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A numerical simulation of internal gravity wave generated by thermal convection in the Martian
atmosphere
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A numerical simulation is performed by using a two-dimensional anelastic model for clear sky condition to in-
vestigate the possible characteristics of internal gravity waves generated by thermal convection in the Martian
atmosphere. The results show that the vertical and horizontal wave length of simulated internal gravity wave are
10 km and 10~ 15 km, respectively. The resultant time series show that the vertical phase velocity are about 10
m/sec. According to the dispersion relationship of internal gravity wave, the vertical group velocity become about
several m/sec. The horizontal mean value of "effective vertical diffusion coefficient”, which is the vertical diffusion
coefficient when the vertical diffusion is only responsible for the heat flux, has the same order of magnitude of that
used by the 1D photochemical model. The result suggests that the internal gravity wave generated by thermal
convection in the Martian lower atmosphere contributes to the vertical mixing in the Martian middle atmosphere.
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Figure.1: Time development of spacial distribution of potential
temperature deviation (left panel), vertical profile of horizontal
mean potential temperature (middle panel) and potential tem-
perature deviation from horizontal mean value (right panel) from
LT=10:00 to LT=17:00 every 1 hours.
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Figure 2: Time-hight cross section of potential temperature at
z = 20 km. Horizontal mean value is subtracted. Each contour
line show 0 K.
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Figure 3: Time development of spatial distribution of turbulent
diffusion coefficient from LT=13:00 to LT=16:00.
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