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Introduction:  The recently ended Martian year 

(MY) 341 represents an extremely interesting one for 

studies linked to dust storms on Mars, and their im-

pacts on the entire atmospheric system. 

A global dust event (GDE) had its initial explosive 

growth in early northern fall (LS~185°-190°, i.e. late 

May/early June 2018) near the site of the Mars Explo-

ration Rover “Opportunity” in Meridiani Planum, be-

fore attaining the planetary scale at most latitudes. The 

onset and evolution of this latest GDE have been 

closely monitored by three NASA’s orbiters (including 

the Mars Reconnaissance Orbiter –MRO-), two ESA’s 

orbiters, ISRO’s orbiter, and observed from the ground 

by NASA’s rovers “Curiosity” and “Opportunity” (the 

event led to the end-of-mission of the Opportunity 

rover, with last communication received on June 10, 

2018). Furthermore, MY 34 also features the devel-

opment of a late-winter, large regional dust storm 

whose intensity has no equivalent in the past eleven 

Martian years, since global satellite monitoring re-

sumed. The occurrence of two important dust events in 

the same Martian year, however, is reminiscent of 

what happened in MY 12, when two global dust events 

were successively observed by the Viking spacecraft at 

LS~205° and 280° (February and May, 1977), see [1].  

Large dust storms have dramatic impacts, for in-

stance, on the circulation of the lower atmosphere, the 

density of the upper atmosphere, the characteristics of 

the ionosphere as well as the atmospheric escape. Fur-

thermore, they also have critical consequences for ro-

botic missions (as the “Opportunity” rover experi-

enced), and future human missions, see e.g. [2].  

Given the importance of dust storms on Mars, there 

is compelling need to produce an accurate reconstruc-

tion of their spatial and temporal evolution for scien-

tific purposes, and to generate a reliable forecast of 

their onset for purposes linked to robotic and human 

exploration. This applies particularly to GDEs, which 

have the most dramatic impact and the least predicta-

ble variability. Reconstructing the evolution of large 

(regional- and global-scale) dust storms can be cur-

rently achieved thanks to the plethora of multi-annual 

satellite observations, while forecasting their onset is 

still a task for the future. 

                                                                 
1 MY34 started on May 5, 2017, and ended on March 23, 2019. 

Reconstructing Martian dust storm evolution:  

We have reconstructed daily maps of airborne dust 

from MY 24 through 34 (April 1999 through March 

2019) using satellite atmospheric observations by the 

Thermal Emission Spectrometer (TES) aboard Mars 

Global Surveyor, the Thermal Emission Imaging Sys-

tem (THEMIS) aboard Mars Odyssey, and the Mars 

Climate Sounder (MCS) aboard Mars Reconnaissance 

Orbiter [3, 4]. Our methodology works by gridding the 

available retrievals of column dust optical depth 

(CDOD) from TES and THEMIS nadir observations, 

as well as the estimates of this quantity from MCS 

limb observations, using an “iterative weighted bin-

ning” procedure. Regular maps of CDOD are produced 

by spatially interpolating the irregularly gridded maps 

using a kriging interpolator. These regular maps are 

currently used as dust scenarios in the Mars Climate 

Database (MCD), and in many modelling applications. 

The most recent improvements to the maps already 

publicly available on the MCD website2 are: 

 The use of updated CDOD retrievals from 

TES, which correct spurious values at the po-

lar cap edge; 

 The validation of infrared CDOD maps for 

TES years using visible retrievals (from TES 

Emission Phase Function data), and Mars Or-

biter Camera (MOC) images; 

 Specific MCS retrievals and gridding proce-

dure for the MY34 GDE, which allow for the 

production of four CDOD maps per sol (at 

four different Mars Universal Times –MUT) 

and, therefore, the reconstruction of some dai-

ly variability of column dust optical depth. 
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