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Introduction: The NASA Interior Exploration 

using Seismic Investigations, Geodesy and Heat 

Transport (InSight) mission to Mars successfully 

landed on November 26
th
, 2018 in Elysium 

Planitia. One of its goal is to characterize the 

seismic activity of Mars, which can be triggered 

by three main types of sources: tectonic, meteorit-

ic, and atmospheric (e.g. turbulence). Prior to 

landing, there were extensive efforts to under-

stand the atmospheric contributions to the seismic 

signal on Mars [1-6]. One atmospheric signal that 

was predicted to be potentially detectable by both 

the InSight atmospheric package, part of the Aux-

iliary Sensor Payload Suite (APSS) and seismo-

meters (SEIS), as well as on orbital images was 

dust devils. [7] reported numerous dust devil 

tracks in the close vicinity of the InSight landing 

site, preceding the landing, denoting surface 

changes caused by the passage of dust devils in 

Elysium Planitia. Large-Eddy Simulations also 

indicated that large pressure drops caused by 

dust-devil-like convective vortices are expected 

to be ubiquitous at the InSight landing site [6]. In 

this study we analyze a preliminary set of images 

from the High Resolution Imaging Science Exper-

iment (HiRISE) on board of the Mars Reconnais-

sance Orbiter (MRO) that have been acquired 

before (May and July 2014) and after (e.g., De-

cember 6
th
 and 11

th
, 2018 the landing of InSight, 

to validate our methodology for dust devil tracks 

identification and characterization (see for exam-

ple Figures 1 and 2). 

Dust devil tracks in HiRISE images: Fol-

lowing the landing of InSight, we explore how 

the formation of new dust devil tracks can be evi-

denced in sets of successive HiRISE images ac-

quired a couple of sols apart. Tracks are charac-

terized by dark linear traces ranging from a few 

meters to more than ten meters wide and oriented 

in the ambient wind direction, that can be directly 

compared to wind direction recorded by the In-

Sight lander’s meteorological package. Detailed 

analyses are performed in order to determine the 

distribution of azimuths, sizes, and distances from 

the lander, for each dust devil passage identified 

in the HiRISE images. 

 

 
Figure 1. Example of a dust devil track (yellow 

arrows) observed on May 2014 (4.5 years before 

landing) in HiRISE image 

ESP_036761_1845_RED image, in the close vi-

cinity of the future InSight landing site (red dot). 

White rectangle marks the location of Figure 2. 

2390.pdf50th Lunar and Planetary Science Conference 2019 (LPI Contrib. No. 2132)



Assessing dust devil activity (and any sur-

face changes) at the InSight landing site:  Re-

sults will be used to better link dust devils with 

signals recorded by the pressure and seismic 

measurements carried out by the APSS and SEIS 

instruments on board InSight. Moreover, forth-

coming HiRISE observations will be used to fur-

ther characterize ongoing dust devil activity and 

improve the statistics of those events. Note that 

repeat of HiRISE images collected during the In-

Sight mission will also be employed to detect po-

tential wind-driven movement or migration of 

other aeolian features, such as ripples, that can 

more generally be compared with wind speed and 

direction measurements from InSight, as well as 

the detection of new meteoritic impact that could 

act as seismic sources. 

 

 

Figure 2. Close-up view from Figure 1 (see white 

rectangle in Figure 1) of the dust devil track (yel-

low arrows) seen in the HiRISE  image 

ESP_036761_1845_RED (May 2014). 
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