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Introduction: NASA’s Mars 2020 (M2020) rover 

mission [1] includes a suite of sensors to monitor and 
document the modern environmental conditions near 
the surface of Mars, and to constrain bulk aerosol 
properties from changes in atmospheric radiation at the 
surface. The Mars Environmental Dynamics Analyzer 
(MEDA) [2] consists of a set of meteorological sensors 
including a wind sensor, a barometer, a relative 
humidity sensor, a set of 5 thermocouples to measure 
atmospheric temperature at ∼1.5 m and ∼0.5 m above 
the surface, a set of thermopiles to characterize the 
thermal IR brightness temperatures of the surface and 
the lower atmosphere. MEDA adds a radiation and dust 
sensor to monitor the optical atmospheric properties that 
can be used to infer bulk aerosol physical properties 
such as particle size distribution, non-sphericity, and 
concentration. 

MEDA’s investigation: The Mars Environmental 
Dynamics Analyzer (MEDA) is a contributed suite of 
sensors designed to address the characterization of dust 
size and morphology, as well as monitoring the surface 
weather measurements. MEDA’s design makes it more 
than a dust characterization and MET station package, 
as it offers synergies with the goals of other Mars2020 
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 can track direct and diffuse radiation 
in a geometry that characterizes the prevailing 
environmental dust properties, the behavior of solar 
radiation on sub-diurnal 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) improve 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.  

Fig. 1 shows MEDA’s elements on the rover 
Perseverance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. MEDA on Perseverance 
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Science Performance: The MEDA instrument 
shows the following performance, after being integrated 
on the Mars 2020 rover: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Operations: MEDA has been designed to work 

continuously around the clock, logging the 
environmental magnitudes with the cadence and 
frequency that are indicated to the instrument through a 
certain programming, even when the rover is sleeping. 

This way, the Atmospheric working group and the 
MEDA team will be able to adjust the instrument’s 
activity to the power, timing and data volume re-
strictions set by the mission, depending on each day 
scenario. 

MEDA’s first investigation - Atmospheric 
context around Perseverance Entry-Descent-and-
Landing: MEDA’s first investigation was dedicated to 
collect data that would support EDL post analysis and 
future missions to Mars. The first sols of MEDA on the 
Martian surface were used to schedule health checks; 
the instrument used those to include atmospheric 
observations that could constraint the large scale 
atmospheric context in which M2020 performed EDL. 
These data will be used for post-analysis of the 
atmospheric models used for EDL. Like atmospheric 
data from previous missions, this analysis and MEDA’s 
first results help understand the safety margin of future 
landing and launch maneuvers of future missions such 
as the Mars Sample Return mission, as well as for future 
Human Exploration. 

MEDA entered the Mars atmosphere at Ls~ 5. The 
presentation will show the large scale atmospheric 
variability in pressure characteristic of a (calm/unstable) 
atmosphere with (high/low) variability sol-to-sol. There 
will be also an analysis of the level of sub-hourly 
variability encountered on Jezero at the time of landing 
on the first 10 sols after landing. 

 

Measurements: Through the daily operation of the 
instrument throughout the mission, the team plans to 
record a vast amount of data to support the operation of 
other instruments and systems on the rover, specially the 
MOXIE technology; characterize the atmospheric dust 
size and morphology to understand its effects on the 
operation of surface systems and human health; and to 
validate the global atmospheric models.  
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