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1. ABSTRACT

Dust storms on Mars cause variations in atmospheric temperatures and dynamics due to
heating and its response. These effects are most intense during the dust storm season
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Global Surveyor (MGS) and the Mars Climate Sounder (MCS) onboard the Mars Reco
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Kallow them to be grouped as type A, B and C (Kass et al., 2016).

360°), when most of the dust transport occurs due to global and regional storms in late boreal winter.
Thanks to the measurements taken by the Thermal Emission Spectrometer (TES) onboard the Mars

Orbiter (MRO) It is possible to study the spatial and temporal variability of these storms over the last
12 Martian Years (Martin-Rubio et al., 2024). Although each storm must be considered independently,
It IS possible to observe how the storms occur seasonally following specific recurrence patterns that
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Figure 1. Full-day measurement of the MRO satellite, in-track (blue) and off-track
(red and Orange).
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~ MGS and MRO satellites both have a near-polar, N e
Sun-synchronous orbit, with measurements

centered at 2 AM./2 PM. and 3 A.M./3P.M.
respectively. In this work we focus on nadir

resolution of ~3 km extending from the surface to
~40 km for atmospheric temperature profiles. MCS
observes the forward limb in the direction of MRO's
orbital motion, producing “in-track" measurements.
It also takes some "off-track” measurements,
looking at different regions or angles relative to the

S 6 7 8 s DU LB L1800 2 » 234 temperature and dust, extending from the surface
to an altitude of ~80 km with a resolution of ~5 km.
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3. RESULTS ER
i First, we use temperatures around 50 Pa (~25 km) during | | g) e —a— =ed o
. the dusty season (L, = 180° - 360°) to perform a time o ssso _ SA¥ “’K R r\\ \ 10 [ .- g
3 evolution analysis by creating a grid (Figure 2). The O esmma T VAR IR il & VR & " . It g e el |
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> We observed that type C storms did not appear in the -20 A0 e i o ] | “p,"m > 3
; . thermal response figure in years MY 24, 25 and 28 but alll —aof & S S|y Agyo/ /Q",'Nggﬁrf s flrelles lanitic X0 / / '
- of them had late-season a storm (yellow arrows). sof 4 s RV Y =Y // Al =60l
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E Second, we obtain the dust profiles of the C-type storm of the year MY 34 for the orbits passing through [-90° <218
: to 0°] and [90° to 180°] to analyse the vertical and horizontal displacement of the dust (Figure 3ab). A 5O R R I W VR %5 48 9 3 b 5 b o 5
cior Conatfisde e} different vertical distribution of dust has been observed between the two regions: in the western zone the Latitude (°) Latitude (°)
- = | ;‘)’Z i 2°8210 in ig value 0.001 km™ dust extinction exceeds 35 km at all latitudes reaching 45 km, with a greater uplift being <
_ | Temperature (K) o observed in the south. The 0.001 km~tdust in the trajectories of the eastern zone reaches altitudes of 35 km, Dust Extinction (km~)
E/;\g(ugi 2th3 Dl\jl?lftlrgg. Zl\agalzT—e;g ;enrmrgpl\e;?tuzrse—gtesgrg aogfaﬂ'ﬂfd“}fo?nusﬁyggeg?ﬁ"ﬁﬂ”c‘fé,e?,??)ﬂéif but the east, it is the lower value of 0.0001 km™ that reaches 60 km, creating dust lifts especially in the Figure 3. a) Orbits passing through the study area [-90°-0°] and [90°-180°] longitude during
respectively. Red circles define storms type A, B and C; yellow arrows the lack of type C storm’ southern hemisphere. the MY 34 type C storm. b) Daytime vertical dust di_stribution as height versus latitude for the
wemperature response and in pink the MY34 type C storm. / selected orbits for zone 1 (left column) and zone 2 (right). /
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4. CONCLUSIONS A

\_

The same storm patterns seem to be repeated every year and can be grouped into type A, B and C storms. In
some years (MY28, 34) global dust storms (GDS) occur. Although pattern A,B,C is repeated, type C storms show
variability in intensity and duration/timing. Finally, the vertical profiles of MY 24 type C show evidence of the
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