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Introduction: The Mars 2020 rover car-
ries the Mars Environmental Dynamics Ana-
lyzer (MEDA), a suite of sensors to character-
ize the atmospheric dust aerosol cycle and mi-
crometeorology near the surface [1]. 

MEDA will monitor dust properties and in-
situ near-surface pressure, relative humidity, 
air and surface thermal environment, wind, 
and solar radiation cycles 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 photo-
chemistry, thus supporting models and assess-
ments of the preservation potential for organ-
ics on a cache sample. 

Resolving dust and environmental varia-
bles over many time scales is required to (a) 
validate and improve the predictive capabili-
ties of models of the near surface environment 
on Mars, and (b) assess how the environment 
affects operational and rover engineering cy-
cles. Therefore, MEDA’s operation concept is 
to work autonomously and continuously with 
a programmable continued temporal coverage and a var-
iable sampling rate, including during rover sleep peri-
ods.  

Science objectives: MEDA addresses the following 
investigations:  

a. To determine the physical and optical properties
of the local atmospheric aerosols.  Particle abun-
dance, size distribution, shape, phase function,
and how these optical properties relate to the me-
teorological cycles (diurnal, seasonal, interan-
nual).

b. To determine the conditions leading to dust lifting
and how the aerosol diurnal cycle responds to the
local diurnal wind regime.

c. To determine how the current environmental
pressure, temperature, relative humidity, solar ra-
diation, net infrared radiation and winds at the
landing site differ from those at the Viking, Path-
finder, Phoenix, Curiosity and InSight locations.

d. To probe the relationship between the surface en-
vironment and the large-scale dynamics observed
from orbiting instruments.

e. To investigate the energy and water flux ex-
change between the surface and the lower atmos-
phere near the rover.

Fig. 1: MEDA on the 
Mars 2020 rover. 
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f. To measure the annual cycles of UV, visible, and
near-IR radiation at the surface of Mars.

g. To obtain the environmental context for weather-
ing and preservation potential of cached samples.

h. To investigate how pressure, temperature, humid-
ity, winds, dust amount and size distribution in-
fluence the In Situ Resource Utilization (ISRU)
engineering efficiency.

i. To form linkages between the MEDA observa-
tions and models extrapolated to the Martian sur-
face.

With that purpose, the instrument will characterize 
the diurnal to seasonal cycles of  

(a) the local physical and optical dust properties
(total column abundance, size distribution,
and phase function, which can be used to esti-
mate some shape properties) as well as its tem-
poral response to the meteorology, and;

(b) the local near-surface environmental pres-
sure, air and surface temperatures, relative
humidity, wind, and UV-visible-IR solar radia-
tion,

by measuring autonomously and continuously at an ad-
justable sampling rate even when the rover main com-
puter is asleep. 

Science Performance: Table 1 shows the science per-
formance of the MEDA instrument after being inte-
grated on the Mars 2020 rover. 
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Table 1 Measured science performance of the MEDA instrument 
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