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Detached dust layers

Dust, L =150, MY 29, Nightside
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Change of surface dust 2001 across

the 2001 global dust storm
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Change of surface dust during one Mars
year after the 2001 global dust storm
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Water cycle

Water exchange with
Small-scale water \ polar caps

exchange with localized
subsurface reservoir

Cross-equatorial

water exchange
and transport to
the exosphere
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Stability of the various reservoirs
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Original plan: Continuous global monitoring from high
orbit using a set of dedicated meteorological sensors

Radlo occultation Polarimetric camera
* temperature profile *Dust

*Clouds

* Particle sizes

Altitude, km

N

Temperature, K

d- /2% Sub-millimeter sounder
Q{Q M :)R camera <) 4 *3-D temperature
* Dust
*Water vapor
* Surface temperature Trace gases
*|sotopic ratios

- Orbital period: 12 hours
*Surface temperature

- Visualization of transport processes and diurnal
cycle by global mapping conducted every one hour




Optional instruments

 Narrow angle camera
— Monitoring localized dust events
* Near-IR mapping spectrometer

— Mapping CO, column (surface pressure), water vapor, and
surface ice

 Mid-IR spectrometer
— Mapping dust, clouds, and trace gases
— Limb and nadir



Pressure (mbar)

Changing views of Martian meteorology

M

Planetary-scale distributions of dust SRS JHi

and other species are interpreted
based on GCMs
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combined with meteorological data (with the
help of data assimilation)



Issues to be clarified

* How effective the “weather satellite-like” imaging observation is
for better understanding Martian meteorology and material
transport

— Is horizontal mapping of dust very helpful for characterizing
dust transport (and data assimilation) even if no information on
the vertical distribution is available ? Detached dust layer now
seems to be essential.

— Can regional/synoptic scale transport be really well understood
even if no information on near-surface winds is available ?

— Is dust/cloud tracking efficient also for Mars ?

— 1Is CO, column (surface pressure) measurement helpful even if
high-quality measurements are limited in time and space ?

Minimum set of instruments
— VIS/IR camera if only 2-3 kg is available ?
* Expected unresolved issues after TGO



