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Spectral analysis of planetary-scale disturbances in the Mars atmosphere using
MGS/TES data
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Atmospheric wavenumber spectra of planetary scale disturbances in the Mars atmosphere have been obtained as a funct
of latitude and season from MGS/TES atmospheric temperature data. In the Mars atmospherie, structures of wave with zon
wavenumber 1 and 2 have been studied, but wavenumber spectra have never been obtained. Wavenumber spectra reflect
excitation processes of atmospheric distrabances and the energy cascade in turbulent motions. For example, in the Eartl
atmospheric wavenumber spectrum, the low wavenumber regime is dominated by the stationary component of the flow and tt
high wavenumber regime is dominated by transient component. There is a peak at the zonal wavenumber of 5-6 due to the forcir
by baroclinic instability at this scale.

We analyzed the temperature disturbances at 0.5 hPa (about 25 km altitude) in the longitudinal direction to obtain power specti
of stationary and transient component covering zonal wavenumbers 1 - 6. Before the analysis all temperature data were binne
in latitude increments of 5 degrees. The stationary wave spectra in each season were obtained from temperatures that have b
binned in longitude increments of 30 degrees and averaged in each 30-degrees Ls (about 60 days) period. The transient we
spectra were obtained from temperatures on successive 12 orbits from which the stationary wave have been subtracted. Fina
the spectra were averaged in the latitude bands of 30 degrees width centered at 60S, 30S, equator, 30N and 60N.

The results show that the high latitude of the winter hemisphere has the highest power and a spectral peak occurs at tt
wavenumber of 1 in this region. In other seasons or latitudes, spectral peaks sometimes occur at the wavenumber of 2. In the Ic
wavenumber regime, the spectral power is dominated by stationary waves in the high latitude of the southern winter, while it is
dominated by transient waves in the high latitude of the northern winter. In the high wavenumber regime, on the other hands
transient waves dominate through the year. Interannal variability was also found to be large. We will further investigate the
energy distribution of the Mars atmospheric disturbances at different altitudes and in other years, and compare it with the Earth’
one.
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