N

N

Temperatures and Winds in the Martian Mesosphere from
CO2 Clouds Observations and GCM Simulations

F. Gonzalez-Galindo, Anni Maattanen, A. Spiga, Francois Forget

» To cite this version:

F. Gonzalez-Galindo, Anni Méaittanen, A. Spiga, Francois Forget. Temperatures and Winds in the Martian
Mesosphere from CO2 Clouds Observations and GCM Simulations. Fourth International Workshop on the
Mars Atmosphere: Modelling and Observations, Feb 2011, Paris, France. pp.406-408. <hal-00642922)

HAL Id: hal-00642922
https://hal.science/hal-00642922v1

Submitted on 17 Nov 2020

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-00642922v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

TEMPERATURES AND WINDS IN THE MARTIAN MESOSPHERE FROM
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The presence of mesospheric £Qouds in the Mar-
tian mesosphere has been recently revealed by different
instruments: TES and MOC on board Mars Global Sur-
veyor (Clancy etal., 2004, 2007), SPICAM (Montmessin
et al., 2006), OMEGA (Montmessin et al., 20075
ttanen et al., 2010) and HRSC (Scholten et al., 2010)
on board Mars Express, and THEMIS (McConnochie
et al., 2010), on board Mars Odyssey. These observa-
tions have unveiled two different populations of clouds:
equatorial clouds around the aphelion season and mid-
latitude clouds during autumn, mainly in the Northern
hemisphere. In general, clouds tend to appear in re-
stricted latitudinal and longitudinal corridors, and they
have been observed at higher altitudes during the night Figure 1: Difference between the minimum mesospheric tem-
(around 100 km from the surface) than during the day perature predicted by the LMD-MGCM and the condensation
(between 60 and 80 km of altitude). Given that a neces- temperature of C@ as a function of latitude and season. The
sary condition for the formation of these clouds is that location of the observed mesospheric clouds is indicated by
temperatures have to be below the condensation temperthe green crosses
ature of CO2, the presence of these clouds is an indicator
of low temperatures in the Martian mesosphere, and as
a consequence the distribution of mesospheric cloudslatitudes of both hemispheres during autumn, in reason-
can be seen as a distribution of cold mesospheric ar-ably good agreement with the observed distribution of
eas. In addition, some of the observations of the clouds the clouds. However, the model only predicts temper-
have allowed for the determination of their zonal speed, atures below condensation in the mid-latitudes during
that should be similar to the zonal wind speed. So, autumn. We think that small scale processes not in-
these clouds offer very valuable information about an cluded in the GCM, such as the propagation of gravity
atmospheric region characterized by the scarcity of ob- waves to the upper atmosphere, can produce perturba-
servational data. tions and produce excursions below condensation, if the
In this work we use a ground-to-exosphere Gen- average temperatures predicted by the GCM are just few
eral Circulation Model, the LMD-MGCM (Forgetetal., Kelvins above condensation. During the nighttime (fig-
1999; Gonalez-Galindo et al., 2009), to study the tem- ure not shown) the model predicts temperature below
peratures and winds in the Martian mesosphere and com-condensation at almost all latitudes and seasons, while
pare with the information provided by the observations only relatively few nighttime clouds have been observed.
of mesospheric clouds. This will allow to validate the We have found that the model predicts correctly the
behavior of the model in the mesosphere and, more im- altitude, latitude, longitude and local time of the equato-
portant, to gain insight into the physical processes that rial clouds. Minimum temperatures are predicted by the
are behind the distribution of these clouds. model at about 80 km during the day and 100 km during
the night, in good agreement with the observations (fig.
2). This altitude variation is due to the vertical propaga-
Mesospheric temperatures tion of the diurnal thermal tide. The intensity of the diur-
nal thermal tide is the strongest at these seasons around
Fig. 1 shows the distribution of the areas of cold meso- the equator, producing the latitudinal confinement of the
spheric temperatures predicted by the LMD-MGCM equatorial clouds. The areas of minimum temperature
during daytime as a function of season and latitude. are predicted at two longitudinal regions between 150W
Minimum temperatures are predicted by the model close and 40W and between 20W and 20E, which corresponds
to the equator before and after aphelion and in mid- with the longitudes where mesospheric clouds have been
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LMD-MGCM and mesospheric CO2 clouds

ferences between wind intensities measured by different
instruments, in particular for the Ls=30-60 season. The
longitudinal variability of the wind seems to be also
correctly predicted by the model.
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