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Abstract because of technical limitations). OMEGA high
spatial resolution permits the investigation of the
This presentation provides a summary of the main regional water cycle. The solar_ occ_ultation mode of
discoveries made by Mars Express instruments SPICAM is able to map for the first time the seagpn
involving the Martian water cycle. Results from the SPatial and interannual variations of the vertical
monitoring of the annual and diurnal variations of distribution of water vapor in the atmosphere, an
atmospheric water vapor will be presented. Pagicul important missing piece for the understanding ef th
attention will be given to the retrievals of,®  Water cycle. Observations of water vapor are
vertical distribution and the discovery of the freqt ~ Complemented by surface analysis of ices [5] afld so

presence of water supersaturation in the Martianhydration [4], performed mainly by OMEGA, and by
atmosphere. other atmospheric species involved in the watefecyc

as ozone [6] and CO [10], from SPICAM and PFS.

1. Introduction 2 Results

Observation of water vapor has always been a prime _

objective of space missions towards Mars since itsAll the instruments on Mars Express agree that the
first detection [12]. The Viking [3] and MGS [11] atmosphere of l\_/la_\rs is drier than previously thought
spacecrafts unveiled the presence of a water eycle BOth  MAWD/Viking and MGS/TES found a
the planet possessing a clear seasonal dependendB@ximum of 100 pr. um during the northern summer,
with little interannual variability. The water cgcbn ~ Whereas a value between 50 — 70 pr. um was
Mars is dominated by the sublimation/condensation Measured by MEx [8]. The four Mars Express
process from the polar caps, especially the narther datasets are in good qualitative _and quantitative
one which is the main source of atmospheric water @dreement (Figure 1). The reanalysis of TES [Smith,
during the year. Several other factors act as ssurc Private communication] and MAWD [2] confirmed
or sinks for water vapor, though. Sorption processe this result, that has far-reaching consequencetsen
from the regolith layer, transport from global and Martian climate as a whole.

local circulation, and water ice clouds all pagate ) o

actively to the water cycle. Their relative imparta, The results on the diurnal variability and on the
however, is still not well constrained, due to the connected topic of the regolith impact on the water

difficulty of disentangling the mutual feedbacksdan cycle are less clear-cut, due to the fact that the
to the lack of dedicated measurements. integrated amount of column density is not the best

diagnostics for this kind of analysis. Both OMEGA
and PFS-LW suggest that the diurnal exchange of
water between the atmosphere and the regolith layer

A new look at the water cycle has been provided by IS limited within 5 pr. pm. This contradicts sonme i
the ESA mission Mars Express. Simultaneoy® H situ observations that retrieve variations of ~pt0
observations are routinely performed by the MEx MM- Atmospheric circulation seems to be the
spectrometers, OMEGA, SPICAM and PFS, that dominant contribution to the spatial distribution o
possess complementary  characteristics. TheWater, not onl_y at large s_cale but also_ at mesescal
combined dataset covers more than 4 Martian years!€Vel at leastin some regions as Tharsis [7].

Mars Express allows also the exploitation of other

important diagnostics neglected up to now (mainly

1.1 MarsExpress



the saturation state of the atmosphere shows lieat t
water in excess is often supersaturated. In faotem
than 50% of the sample exhibits a degree of
supersaturation, up to a saturation ratio of 18ome
orbits. The supersaturation of water vapor on Niars
the likely consequence of processes related to the
complex cloud microphysics, as the removal of
condensation nuclei due to scavenging effects. The
importance of water ice clouds and the connection
between the water and dust cycles is shown also by
other discoveries, as the frequent presence ofax la
enriched in water vapor below a detached aerosol
layer, probably generated by water deposition

e SPICAM PFS-LW

Figure 1: comparison of the annual trend of water References
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Figure 2: comparison between the profiles

retrieved on the northern hemisphere by

SPICAM (left) and the LMD-GCM results (right)
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Not only the observations show a variety of shapes
not present in the GCM, but the latter constantly
underestimates the ,B8 mixing ratio at mid-

atmosphere, between 30 and 50 km. Computation of



