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One-dimensional modeling of Venusian clouds
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Venusian clouds, mainly consisting of sulfuric acid, lies on 45-70 km altitude and highly influence on climate of Venus because
of high albedo. Besides, zonal wind velocity from super-rotation peaks near 70 km altitude, and thermal tidal waves, caused ¢
cloud layer where sunlight is absorbed, propagate momentum of atmosphere. Thus it is important to know how Venus clouc
formation occurs and what physical processes the thickness of clouds are adjusted, for understanding the dynamics of Venusi
atmosphere. We have calculated one-dimensional modeling of Venus clouds considering photolysis of sulfuric acid and studie
the process of Venus cloud formation.

In this study we watched vertical distribution of liquid cloud components of sulfuric acid and water at 40-75 km altitude, for
calculating time development of number density of each sulfuric acid and water in liquid and gas phase. Partitioning of these
phases is judged at every time step of calculation, although supersaturation and energy balance with vaporizing and condensati
are not considered, and supersaturated gas materials are just regarded as liquid. Physical factors affecting each total nu
ber density we considered are liquid sedimentation due to gravity, eddy diffusion and atmospheric chemistry at upper clouds
Sedimentation occurs in liquid components regarded as droplets which have constant radius, and we calculate the downwa
transportation of those droplets by gravity. The radius of droplets are determined from observation. Eddy diffusion expresse
totally on transportations of thermal convection, turbulence and large-scale atmospheric movement, calculated by given consta
coefficient. In atmospheric chemistry we consider a photochemical reaction near 62 km altitude with production of sulfuric acid
and consumption of water (Yung and DeMote, 1982 / Krasnopolsky and Parshey, 1981). We can also calculate the effect ©
meridional circulation, which vertically becomes upward wind at tropical region and downward wind at high latitude.

For initial conditions, volume mixing ratio of each material is homogeneous at every altitude except at lower boundary. Thus
we watched the behavior of cloud formation with or without effects of respective physical factors. At upper boundary the gradi-
ents of volume mixing ratio are zero, and at lower boundary that ratio is given by radio occultations for sulfuric acid, and ground
observations for water (Knollenberg and Hunten, 1980). Results of liquid distributions are compared to calculations by Imamure
and Hashimoto, 1998 and observation results, and checked if and how each physical factor influences on cloud formation. More
over, time scales of diffusion and vertical wind are expressedka#&., L/w, respectively, where L is a scale of length, K is the
diffusion coefficient and w is the velocity of vertical wind, respectively. Therefore we compared these time scales with varying
K and w, and estimated how atmospheric dynamics such as convection and meridional circulation affect cloud formation.

We are going to do further studies of each physical factor to contribute to cloud structure by considering latitudinal effects
such as meridional circulation and chemical production with two-dimentional modeling. Results of this study will make use of
interpretations of observed data by Akatsuki and contribute to atmospheric chemistry and dynamics of Venus.
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