 km) is an important factor for the upward propagation of atmospheri
waves. In general, the vertical group velocity of the wave becomes smaller when the difference of the background wind velocity
and the phase speed is smaller. The linear wave theory suggests that the wave cannot propagate upward at the critical le
where the background wind velocity corresponds to the phase speed. Schubert [1983] estimated the mesospheric wind veloc
with the observed temperature distribution and the assumption of the cycrostrophic balance. They suggested that the intensi
of the zonal-mean zonal wind could vary depending on the intensity of the superrotation at the cloud top (70 km). Our previous
numerical simulations [Hoshino et al., 2011] suggested the propagation of the Kelvin wave, which was observed from Pionee
Venus [Del Genio and Rossow, 1990], up to about 130 km from the cloud top when the intensity of the superrotation was 0 m/s
at around 80 km. In this study, we have performed numerical simulations assuming three different intensity of the superrotatior
at the lower boundary and investigated impacts of mesospheric wind on the propagation of the Kelvin wave.

In this study, we use the General Circulation Model (GCM) for Venusian mesosphere and thermosphere. Our GCM covers
the altitude region from 80 km to about 180 km. The horizontal and vertical resolutions are 5.6 degree and 0.5 scale height
respectively. In order to consider the different intensities of the superrotation in the Venusian mesosphere, we assume the sol
body rotation with the equatorial wind velocity of 40, 80 and 120 m/s at the lower boundary (LB40, LB80 and LB120). We
impose the Kelvin wave with the westward phase speed of about 110 m/s by causing the geopotential oscillation at the lowe
boundary.

In all cases, our simulation results show that the superrotation given at the lower boundary decays with height rapidly and th
zonal-mean zonal wind velocity becomes approximately 0 m/s above about 95 km. In the case of LB120, the critical level where
the zonal-mean zonal wind velocity becomes 110 m/s exists at around 88 km. The Kelvin wave propagates upward up to abol
130 km in all cases. The maximum wind velocity fluctuations in the LB40, LB80, and LB120 conditions are 7m/s, 7m/s, and 5
m/s, respectively, at about 105 km. The transmission of the Kelvin wave at the critical level in the LB120 condition is interpreted
as the result of the strong wind shear which is caused by the decay of the superrotation. Richardson number is an indicator of tf
shear instability. Booker and Bretherton [1967] suggested that the atmospheric wave could pass through the critical level if th
Richardson number was smaller than 1 from the linear wave theory. In our calculation, the Richardson number is approximatel
0.2 at around the critical level. Our simulations suggest that the Kelvin wave propagate up to about 130 km regardless of th
intensity of the superrotation.
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