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Abstract

On Mars, global scale dust storms occur once every few years. It has been sug-
gested that the occurrence of global dust storms are controlled by a feedback
between the atmospheric dust abundance and the general circulation of the at-
mosphere. However, details of the dust lifting process on Mars have not been
elucidated yet. It is not clear what kind of mechanism regulates the martian at-
mospheric dust abundance. We used a general circulation model DCPAMS which
was developed by GFD-Dennou-Club to simulate general circulation of martian
atmosphere. Atmospheric dust abundance was not calculated in the model, but
it was fixed as boundary condition. We calculated the rate of dust lifting based
on the result of general circulation model. Also we estimated the rate of dust
removal by gravitational sedimentation, and we obtained a net balance of atmo-
spheric dust. In our calculation, global mean annual dust balance is positive when
the atmospheric dust abundance is small, the balance is negative when the dust
abundance is large. There is a stable equilibrium when atmospheric dust abun-
dance is about 0.6 in optical depth units. There is a season when global mean dust
balance is positive regardless of the atmospheric dust abundance, and that season
overlaps the season of global dust storms. The occurrence of martian global dust
storms would be understood in view of the net balance of atmospheric dust.
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