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Vertical wavenumber spectra of the gravity waves in the Venus and Mars atmosphere
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[1] EPS, The University of Tokyo; [2] ISAS/JAXA

From the vertical temperature profiles in the Venus and Mars atmosphere which are obtained by using the radio occultatio
technique in Venus Express and Mars Global Surveyor mission, we detected the small temperature perturbation which is assum
to be associated with gravity wave and calculated the vertical wavenumber spectrum.

When we focus attention on the shape of the spectrum, one in Mars atmosphere and Venus atmosphere above the cloud reg
is very similar to those obtained in the terrestrial stratosphere and mesosphere. Moreover the latitudinal and seasonal variatio
can be clearly found in the spectra in Mars atmosphere. However the spectrum in the region below the Venus cloud layer is not s
similar to them. Then we examined whether the gravity waves are saturated in the Venus and Mars atmosphere by comparing tl
observed spectrum with the theoretical one, which is mentioned in Tsuda and Hocke (2002). As a result, in the Mars atmosphel
and Venus atmosphere above its cloud layer, both the spectral slopes and densities agreed well with the model for wavelengt
shorter than about 8 km, though the slopes are more gradual for small m. On the other hand, the spectral density in the regic
below the Venus cloud layer is a little lager than the theoretical ones.

Therefore it can be thought that gravity waves in the Mars atmosphere and Venus atmosphere above its cloud layer might k
saturated and suggests that the theories for the gravity waves that are constructed in the terrestrial atmosphere can be availabl
ones in these regions, while the theories related to the gravity waves in the terrestrial atmosphere might not be used or the smi
temperature perturbation might not be associated with the gravity waves in the region below the Venus cloud layer.
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