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We are starting to investigate the cloud formations, chemical reactions, and their effects on the atmospheric radiation an
dynamics in the middle atmosphere of Venus using a VGCM (Venus General Circulation Model). We have introduced a cloud
particle growth processes of the sulfuric aerosol into the VGCM developed by lkeda [2011], and are studying the spatial/tempore
variances of distribution and particle size of cloud particles. In this presentation, we show the preliminary results and physica
mechanisms which make the variations.

The VGCM is based on the CCSR/NIES/FRCGC AGCM, and has 32(latitude) X 64(longitude) grid points and 52 vertical
levels from the surface up to 95km. The model well reproduces the realistic atmospheric flows on Venus, such as super-rotatic
and Hadley-circulation. In the current setting on the GCM, the cloud distribution and particle size for the radiative calculations
are spatially fixed. The investigations of the radiative effects of spatial/temporal cloud variances will be a future work, as the
Venusian sulfuric acid cloud deck, which exists in the altitude of 50km-70km, is considered to have a strong influence on the
thermal balance of the Venusian atmosphere.

We have introduced the4$0, aerosols for 4 particle modes as tracers (model (0.3um), mode2 (1.0um), mode2’ (1.4um) and
mode3 (3.56um), based on Crisp[1986]), also implemented the evaporation/concentration procesS€s,@&ridl simulated the
motions of aerosols due to the circulation and gravitational sedimentation (Kato et al. [2013], JpGU Meeting). With the model
all modes of cloud got equilibrium state in their altitudinal distribution, but the model did not reproduce the continuous temporal
changes of the cloud patrticle radius because the concentrated cloud particle was set to be distributed into the 4 modes.

Here we attempt to reproduce the spatial/temporal variations of cloud distribution and particle size by introducing a cloud
particle growth processes. In our new model, change of the particle size is considered, assuming to be uniform with the average
value in each grid point. The particle size in each grid point is decided by mixing ratio and number density of sulfuric acid
cloud (The initial values of them are the sum of the distributions of each mode shown in Haus and Arnold [2010]). The particle
growth rate is in inverse proportion to the radius of particle and in proportion to diffusion coefficientS#Hnolecule and
supersaturation rate of430, vapor. The saturated vapor pressure curve in Kulmala and Laaksonen [1990] is referred to decide
the saturated 550, vapor amount. In the first experiment, the particle growth was seen almost equally in latitude,&0@d H
cloud was accumulated at equator and polar regions as well as the previous experiment.

We will continue to improve our model to elucidate the dynamical, radiative and chemical mechanisms which decide the spatia
and temporal variances of cloud distributions. In the presentation we are showing the numerical results of the distributions
of cloud particles and 50, vapor and discussing the mechanisms of the transports of them by the general circulation and
atmospheric waves.
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