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Mars as a "natural laboratory" for studying surface activity 
on a range of planetary bodies

Serina Diniega (serina.diniega@jpl.nasa.gov)

This white paper aims to:
Establish that Mars is currently a planet with an active 
surface.
Identify and describe areas in which studies of Mars’ 
environmental conditions & processes enable testing of 
models of analogous processes on other planetary bodies. 
o Current focus is on wind and frost-driven surface activity,

in the present or recent past (Amazonian).
o Mars provides a comparative planetology basis for e.g., 

lower gravity/air-density, sublimation-driven processes.
o Example: the study of Mars wind-formed bedforms 

challenged (and challenges) models of moving sand [e.g., 
1,2] and the bedforms created [e.g., 3].

Outline how the large amount of contextual information 
available for Mars coupled with models derived from 
Earth/laboratory/first principles, etc. can be used to develop 
or test fundamental physics models. 
o Example: on Mars [4] we have global maps of bedform 

locations, coupled in situ and orbital observations of those 
bedforms (over many wavelengths), overlapping high-res
images enabling change detection, models of wind over 
known topography, wind direction maps based on 
landforms, (limited) observations of wind and sand 
motion, known grain sizes, etc.

Prioritize the science questions and/or measurements that 
would best advance planetary surface process studies.

References: [1] Claudin & Andreotti, 2006, doi:10.1016/j.epsl.2006.09.004. 
[2] Kok, 2010, doi:10.1103/PhysRevLett.104.074502. [3] Lapotre et al., 
2016, doi:10.1126/science.aaf3206. [4] Diniega et al., 2017, doi: 
10.1016/j.aeolia.2016.10.001.

For more info, see https://mepag.jpl.nasa.gov/meeting/2020-
04/whitetopics/WhitePaper_18_Diniega.NaturalLab.pdf

Images (from top): Mars aeolian bedforms upon bedforms, Artistic 
representation of Mars seasonal frost jets, Pluto surface features, Vestan
crater wall gullies
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