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STATUS REPORTS: MODELS & MISSIONS
e SURFACE METEOROLOGY AND BOUNDARY LAYER
« ATMOSPHERIC TEMPERATURES AND DYNAMICS
e GRAVITY WAVES ((RRZ—NDH)
« DUST AND DUST STORMS
« WATER VAPOR : WHERE DOES IT GO?
« HDO AND THE ESCAPE OF H AND D
« WATER CLOUDS AND GROUND ICE
e WATER VAPOR ((RAZ—D &)
* POLAR PROCESSES AND CO, ICE
e TRACE GASES AND PHOTOCHEMISTRY
« AIRGLOWS AND AURORAE
e ATMOSPHERIC ESCAPE ((RRXA—D &)
e MARS PAST CLIMATES
e THE HISTORY OF WATER AND ATMOSPHERIC EVOLUTION
« EARLY MARS
e RECENT MARS
« FUTURE OBSERVATIONS
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NASA/AmesET JL (Kahre et al.)
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Figure 1: The Cubed-sphere grid. 4/17
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e NJLF— GEM-Mars GCM at BIRA-IASB (Neary
and Daerden)

— N7 MEBKKR R T DGlobal Environmental
Multiscale Model (AF4 ) % FI|

— {E=EFEY(?). TGO/NOMADD T —H 22 EIZF| FF

LT, RRA—
e ROCKE-3D GCM (Aleinov et al.) k-aAE 7K

— Resolving Orbital and Climate Keys of Earth and
Extraterrestrial Environments with Dynamics

« Met Offices Unified Model (Mcculloch) Z&
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Figure 4: Night-time (18:00-06:00 local time) zonal-
time mean dust opacity (km) during MY28 Ls =
122.5¢, with detached dust layers. From top: MCS ob-
servations, free-running model, CIDO-only reanaly-
sis, joint CIDO/LIDO reanalysis. Time averages are
over 5° Ls.
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EMIRATES MARS MISSION (EMM)
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1. 749} 453 3% : Emirates Mars InfraRed Spectrometer (EMIRS)

2. =4\ - R[4 E{2 : Emirates eXploration Imager (EXI)
3. ¥4} Emirates Ultraviolet Spectrometer (EMUS)




7K 5K & (EMIRS)(Atwood et al.)
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Figure 1 EMIRS aphelion-season averaged water ice
cloud optical depths for six local times. Bins of 2-hr
LTST, 4°x4° latitude-longitude averages were smoothed
by 2-D Gaussian kernel convolution.

7KK ZE(EXI)(Wolff et al.)
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Figure 5: LTST-spatial evolution of the cloud optical
depth at mid-summer in the northern hemisphere. To
incase spatial resolution, 3 hour LTST bins are used.
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Local Time

& ZEMIRS)(Badri et al.)

Diurnal and Seasonal Variation of Dust Optical Depth
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Figure 2: Variation in Dust Optical Depth with
Solar Longitude and Local time
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TGO
— NOMAD: %4} - a8 - IR 41 53¢ (nadir & limb)
— ACS: WL FR4} - B fE IR 4t - BA IR 5 72 I (nadir & limb)
Insight
— WMEFTICR A RADELFTER A
11—\ 2 J:%)i’li“,i%1j-ﬁ®§ﬁ/ﬁ“

— Mars Science Laboratory (MSL) A—7\

— Mars 2020 Perseverance A—/\
« MEDA(Mars Environmental Dynamics Analyzer)
* MastCam-Z, SuperCam spectrometers

Maven
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SEISMIC NOISE playing atmospheric music on Mars
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Figure 2: Standard deviation of InSight pressure measurements (yellow 0.12 Pa, black 0 Pa) in the range Ls 240-
290°demonstrating that, at this season, the nighttime Martian atmosphere is as turbulent as the daytime one™. This surprising
high level of nocturnal turbulence in the dusty season results from the subtle combination of a stronger low-level jet, producing
shear-driven turbulence, and a weaker stability. As a matter of fact, the level of nocturnal turbulence undergoes modulation by
sol-to-sol variability of large-scale wind speed (measured by InSight) caused by planetary waves associated with baroclinic insta-
bility. This figure demonstrates how the InSight weather station is capable to probe many spatial and temporal scales relevant to
Martian weather.

SEIS Instrument
{covered with Wind & Thermal Shield)
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(Montabone et al.)

Figure 3: Mars views from a four-platform areosta-
tionary constellation. Views are centred at 180°W,
90°W, 0°, 90°E for convenience (stable and unstable
longitudes are shifted by ~12°-18° westward, e.g.,
17.92°W is a stable longitude). 13/17
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* JMARS (Java Mission-planning and Analysis for
Remote Sensing) (Dickenshied et al.)
- REVERVT—E2DGISY—IL
e MeteoMars (Orddfiez-Etxeberria et al. ARNA )
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Fig. 1. Zonal and diurnal mean of CO, ice column density (in color). Top: MPCO2
simulation; bottom: MPCO24H20CN simulation. The black solid line is the boundary 1071
of the area inside which MCS has observed atmospheric temperatures below the CO,
condensation temperature (Hu et al.,, 2012, table 4). The black dots show available
mesospheric CO, ice cloud observations (see text for details). (For interpretation of the®"
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 Mars PCM WRF(LMD)
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Potential tamperature CO2 ice mixing ratio at t=500s
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Figure 1: Initial potential temperature profile (pressure against ) ) .. )

N . , L L » Figure 2: CO: ice mixing ratio profile at 500s (pressure
east-west axis), from a north polar night with a perturbation of ) _ )
2K around 2000m against east-west axis). Cloud moved upward because of the

convection, that also changed its global form by not being as
important at the center and at the borders.
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