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Introduction: The Mars Reconnaissance Orbiter 

(MRO) spacecraft arrived at Mars in March 2006. Fol-
lowing 6-months of aerobraking, the spacecraft 
reached its 250x315 km near polar orbit with the day-
side equator crossing (south-to-north) occurring at 
~1500 LMST on the ascending node. Onboard the 
spacecraft were the low-resolution, wide-angle Mars 
Color imager (MARCI) [1] and the moderate-
resolution Context Camera (CTX) [2]. The Context 
camera provides snapshots 30 km wide of the surface 
at a resolution of 6-12 m/pixel [2]. MARCI consists of 
5 visible filters (centered at 420 nm, 550 nm, 600 nm, 
650 nm, and 720 nm) and 2 ultraviolet filters (centered 
at 260 nm and 320 nm), with separate input optics for 
the visible and ultraviolet [1]. The nadir resolution in 
the visible is ~1000 m/pixel (unsummed) and in the 
ultraviolet ~8000 m/pixel (summed). The fisheye lense 
of MARCI provides a 180° FOV, which allows for 
limb-to-limb views of the planet. Over the course of a 
day, 12-13 orbits, MARCI is able to image almost the 
entire dayside of the planet allowing for the creation of 
daily global maps in all seven channels. Unfortunately, 
the lower orbit of MRO does not always allow for 
complete overlapping coverage between consecutive 
orbits, producing gaps in the global mapping (Fig. 1). 

The continuous imaging of the dayside of Mars 
with the cameras began on the 24 September 2006. 
And as of the time of this writing, MARCI had com-
pleted just over 1 Mars year of daily global imaging. 
Presented here is a brief overview of some of the types 
of atmospheric observations that have been made by 
MARCI over the last Mars year. 

 
1. MARCI has been able to image the onset, propa-

gation, and decay of a planet-encircling dust event that 
enshrouded both hemispheres of the planet for several 
months in 2007 [3]. The onset and propagation of this 
event differed significantly from the previous planet-
encircling dust event observed back in 2001 [3]. The 
2007 event began 76.8° Ls later in southern 
spring/northern autumn, at Ls = 261.5°, compared to 
the 2001 event [4]. Some of the regions of active dust 
lifting were also different between the two events, with 
the exception of the Solis-Sinai and Elysium-
Amazonis regions. The differences observed may re-
sult from the different atmospheric conditions ob-

served between early and late southern Spring, with the 
later seasonal period having increased solar insolation 
in the southern hemisphere, higher atmospheric pres-
sure, strengthened global circulation, and more dust 
source regions available due to the smaller areal extent 
of seasonal south polar cap. MARCI observations re-
confirmed that planet-encircling dust events are not 
individual storm but are made-up of a number of caus-
ally-linked local and regional storms that generate a 
dust cloud that is lofted high enough into the atmos-
phere that the general global circulation propagates it 
around the planet, partially or completely obscuring 
the surface of one or more hemispheres from orbital 
view for months at a time [4]. 

 

 
 
Figure 1. The 2007 planet-encircling dust event 
(cloud).  

 
2. On a smaller scale, MARCI was able to observe 

in some cases the regions of active lifting associated 
with a local dust storm [1]. Or even the very large dust 
devils that observed during the summertime in north-
ern Amazonis. 

 
3. MARCI has observed a number of cyclonic 

storms from the tropics to the polar regions [1]. 
MARCI has observed the spiral storms in the caldera 
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of Arsia Mons [1], extending observations into early 
southern autumn; see Figure 2. A similar storm was 
observed on the southern summit slope of Olympus 
Mons, at 20675 m above the mean Martian geoid, the 
highest elevation on the planet [1]. Meso-scale polar 
lows are seen through much of the first half of the 
northern summer season over the polar dune fields of 
Olympia Planitia [1]. Larger scale-lows are seen along 
the edge of the receding seasonal north polar cap edge 
during springtime. 

 

 
 
Figure 2. Spiral storms in the caldera of Arsia Mons 
(left) and on southern summit of Olympus Mons 
(right). 
 

4. During the mid-spring and summer seasons, the 
polar orbit of MRO in conjunction with the wide-field 
of view of the MARCI camera allows for repeat image 
in the polar regions on time-steps as small as every 
1.87 hours. With this capability MARCI has been able 
to image the propagation of local dust storms along the 
polar cap edge that are kicked-up by afternoon ther-
mally-driven winds.  
 

5. Mars reflectance over the MARCI 410 nm and 
320 nm channels is affected by the low albedo surface 
(except for ice covered surface regions), Rayleigh scat-
tering from the molecular atmosphere, dust aerosol 
scattering/absorption, and ice cloud scattering. The 
primary objectives of these channels are to map ice 
clouds with daily global coverage and to characterize 
the fine temporal and spatial variations of Mars atmos-
pheric water vapor. The capacity of MARCI 320 nm 
images to map the spatial extent of afternoon ice 
clouds in the Martian atmosphere is demonstrated in 
Figure 5.  

 
6. One of the early goals of the MARCI experiment 

was to image the diurnal development (on time scale of 
≤ 1.0 hours) of different atmospheric phenomena, with 
complimentary overlapping imaging coming from 
Mars Orbiter Camera (MOC) onboard the Mars Global 
Surveyor (MGS) spacecraft. Fortunately, 3 weeks of 
overlapping coverage was obtained before the MGS 

spacecraft was lost. Figure 3 shows the significant 
brightening of the Olympus Mons orographic clouds 
over just a 39-minute period. The increased water-ice 
opacity, from 0.7 to 1.4, indicates increased moisture 
convergence and uplifting in the latter half of the after-
noon [1].  

 

 
 
Figure 3. Diurnal development of orographic clouds 
over Olympus Mons. 
 

7. At more pole ward latitudes, gravity-wave 
clouds, such as lee-waves and street clouds were ob-
served associated with topographic relief (craters, 
ridges) or the edge of the seasonal receding cap edge. 
During the summer season, small, convective clouds 
similar in morphology to terrestrial cumulus clouds 
were seen. These clouds ranged in size from 6-20 km 
across. No similar convective type cloud formations 
have yet to be observed during the afternoon hours in 
the southern hemisphere. 

 
8. MARCI has observed mesospheric clouds over a 

range of latitudes, from MEMs [5] in the southern 
tropics (Figure 4) to northern Tempe along the edge of 
the seasonal north polar cap edge and also in Helle-
spontus. The spatial resolution of MARCI is sufficient 
to obtain cloud heights based on shadow length meas-
urements. The highest clouds have reached 90-102 km 
altitude. Such clouds are likely composed of CO2 ice, 
consistent with OMEGA observations [6].  

 

 
 
Figure 4. Autumn mesospheric clouds over Meridiani. 
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9. Ozone (O3) is created in the Martian atmosphere 

as a by-product of the photolysis of the main atmos-
pheric constituent, CO2. The trace products of water 
vapor effect the catalytic destruction of Mars ozone, 
such that water vapor and ozone abundances exhibit 
strong anti-correlations in space and time. The two 
MARCI ultraviolet (UV) channels are designed to 
measure the Hartley band absorption of Mars atmos-
pheric ozone, which reaches a maximum in the 260 nm 
channel and minimally contributes to the 320 nm 
channel [1]. The primary objective of these ozone ab-
sorption measurements is to map day-to-day changes 
in Mars ozone with global coverage; see Figure 5.  
 

 
 
Figure 5. MARCI UV global maps obtained over the 
seasonal period Ls = 132.2 -135.9° in November 2006.  

 
Conclusions: In summary, MARCI extends the re-

cord of visible-wavelength daily global monitoring of 
Martian weather into a 6th consecutive Mars year. It 
also expands the global monitoring to the UV. MARCI 
provides another unique opportunity to study Martian 
weather phenomena, ranging from dust devils and dust 
storms to condensate clouds to ozone to the seasonal 
behavior of the Martian polar caps, all on time scales 
ranging from diurnally to interannually. And with con-
tinued good fortune will operate for many more Mars 
years to come. 
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