Anna Fedorova 
email: fedorova@iki.rssi.ru
  
Franck Montmessin 
  
Oleg Korablev 
  
Franck Lefevre 
  
Gaetan Lacombe 
  
Jean-Loup Bertaux 
  
Multi-annual monitoring of the water vapor vertical distribution on Mars by SPICAM on Mars Express
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Observations

In this work, we present the first multi-annual survey of water vapor in the middle atmosphere of Mars based on SPICAM/MEx occultation measurements. SPICAM IR is an infrared spectrometer employing an Acousto-Optic Tunable Filter (AOTF) working in the spectral range of 1-1.7 μm with a spectral resolution of 3.5-4 cm -1 , nearly constant in wavenumbers [START_REF] Korablev | SPICAM IR acousto-optic spectrometer experiment on Mars Express[END_REF]. SPICAM can observe the H 2 O vertical distribution using the 1.38 µm band, the CO 2 density in the 1.43 µm band, and the aerosol density and size distribution using several continuum portions of the spectrum. We analyzed Eight Martian years of H 2 O vertical distribution from MY27 to MY34. 

Results

The upper limit of water density detected by SPICAM varies from 50-60 km in aphelion to 70-90 km in perihelion. In aphelion (Ls=0-120°), the H 2 O mixing ratio <30 ppm at levels above hygropause. At Ls=60-120°the hygropause height varies from 15 to 25 km in middle northern latitudes. The perihelion season through regular years has not shown a prominent increase of the water content in high altitudes in the Northern hemisphere. In the Southern hemisphere the increase of density and mixing ratio was observed for all Martian years at an altitude of 50-80 km. The largest mixing ratio >100 ppm at 40-90 km was observed at Ls=240-290°in high and middle southern latitudes. We also present a comparison of two global dust storms of MY28 and 34 and we concluded that the GDS of MY28, coincident with southern summer solstice, shows a noticeably higher water increase.
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 1 Figure 1. Seasonal-latitudinal coverage of SPICAM observations in solar occultations for eight Martian years. The open circles mark faulty observations inapplicable for retrieval.