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To understand atmospheric variability on Mars, the distribution of surface pressure is important. Since Mars has a large
orbital eccentricity, solar radiation fluctuates by more than 30% per year. As a result, large global and mesoscale variations
are caused by the condensation and sublimation of CO2 and H20 and the local and seasonal variations of dust. On Earth, the
distribution of surface pressure can be obtained by many observation points on the ground. However Mars only has a few
numbers of landers at specific locations, so the horizontal distribution of the surface pressure has been poorly understood.
global surface pressure distribution of Mars can only be delivered from the orbiter data.

Forget et al. (2007) and Spiga et al. (2007) are the only examples of the successful derivation of mesoscale surface
pressure distribution. In this trial, the surface pressure was retrieved from the near-infrared CO2 absorptions at 2 um taken
by OMEGA onboard Mars Express (MEx) during its initial observation (2004-2005). The CO2 mixing ratio in the lower
Martian atmosphere (well known as 0.9532 in early summer obtained by the Viking Lander mass spectrometer) can be
assumed as uniform in altitude, and we can assume that the surface pressure is in proportion to the CO2 column density
when the atmosphere is hydrostatic.

In this previous case, only ideal data (e.g., no aerosol scattering, etc.) were used, and only about 0.7% of the total data (29
out of about 4,000 nadir observations) were utilized. From those limited data sets, the pressure distribution over 95 x 150
km (2.5 deg in longitude, 4 deg in latitude) could be derived and succeeded to show the pressure gradients and atmospheric
waves.

The near-infrared spectrometer MIRS onboard the Martian Moons eXploration (MMX) mission, which is scheduled for
launch in 2024, will be able to observe a wide area in the mid-to low-latitudes in one-hour intervals by using the scanner
mirror of the instrument and the maneuver operation of the spacecraft. Continuous observations of the mid-and low-latitude
Martian atmosphere are planned from its orbit around Phobos. We have tried to make use of this capability to retrieve a
wide-area surface pressure distribution.

We first retrieve the mesoscale surface pressure from the entire period of MEx/OMEGA observations (2004-2010) in
its SWIR (near-infrared) channel 1.8-2.2 um (25 points, wavelength resolution 20 nm). Following the method adopted
in Forget et al. (2007) and Spiga et al. (2007), the CO2 column density is used for the estimation of the surface pressure
with surface altitude correction. Eight physical parameters (atmospheric pressure, temperature, surface albedo, dust opacity,
water ice, solar zenith angle, solar viewing angle, and phase azimuth angle) can affect the observed spectra. Therefore, at
first, we prepared ~3,640,000 cases of calculated spectra based on the HITRAN2020 database, calculated with the radiative
transfer code ARS (Ignatiev et al, 2005). Using this spectral table, surface pressure could be quickly retrieved by matching
the calculated spectra and the observed one, by the maximum likelihood estimation method. In this presentation, we will
report the status of and results from our surface pressure derivation system adopted for MEx/OMEGA. In addition, we will
also discuss the potential issues requested for the global pressure derivation system to be adopted by MMX/MIRS. We will
work to fully make the most of the wide-field spectroscopic imaging capability of MMX (19.8x40 deg field of view, about 80
times larger than OMEGA/MEX). For this application, the treatment of real atmospheric conditions with aerosol scattering is
a challenging point.
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