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ABSTRACT

To evaluate plausible range of meteorological conditions at proposed
landing site of Mars surface exploration mission, we try to assess the Mars
surface environment from planetary to atmospheric boundary layer scale by
using simulation results obtained by General Circulation Model (GCM),
Regional Meteorological model, and Large Eddy Simulation (LES) model
(LES). For mesoscale assessment, CReSS which is developed by HyArc
Nagoya University will be used. For boundary layer scale, SCALE-LES
which is developed by RIKEN AICS will be used as LES model (Sugiyama
et al. 2013; Nishizawa et al. 2013). For planetary scale assessment, we use
a planetary atmospheric general circulation model DCPAM which is
developed by GFD Dennou Club (Takahashi et al. 2012).

In this work, we compare simulation results of DCPAM to observation
results of Viking and Mars Path Finder (MPF) and show that these
observation data well reproduced by using DCPAM data with systematic
calibrations. Based on these results, assessment of surface environment at
Juventae Chasma is performed. CReSS and SCALE-LES are now tuned to
Mars and preliminary experiments are performed successfully.
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Figure 4: Seasonal variation of zonal mean total dust optical depth at 0.67 um radiation (upper panel ) and surface temperature
(lower panel); (upper left) prescribed to DCPAM, (left right) observed by MGS, (lower left) simulated by GCM, (lower right)
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Figure 5: (Left panel) Diurnal variation of ground and atmospheric temperatures: black mark indicates MPF observation at 1.5 m
height, blue mark indicates 2nd level level (about 12.5 m height) model temperature and red mark indicates estimated
atmospheric temperature at 1.5 m height. (Right panel) Seasonal variation of surface pressure at Viking Lander 1 site: black
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Figure 7: Seasonal variation of ground (red mark) and 1 m height (blue mark) atmospheric temperatures (left panel), and surface
wind veloeitys fright panel) at Juventae Chasma simulated by DCPAM.
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Figure 8: Sensitivity of seasonal variation of ground and 1 m height atmospheric temperatures (upper panel), and surface wind
veloeiggulswer anal ) s dust optical depth: (left) MGS dust scenario, (middle) T = 1.0 case, (right) T = 5.0 case.
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Figure 9: Diuanal change of horizontal wind vector (upper panel) and histogram of wind velocity of 5 m height at Newton crater
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Figure 10: Horizontal distribution of vertical wind at 2.5, 100, 500, and 2000 m height at LT=14:00 in the case of T
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