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Introduction:  The Mars Reconnaisance Orbiter 

(MRO) mission offers several specific capabilities to 
explore Martian aerosol properties using techniques 
that both complement and extend those of the Mars 
Global Surveyor (MGS).   More specifically, using the 
hyperspectral (visible and near-infrared , NIR) capa-
bilities of the Compact Reconnaissance Imaging Spec-
trometer for Mars (CRISM, [1]), one can employ the 
“emission phase function” (EPF) technique to continue 
systematic characterization of Martian aerosols begun 
MGS (e.g., [2]) while extending spectral coverage to 
multiple wavelengths, including the very diagnostic 
NIR water ice bands. In addition, the wide-field, ultra-
violet aspects of the Mars Color Imager (MARCI, [3]) 
allow one to provide additional constraints on aerosol 
properties by extending wavelength coverage into the 
ultraviolet. 

CRISM EPFs: An EPF will be obtained as part of 
each "targeted" observation, as well as during "atmos-
pheric-specific" sequences [1].  These are accom-
plished through the use of eleven superimposed scans 
that sweep the slit field-of-view across a target point 
on the Martian surface (see Figure 1).  With the possi-
ble exception of the central image, 10x spatial pixel 
binning will be used, providing data at 150-200 
m/pixel (depending upon the altitude of the space-
craft).  In the targeted mode, the central image will be 
obtained at either full resolution or 2x binning (15-38 
m/pixel); "atmospheric-specific" sequences maintain 
10x binning for the central image.  In all cases, hyper-
spectral data (545 wavelengths) will be taken during 
each of the 11 superimposed scans. 

In addition to the EPFs associated with the targeted 
mode observations (of which there are approximately 
300 as of later March 2007),  there are two types of 
"atmospheric-specific" sequences (though one is actu-
ally a surface seasonal-change monitor; however, the 
atmosphere --our interest in this presentation –is sam-
pled in the same manner in both).  As described by [1],  
the "atmospheric monitoring campaign" consists of 
one Martian day of pole-to-pole EPF's every ~9° of 
solar longitude (LS). There is sufficient time for 7-8 
EPFs in an orbit; one approximately every 22 of lati-
tude.   The "seasonal change campaign" occurs ap-
proximately every ~36° of LS.   A grid similar to that 
executed during the atmospheric monitoring campaign 
is taken on 3 non-contiguous days over about 2 weeks, 

to provide a higher spatial density grid (longitude 
spacing about 10°.  As of late March, CRISM has ac-
quired more than 650 of these two types of EPFs. 

We report on the current status of our analyses of 
the EPF data, with a particular emphasis on the addi-
tional leverage provided by the wavelength coverage 
(e.g., in contrast to the single channel, solar-band EPFs 
of the MGS Thermal Emission Spectrometer, e.g., [2]). 

CRISM Limb Observations:  On December 11, 
2006, several instruments, including CRISM, per-
formed a “scattered light test” which involved rotating 
the spacecraft such that the aperture/central field-of-
view was scanned across the limb.  In addition to the 
expected diagnostic capability for instrumental effects 
(i.e., bright limb just outside of field of view), these 
data provide a hyperspectral view of the limb with 
better the 1 km resolution.  An example of the data are 
shown in Figure 2, which includes a ratio that is diag-
nostic of water ice aerosols.  We present initial results 
of our analysis of this dataset from the perspective of 
the vertical variation of the aerosol properties. 

MARCI UV Imaging: The ultraviolet scattering 
properties of martian aerosols have not been particu-
larly well constrained from previous studies.  To a 
large degree, this is due to the observationally imposed 
limitations inherent in previously acquired datasets.  
The Mariner 9 Ultraviolet Spectrometer and the Mars 
Express SPICAM were designed to "spot" pointing 
instruments, and thus, their datasets do not provide the 
range of scattering geometry and spatial coverage typi-
cally desired.  The ultraviolet spectrometers and imag-
ers onboard the Hubble Space Telescope suffer from 
similar limitations in scattering geometry, with the 
addition of very limited temporal coverage.  With 
MARCI, the combination of cross-track geometry (i.e., 
large range in scattering angle) and daily global cover-
age, to a large degree, one can overcome for these dif-
ficulties. That is to say, in addition to discrete aerosol 
clouds (both dust and ice), the cross-track imaging is 
equivalent to an EPF sequence (particularly over 
bland, near-constant albedo regions).  We  summarize 
our analyses of both discrete and uniform aerosol load-
ing observations with the goal of illustrating the utility 
of MARCI for aerosol studies. 
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Figure 1 - A schematic of the CRISM EPF sequence.  Adopted from [1]. 

 
 
 
 
 
 

 

Figure 2 - Two profiles from the December limb scan by CRISM.  The left panel shows the 1400 nm channel, where the 
radiance is essentially a combination of dust and water ice aerosols.  The right panel illustrates a ratio of  a channel in one 
of the NIR water ice features (here, 2501 nm ) and that of the continuum channel from the left panel.  Notice the behavior 
above 30 km, which is indicative of a cloud layer and possibly multiple layers  along the line of sight (i.e., it could be geo-
metrical projection effect). 
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