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Modeling study of the physical and chemical processes of Martian atmosphere
connecting from the surface to thermosphere and approaching to the climate
change
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Using a Mars general circulation model (MGCM) with the horizontal resolution
of ~1.1 degrees, we investigated the generation and propagation (up to ~80 km of the model top) of
gravity waves, and the effects of them on the atmospheric temperature and wind fields, including the
dependency of horizontal wavenumbers and seasonal changes. Also, we investigated the dependency of

horizontal resolution of the MGCM on the simulated water cycle (including HDO/H20 isotopic
fractionations) and polar-night CO2 snowfalls in the lower atmosphere, for the connections with the
processes of upper atmosphere and atmospheric escape of which the observational investigations by
the spacecrafts have significantly progressed recently. Moreover, we made the GCM simulations of
paleo-Mars climate in ~3.8 Ga, and indicated the possibility of a "cool and wet" climate at that
time which repeated the rainfall and snowfall seasonally in the equatorial regions.
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