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The properties and distribution of water ice clouds follow a complex seasonal cycle on Mars. We used limb obser-
vations provided by the OMEGA imaging spectrometer to study atmospheric water ice through its near-infrared
spectral properties. Water ice aerosols are characterized by a diagnostic scattering maximum at wavelengths be-
tween 3 µm and 3.6 µm. We have performed Mie and radiative transfer modeling of the scattering properties of
water ice to simulate OMEGA observations of various cloud types. Model results show that the exact position of
this maximum is particle size dependent, which provides a fast and efficient method to estimate the mean particle
size of water ice aerosols layers. The large number of OMEGA limb observations acquired so far at various lon-
gitudes, latitudes and solar longitudes have been used to constrain the variability of water ice aerosols properties.
The particle size generally correlates with altitude, with larger, micrometers size particles found at about 10 km
while small particles (< 0.5 µm) are observed at higher altitudes. We report the first identification of a very high
altitude water ice cloud layer with a maximum located at 75-80 km. This identification of a mesospheric water ice
cloud has important implications on our understating of the Martian atmosphere, as CO2 is usually though to be
the only constituent able to significantly condense at these altitudes.


