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The Mars Environmental Dynamics Analyzer
(MEDA) is a contributed REMS follow-on suite of
sensors designed to address the Mars 2020 AO investigation goals D.2 “characterization of dust size and
morphology” and D.3 “surface weather measurements”
while maximizing the REMS and PanCam/HazCam
heritage. MEDA’s design makes it more than a dust
characterization and MET station package, as it offers
synergies with the goals of other AO investigations,
Mars Program objectives, and with Mars Strategic
Knowledge Gap investigations.
MEDA will monitor dust properties and in-situ
near-surface pressure, relative humidity, the air and
surface thermal environment, wind, and the solar radiation cycle autonomously on Mars around the clock.
The solar radiation sensors will track direct and diffuse
radiation in a geometry that characterizes the prevailing environmental dust properties, the behavior of solar radiation on subdiurnal time scales, and the impact
of solar radiation on local photochemistry, thus supporting assessments of the preservation potential for
organics on a cache sample.
Resolving dust and environmental variables over
many time scales is required to (a) the predictive capabilities of models of the near surface environment on
Mars, and (b) assess how the environment affects operational and rover engineering cycles. Therefore,
MEDA’s operation concept is to work autonomously
and continuously with a programmable continued temporal coverage and a variable sampling rate, including
during rover sleep periods.
The MEPAG’s P-SAG report (2012) recommends
understanding the different Mars surface scenarios
which requires sampling the near surface environment
at geographically diverse locations on Mars. The suite
of sensors chosen will enable comparisons to the environments measured at other surface locations previously explored on Mars, with the MSL REMS heritage
enabling very robust comparisons to the meteorological station currently operating in Gale Crater
MEDA addresses the following investigations:

a. The physical and optical characteristics of the local
atmospheric dust. Its particle abundance, size distribution, nonsphericity, and how do these optical properties
relate to the meteorological cycles (diurnal, seasonal,
interannual).
b. The conditions leading to dust lifting and how
does the aerosol diurnal (daytime and night time) cycle
respond to the atmospheric wind regimes.
c. How do the current environmental pressure, temperature, relative humidity, solar radiation, net infrared
radiation, and winds at the landing site differ from
those at the Viking, Phoenix, MPF, and Curiosity locations.
d. The relationship between the surface environment
and the large-scale dynamics observed from orbiting
instruments.
e. What are the energy and water fluxes between the
surface and the lower atmosphere of Mars near the
rover.
f. What are the annual cycles of the solar UV, visible
and NIR radiation on the surface of Mars?
g. The environmental context for weathering and
preservation potential of a possible cache sample.
h. How do pressure, humidity, temperature and
winds influence the ISRU engineering efficiency?
i. How do the MEDA observations agree with
models extrapolations to the Martian surface.

Fig. 1: MEDA fact sheet.
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