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The distribution of the composition in the Venusian mesosphere and thermosphere is thought to be sensitive to the edd
diffusion coefficient. For example, Bougher et al. [1994] indicated that if the eddy diffusion coefficient becomes five times
bigger, the number density of the atomic oxygen and nitrogen are ten times smaller at altitude of 150 km, and their peak altitud
are decreased. Such variation can potentially change the temperature and wind velocity field through the affection on to th
energy balance between the radiative cooling and solar heating. For the aeronomy of Venus, the quantitative estimation of exa
eddy diffusion coefficient and its influence on the composition and wind velocity is essential.

However, the eddy diffusion coefficient has been an uncertain parameter for a long time. Gordiets and Kulikov [1985] estimatec
the eddy diffusion coefficient at 3.0x4@n?s~! by the comparison between the result of the 1-dimensional chemical model and
the past observation of the vertical composition distributions. On the other hand, Mengel et al. [1989] got the value 6f 3.0x10
cm?s~! using a general circulation model (GCM). There are one order differences.

In this study, we try to estimate the eddy diffusion coefficient quantitatively by the comparison between the compositions
obtained by past observations [Hedin et al., 1983] and our new GCM simulation results. We find that the valuec3rB%10
is the most probable, which supports the result of Mengel et al. [1989]. We also investigate the effects of the eddy diffusion
on the aeronomy of Venus. Our GCM simulations show that the enhanced eddy diffusion decreases the humber density of tr
atomic oxygen at the peak height. In our evaluation, it is caused by the enhancement of the downward transport of the atomi
oxygen caused by larger eddy diffusion. In addition, the larger eddy diffusion also causes large pressure gradient between tt
dayside and nightside hemispheres. It accelerates the winds from the sub-solar to anti-solar regions.

In this paper, we will discuss those results with the details of the momentum and energy balances in the Venusian uppe
atmosphere.
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