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1 Earth Year = 365 days
1 Mars Year = 687 Earth days or 669 sols (martian days)

Giorno terrestre = 23 ore 56 minuti
Giorno marziano (sol) = 24 ore 39 minuti Earth Mars
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Schiaparelli, canali marziani




Acqua: canali, meandri e delta fluviali
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Marte e un pianeta dominato dai processi eolici...

Mars * Global Dust Storm

June 26, 2001 September 4, 2001
Hubble Space Telescope * WFPC2

NASA, J. Bell (Cornell), M. Wolff (SSI), and the Hubble Heritage Team (STScl/AURA)  STScl-PRC01-31



L’ atmosfera marziana

Gravity (m/s?) = 3.71 (Earth = 9.81)
Average pressure (mbar) = 6.1 (1013 on Earth)

Average surface temperature (°K) =210 (288 on Earth)

Composition =95% CO,, 2.7% N, 1.6% Ar
(Earth 78% N,, 21% O,, 0.93% Ar)
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ESA ExoMars 2016

x  Studiare | 6 ambi e marzeno
durante il periodo statistico di
tempeste di polvere.



Strumentazi one a bord

DREAMS é una piccola stazione meteorologica
con la capacita aggiuntiva di misurare il campo
elettrico su Marte

Obiettivi di DREAMS:
x  Caratterizzazione del | dat mos
marziana in prossimita della superficie ;

x  Monitoraggio dei possibili pericoli per
gli astronauti e la strumentazione : polvere,
scariche elettriche, rumore
elettromagnetico, radiazione UV.

x La prima misura in assoluto dei
fenomeni elettrici del | 6 at margahae r a

x Misure meteorologiche durante Ila
stagione statistica  delle tempeste di
polvere.




Simulazione delle misure di DREAMS

Campagnafinalizzata allo studio dei parametri meteorologici durante le

tempeste di polvere.
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Simulazione delle misure di DREAMS

Campagnafinalizzata allo studio dei parametri meteorologici durante le
tempeste di polvere.

Deserto marocchino scelto per la sua grande similitudine alla superficie
di Marte .



Tempeste di sabbia

nel deserto del Sahara
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Morfologie eoliche

Megaripples

Erg Chebbi, Merzouga (Marocco)






Dune: indicatori del regime ventoso nel lungo

periodo

Barchanoids

Linear

Parabolic

A 1 slip face:
barcane,
trasversali,
barcanoidi,
paraboliche

A 2 o piu slip face:
lineari & stellate
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NEWS | NOVEMBER 16, 2015

NASA's Curiosity Mars Rover Heads Toward Active Dunes

This Sept. 25, 2015, view from the Mast Camera on NASA's Curiosity Mars rover shows a dark sand dune in the middie
distance. Credit: NASA/JPL-Caltech/MSSS
» Full image and caption

On its way to higher layers of the mountain where it is investigating how Mars' environment
changed billions of years ago, NASA's Curiosity Mars rover will take advantage of a chance to
study some modern Martian activity at mobile sand dunes.

In the next few days, the rover will get its first close-up look at these dark dunes, called the
"Bagnold Dunes," which skirt the northwestern flank of Mount Sharp. No Mars rover has
previously visited a sand dune, as opposed to smaller sand ripples or drifts. One dune Curiosity
will investigate is as tall as a two-story building and as broad as a football field. The Bagnold
Dunes are active: Images from orbit indicate some of them are migrating as much as about 3
feet (1 meter) per Earth year. No active dunes have been visited anywhere in the solar system
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2015 and 1997 El Nifios: Déja vu, or Something
New?

Satellite Sensors Would Deliver Global Fire
Coverage
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In Greenland, Another Major Glacier Comes
Undone

‘Chemical Laptop' Could Search for Signs of Life
Outside Earth

NASA Mars Rover Curiosity Sees 'Evening Star'
Earth






Rover Environmental Monitoring Station (REMS)
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»A Flood of Da!a from Louisiana, p. 391
» Silly Fauits, p. 407
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ABSTRACT

The NASA Mars Science Laboratory (MSL) rover, Curiosity, has safely landed near a
35-km-long dark dune field in Gale Crater on Mars. This dune field crosses the landing site
from the northeast to the southwest and lies along Curiosity’s traverse to Aeolis Mons. Here
we present the first evidence of recent aeolian activity in the form of ripple and dune migra-
tion, and further estimate wind directions within the dune field through analysis of ripple and
dune morphologies and the Mars Regional A pheric Modeling System (MRAMS). We
measured a minimum ripple migration rate of 0.66 m per Earth year, and dune migration
rate of 0.4 m per Earth year, in the southwest portion of the field. A strongly bidirectional
ripple crestline ori ion, nearly orth I dune slipfaces, and linear seif or oblique dunes
indicate a bidirectional wind regime with winds mainly coming from the ENE and from the
northwest; however, MRAMS results indicate primary winds from the ENE. Our constraints
on the wind regime provide the unique opportunity to use ground measurements from MSL
to test the accuracy of winds predicted from orbital data.

wavelength. This implies that the measured
migration distance represents a minimum (Sil-
vestro et al., 2010). The T3 image is affected
by noise, which prevented further correlation of
the same ripples with the first two images. Dune
migration was measured in the T1-T3 pair over
eight dunes by averaging the vectors that link
the dune slipface toes in the two overlapping
images (Fig. DR6).

The Mars Regional Atmospheric Modeling
System (MRAMS) (Rafkin et al., 2001: Michaels
and Rafkin, 2008: see the Data Repository)
was used to estimate the contemporary surface
stresses and wind directions in the landing site



Regime di venti sito atterraggio Curiosity
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1) Morfologia di Dune e 2) Attivita eolica

. ripple (analisi multi-temporale
(HIRISE e DTMs, immagini HiRISE)

mappatura automatica)

3) Mars Regional Atmospheric Modeling System (MRAMS)




1) Morfologia delle dune, dati HiRISE - analisi delle slip face

DTMs
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Cos’e un DTM (Digital Terrain Model)?

Rappresentazione 3D della superficie derivata da 2 immagini della stessa
area acquisite da angoli diversi (stereo coppia)

First Collection Second Collection
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