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First ever weather network on Mars
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Abstract

For the first time ever, we examine the atmospheric pressure and air temperatures obtained by two different weather stations observing simultaneously on an extraterrestrial
body (Mars): the Rover Environmental Monitoring Station (REMS) onboard NASA Curiosity rover inside Gale Crater and Temperature and Wind for InSight (TWINS) onboard
NASA InSight lander on Ellisium Planitia. The meteorological model MRAMS had been used to better understand the martian meteorology in the two very diferrent
environments. The results revealing changes in pressure and temperature driven by the change in altitude of the rover and meteorological cycles.

Meteorological simulations with MRAMS

Experiments design

Topo is shown as color-coded elevation (m) from the Mars Orbiter Laser Altimeter

Missions locations

InSight Lander (4.5° N 135.6° e MRAMS was applied to the mission locations

Elysium Planitia

e Horizontal Grid Spacing applied to landing
site region up tp 330 meters

e |nitialization and boundary condition data are
taken from a NASA Ames GCM simulation with
column dust opacity driven by zonally-averaged
TES retrievals.

e Vertical dust distribution is given by a
Conrath-v parameterization that varies with
season and latitude.
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TWINS vs MRAMS

Ls O Ls 90
820 820
800 - 800 -
780 - 780 -
760 - 760 -
740 ?ﬁ = <’ : ! 740
,.r_e 720 - \L_. ; e 7-20
% 700 5 *—_—/ § 700 -
* 11
680 — 12 680 -
660 - . 115 660 -
REMS i @ 116
350p:§:?:r; MRAMS pressure at sol 350 location REMS pressure MRAMS pressure at sol 543 location °A9 8 117 640 - g
: |3025{[year5)l T T lMRA?ASPFESISUFEa’i50|30?5|0cat[ion ° :;i:;?:;rl;] MRAMS pressure at'sol 3218 location 222_ * J i 620 1 ¢ MRAMS |
» &) B & & IOLMssz{h)M A AR B BE RS 2 4 6 8 10 12 14 16 18 20 22 24 0 3 6 9 2 13 @8 21 23 600o 3 6 9 12 15 18 21 24
LMST (h) LIS LMST(h)
Ls 180 Ls 270 Ls 180 Ls 270
820 820 ‘ |
00 : ﬁg 800 - B j
.- =TI
;jg' g; 760 - : | | , o
. « MRAMS R 740 -
§ 700 - § 7207
700 A e 633
° 634
REMS 1 : g5
ressure
7| o 53 {pyearO} MRAMS pressure at sol 53 location - __REM]_SQF;T;Z::EU} MRAMS pressure at sol 196 location 660 Tr=—020
o 2726 (year 4) MRAMS pressure at sol 2726 location e 2871 (year4) MRAMS pressure at sol 2871 location 640 1 : I(\SII?;\MS |
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24 0 3 6 9 12 15 18 21 24 620 : - - - ' - -
LMST (h) LMST (h) LMST(h) 0 3 6 9 LMg(h) 15 18 21 24
Ls O Ls 90 Ls O Ls 90
+ 350 (year1) MRAMS air temp at sol 350 location * Stileand) MRAMS air temp at sol 543 location 289 « 113 « 116 0
e 3025 (year5) MRAMS air temp at sol 3025 location s 3210 {earo) MRAMS air temp at sol 3218 location o « 114 MRAMS o
I I I REMS air temp . 260 - x 260 1
250 - 250 -
o
i 230 - 230 -
¥ 220 - ¥ 290 A
: ) 210 1 % 210 -
200 200 -
190 190 -
180 - 180
170 - 170 -
160 L l Ll l L\ l L ! ! !
E 4 6 8 10 12 14 16 18 20 22 24 10 12 14 16 18 20 22 24 0 3 6 9 12 15 18 21 24 160 0 3 6 9 12 15 18 21 24
m LMST (h) LMST (h) LMST (h) LMST (h)
|-|-| Ls 180 Ls 270 o Ls 180 Ls 270
- - 280
« 53 (year0) MRAMSa.|rtempatsol53Iocat|or1 » 196 (year 0) MRAMS air temp at sol 196 location 270 - .« 633 8 636
& MLk MEE o1 tarmp at 2ol 2126 location s 2871 e MRAMg air temp at sol 2871 location 260 - i;g 634 . S3RlMS
250 - 250 A 3
240 - 240 -
g 230 - 230 -
¥ 220 - < 220 -
m : 210 4 2 210 -
200 - 200 -
h 190 190
180 - 180 -
170 - 170 -
10 12 14 16 18 20 22 24 10 12 14 16 18 20 22 24 0o s 3 : 5 L 15 18 a1 e ] : T 1 1 18 21
LMST (h) LMST (h) LMST (h) LMST (h)
Conclusions
 First ever weather network on Mars
 The good fit between the simulations and observations is indicative that the model MRAMS satisfactorily recreates the essential features
both in Gale Crater and Elysium Planitia (Mars).
* Pressure decay as the rover Curiosity climbs Mt.Sharp
* Pressure is bigger at Gale crater (-4,500 m) due to elevation changes vs Elysium Planitia (-2,600 m)
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* Ruiz-Pérez et al. (2022). Interpretation of the Meteo Environment Changes Experienced By MSL During Mission Traverse. In preparation
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Ruiz-Pérez et al. (2022), The meteo of Elysium Planitia (Mars) as determined from InSight observations and MRAMS. In preparation



