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Introduction:  Several Venusian Global Climate 

Models (GCMs) are currently developed around the 

world. To explore the robustness of these Venus GCM 

results in the thermosphere, an inter-comparison project 

has been set up, to explore the similarities and main 

differences between the USA VTGCM developed by S. 

Bougher and A. Brecht (VTGCM; [1]), the Japanese 

VTGCM developed at Tohoku University (TUGCM; 

[2]), and the IPSL Venus GCM (LMDZ; [3]). Although 

the GCMs describe the same environment, they are 

different in many ways, especially because of the 

characteristics of the model or the parameterization of 

the physical processes. This study should lead to a better 

understanding of the importance of parameterization in 

physical processes as well as a better understanding of 

the controls of these processes. A detailed analysis will 

be carried out on the comparison of the data and their 

consequences. 

Inter-comparison Project: This study will focus on 

the upper mesosphere and the lower thermosphere, 

which corresponds to a pressure between 100 Pa and   

10-6 Pa, and the simulations will all have the same solar 

conditions (Extreme UltraViolet) of 70 solar flux unit 

(s.f.u) and 200 s.f.u. 

Data.  In order to validate the robustness of the 

predicted atmospheric features, we also have 

observations from several Venusian missions such as 

Pioneer Venus, Magellan or Venus Express giving us 

information on the atmospheric composition, 

temperature and density for different solar and 

geographical conditions.  

Comparison example.  In Fig 1, we display the 

vertical profile of the temperature for low latitudes 

(<30°) for noon at ~70 s.f.u.  TUGCM shows a similar 

evolution to LMDZ and VTGCM, but with a shift in 

pressure (the temperature peak is at a lower pressure). 

The dayside difference, between LMDZ-VTGCM and 

TUGCM, can be partly explained by the 

parameterization of the Near InfraRed (NIR) heating 

rate. Indeed, the peak heating pressure (and amplitude 

rate) is lower in TUGCM than in VTGCM or LMDZ, 

which shifts the temperature profile higher. It is also 

explained, for lower pressures, by a lower EUV heating 

efficiency in TUGCM (10%) than in LMDZ (17%) or 

VTGCM (20%). 
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Figure 1: LMDZ (IPSL Venus GCM; red), VTGCM 

(USA VTGCM; blue) and TUGCM (Japanese 

VTGCM; green) temperature profiles compared to 

averaged temperature profiles observed by Venus 

Express and ground-based instruments for different 

local times (after [4]). 
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