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Mars” atmospheric weather phenomena (dust storms and clouds in particular) as well as the space weather environment (solar wind and radiation in particular) are very
dynamic, with rapid temporal variability (from hourly down to sub-hourly scale) and variable spatial extension (from local up to planetary scale). Observations by any single
spacecraft are more or less spatially and temporally discontinuous and asynchronous (see Figure 1). We have developed the "Monitoring Areostationary Constellation for
Atmosphere and Weather in Space" (MACAWS) concept to be a low-cost orbital constellation mission to continuously and simultaneously monitor atmospheric conditions
in the lower atmosphere and space weather in the upstream solar wind (see Figure 2).
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Figure 2: MACAWS planned outcomes are 1) an e-fold increase in the scientific understanding of
the dynamics of atmospheric and space weather events, and 2) the development of an operational

monitoring system from orbit, as a precursor to a forecasting system to reduce risks for future
robotic and human missions around and at the surface of Mars.

Figure 1: A regional dust storm observed by Mars Global Surveyor reconstructed as seen by an
areostationary orbiter at 17,031.5 km altitude. An areostationary satellite would orbit Mars in a
circular and equatorial orbit with a semi-major axis of a.= 20,428 km to be at rest with respect to
the rotating Mars with a period of one Martian sidereal day (sol): P= 88,642.663 s

How did we get to MACAWS?

OBSERVING MARS FROM AREOSTATIONARY ORBIT:
BENEFITS AND APPLICATIONS

MACAWS is an evolution of MAT’s objectives,
which were centered on regional monitoring

A White Paper submitted to the Planetary Science and Astrobiology Decadal Survey 2023-2032 IDEA: 1-2020-05260

Primary authors SmallSat constellation for monitoring atmospheric and space

Luca Montabone, Space Science Institute (USA) and National Space Science and Technology i i i
Center/United Arab Emirates University (UAE), lmontabone@spacescience.org, +33 650 243 565 Weather at Mars In preparatlon for human exploratlon . h . | M . . .
Nicholas Hi , Space Science Institute (USA), nheavens(@spacescience.org, +44 748 160 671 t t t t t t
. S, dpace Sctence stinite ( /- IR EIS A DAEEStEnee.ol Campaign: What's next? New space mission ideas and concepts Category: Exploration and Human Spaceflight W | a S I n g e a re O S a I O n a ry S a e I e ) W I e |
Co-author:

Jose L. Alvarellos, NASA ARC (USA) Robe rtL llis, UC Berkeley (USA) t b t f t h | d tl

Mi h el Aye. LA.S‘P CU Boulder (US4) Giulial LUZZ] NASA QSFC(LS—U Monitorin re p re Se n S a S u S e O e a rge a n COS y
Alessandra B buscia, JPL/Caltech (USA) Micha IA Mischna, JPL/Caltech (USA) MACAWS for Atmo

Nal th n Barba, JPUC ltech (LS—’U C'laire E. .\Iewman.Aeo!f.\‘ Research (US4) or (Mo . .

7. Michacl Battalio, Yale University Maurizio Pajola, INAF-OAPD (ltaly) ~ BB MOSAIC t ” t f

Tar Ean d\4S4~1RC([S4; Alex P nkine, 581 (USA) ( $ Cons e a Ion, OCUSIng On
Bruce Cantor, MSSS (USA) Sylvain Pi q x, JPL/Caltech (USA)

MhIde u, LMD/Ecole Polytech. (Ir) Ath LCB kx’ (LS—U

Y ’ . . . .
.. I R two out of MOSAIC’s nine investigations:
CI 1 D Ed d JPLCI{ I(LS~1} Michael D. Sm rh \4S4GSFCrLS4,I
/ Meredith K. Elrod, Uni of Maryland (US4)  Algjan d St SRHLSﬂ
Lori K. F .SETH:‘ : (USA) 5 LH’DS.’ ¢ Univ. (France) 1 1 1
e T TS e L e atmospheric diurnal behaviour and space
— - C]ausGeblmrdt.MS'STC/UAEL-W(J‘AE) Joshu: V nder H kJPLCI t’(LSi,l
Mars Aerosol Tracker SmERE Eanaes weather. Platforms in areostationary orbit are
dl o w1 VoV [ = LW LN = P— -
ena 2 8 -m]%{ frm N, J:fbcgflmtsf,q; (B E] g\:&allf} JijL\.CSSITC]L{:ES;)fL-{E) . y

NASA PMCS 2019-2020 ESA OSIP Campaign 200 ideally suited for these two investigations.

@\\“

Decadal Survey WP 2020

NASA PSDS3 2017-2018

MACAWS in a nutshell

High-level mission requirements TABLE 1: LIST OF MACAWS MEASUREMENTS

. . _ Physical parameters Observable quantities Instrument requirements
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ponents londdeature sztggtwr% f(ra% camera mrad
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temperature ke 6=01l8n:(m v = 30 min 110-260 K 1K Radiance Arou?_?léi K spect_rometerl IFOIX;dS'S
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. . . . | £ ,
rideshare mission to Geostationary Transfer Orbit (GTO). e e o izsinmor | mdomeler | IFOv=3s
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. . . . . L. Themal IR
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Mission architecture would greatly benefit from the availability of a “tug”

and/or dedicated data relay platform!
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