
LPS XXVII 807 

A CONCEPT OF THE LONG-TERM ATMOSPHERIC STUDY OF MARS 
M.Ya. Marov* and G. D. Walberg, Mars Mission Research Center, 

North Carolina State University, Raleigh, NC 27695-7921, USA 
* Also: M.V. Keldysh lnstitute of Applied Mathematib, Moscow 125047, 

Russia 

A new strategy of getting insight into the problems of meteorology 
and climate system of Mars is discussed. The concept of a very small 
and cheap project targeted specifically t o  in-depth atmospheric study 
and based on moderrt techriology is addressed. The basic scientific 
rationale pursues the idea t o  use microstations network distributed 
judiciously by latitude and longitude over the Martian surface, together 
with a Mars orbiter placed at near-polar orbit. Every microstation 
provides essentially continuous measurements of temperature, 
pressure, wind direction, velocity and atmospheric turbulence, solar 
incident direct and scattered radiation and net thermal flux, as well as 
variation of the abundance of  trace gases and aerosols. These 
measurements are complemented by regular measurements of the 
temperature profiles, water vapor abundancies and aerosol 
distributions from the orbiter, that controls operation of the network 
and serves for data collection, compression and relay. 

These long-term measurements are intrinsicaliy related to  the 
problems of planetary heat, momentum, and mass budgets and 
atmospheric dynamics. They would provide critical information on 
polar heat balances which incorporate meridional mass and heat flow 
and the structure of meridional overturning circulation, and the 
distributions of the momentum, heat, and moisture fluxes at the 
surface as important components of both the general circulation and 
the forcing. Adequate boundary layer measurements of wind, moisture, 
and temperature would ensure diagnosis of the formation of weather 
systems and the relationships between atmospheric thermal state, 
surface features and threshold behavior responsible for triggering dust 
storms. 

he basic instrumentation package is derived from the meteopackage 
developed by the Keldysh lnstitute of Moscow jointly with the Finnish 
Meteorological lnstitute and the University of Cotorado for installation 
on the penetrators of the MARS 96 mission. The new meteopackage 
contains six instruments that provides all the baseline measurements 
and is only* 0.35 kg by mass. I t  improves significantly on the former 
meteopackage but possesses enhanced credibility since it is based on 
an existing prototype. A capable miniature instrumentation integrated 
into very small, lightweight, low-cost, microstation (beackon) having 
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a total  mass about 5 kg enables an affordable, near-term Mars 
meteorological survey mission . 

The basic payload that is delivered to  Mars is supported by the 
microstation robust design, the latter being considered as the 
necessary extending elements for this instrumentation. Each 
microstation is further integrated into a small entry vehicle/lander 
which provides thermal protection during atmospheric entry, limits 
entry and landing decelerations t o  tolerable values, deploys the 
microstation in a near-vertical orientation and carries a battery, 
deployable solar arrays, and a radio ,transmitter/receiver. Preliminary 
analyses have shown that the mass of  each integrated entry 
vehicle/microstation can be held to  approximately 11 kg which allows 
18 microstations t o  be deployed and is consistent with a single Med- 
Lite launch. 

The principal mission concept that these microstations are designed 
to  support and involving the integration of directly measured local data 
and remotely sensing atmospheric profiles measured from the orbiter, 
is similar t o  what is commonly used in the Earth's meteorology for 
weather forecasting. The strategy of the scientific program is based on 
the concept of quasi-4-dimensional data assimilation on the most 
comprehensive basis involving global distributions and both long and 
short term variations of the principal atmospheric parameters coupled 
with the use of general circulation models. The relationship between 
thermally forced components of the planetary circulation and forcing 
will be evaluated based on the pressure and other parameters 
distributions integrated from the microlanders network and verified 
through synoptic observations and the utilization of  space-time 
sampling characteristics. These data will be especially valuable t o  
deduce specific signatures of the density field and thus for defining the 
baroclinic properties of  the major components of  the generai 
atmospheric circulation. 

- 

Altogether this finite strategy is clear, well balanced and relatively 
easy t o  implement. The scientific objectives of the project targeted 
specifically t o  Mars are relevant t o  important problems o f  
comparative planetology, atmospheric science and Earth study, 
including refinement of general circulation modeling, improvement of 
weather forecasting and a test of models which predict long-term 
climate changes on the home planet. 

Reference: [1 ] Marov, M.Ya.et al. Paper presented at 46th Congress of 
Astronautical Federation, Oslo, Norway, October 2-7, 1995 
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