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Venus is covered with sulfuric acid clouds in about 48 and 70 km altitude, and the radiative effects of clouds may impact on
the and atmospheric motion like superrotation (very fast zonal wind than rotation speed). To understand the mechanism, we ha
developed a Venus General Cirulation Model (VGCM) which takes the formation and advection of clouds into account based or
CCSR/NIES/FRCGC MIROC. The model has a radiative transfer scheme which realistically calculate the effects of sulfuric acid
clouds and molecules (Ikada, 2011), and the implementations of the cloud processes (condensation/evaporation of sulfuric ac
vapor/clouds, advection and gravitational sedimentation of clouds) and chemical processes related to sulfuric acid vapor ha\
been implemented (Itoh, 2016). Itoh (2016) suggested that sulfuric acid vapor is lifted upward into the upper cloud layer in the
equatorial atmosphere and change into sulfuric acid clouds there followed by the transport poleward by meridional circulation.
but the radiative effects of clouds did not reflect the simulated cloud distributions, considering the horizontally uniform cloud
distributions with observed vertical distributions for each mode (Haus and Arnold, 2010)

In this study, we have improved the radiative processes of sulfuric acid clouds in theVGCM to interact with the simulated
cloud distributions. Now we are able to calculate the radiative effects of clouds from the simulated distributions at each time
step. The effects of unknown UV absorber, which is considered as the one of factors which make the heating in cloud layer, hav
been considered by increasing the absorptions of UV-visible wavelengths relating to the optical thickness of mode 1 sulfuric aci
cloud in the upper cloud layer (Tomasko et al., 1980; Crisp,1986). It is the first trial on the VGCM which allows to understand
the interactions between radiative effect of the clouds and the cloud distribution in the both aspects of atmospheric circulatior
and cloud formation (hereafter Simulation A). The simulation is started from the equilibrium states of wind, pressure, and tem-
perature fields simulated by Itoh (2016) and horizontally uniform cloud distributions with observed vertical distributions shown
by Haus and Arnold (2010). The results are compared with the one of Itoh (2016) (hereafter Simulation B).

In Simulation A, zonal wind with the velocity of about 50 m/s was shown above equator in 50765 km altitude. Comparing solar
heating from each Simulation, the heating layer above 65 km altitude which exists in Simulation B was not made in Simulation
A, in which the heating by solar radiation reached to downward by 10 km more, which resulted in the lifting of mode 1 clouds
upward. It may be explained that the solar radiation reaches and clouds get heated more deeply in Simulation A, and then tt
thermal tide due to this heating accelerates zonal wind. In both Simulations A and B, zonal winds of 50 m/s in Simulation A and
100 m/s in Simulation B, respectively, were seen above mid-latitude and 65"70km altitude, which may support the theoretica
study that meridional circulation excites the zonal wind.

Quantitatively, zonal wind velocity in Simulation A was weak, about a half of the observed data in low- and mid-latitudes in
the cloud layer. The meridional circulation in Simulation A was weaker than in Simulation B, which may result that the cloud top
altitude in Simulation A was lower than that in simulation B for 3 km and the cloud total mass at cloud top (about 65km altitude)
in Simulation A was about a half of that in Simulation B, making more sulfuric acid vapor below the cloud layer. The results in
Simulation A suggest the relationship among weaker meridional circulation, less heating and enhancement of the sedimentatic
and evaporation of clouds, which may be because of the wrong evaluation of the effects of unknown UV absorber.
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