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Introduction: Aerosols in the Martian atmosphere are known to give a significant contribution to 

the radiance of the planet, that must be taken into consideration when studying the spectra of the 

surface materials. Data from the space-borne imaging spectrometer Phobos-2/ISM are of the utmost 

usefulness to evaluate this contribution, because of their spatial resolution (25x25 km2), high 

signal-to-noise ratio (up to 1000), imaging capability and the variety of viewing geometries [ I]  [2] 

[3]. We used these data and ground-based observations to infer the aerosol contribution. 

Estimate of aerosols spectrum: In the spectral range of ISM (0.76 to 3.16 ym) the radiance 

of Mars consist of the solar light diffused by the surface, with the addition of a component 

scattered by the aerosols. Previous studies of the photometric variations in the data gave a range of 

possible estimates of the aerosol contribution to the overall reflectance [4]. These proposed spectra 

all have a maximum around 0.8 pm (ranging from 5 to 30% of the reflectance of the bright 

regions) and a negative spectral slope (they decrease between 1 and 1.5 pm by a factor of 1.5 to 

3); the spectral slope is steeper for lower contributions. The estimates at 1 pm are globally 

consistent with an aerosol opacity z = 0.2-0.3 [4], a single-scattering albedo w = 0.8 and an 

asymmetry factor g = -0.25 (i. e. forward scattering). 

Effect on surface albedo: The main effect of taking into account a scattered contribution to the 

reflectance is to enhance the contrast between various regions. The albedo measured by ISM at 

1 ym varies by a factor of 3 between dark and bright terrains; subtracting the estimates of the 

aerosol spectra from [4] leads to a contrast of 7.2 when using the strongest contribution, of 3.3 

when using the lowest one, and respectively to albedo estimates of 5 and 15% for the dark 

materials. The first value is extremely low, thus the real scattered spectluln is more likely to belong 

to the lower half of the proposed range. The aerosol contribution at 1 pm would then be of 5-15% 

of the radiance on bright regions, and of 15-35% on dark regions; these evaluations are consistent 

with the most recent reductions of IRTM data [5]. 

Comparison with telesco~ic data: Spectral observations of Mars were carlied out during the 

1988 opposition (four months before ISM) from Pic du Midi [6], overlapping the ISM swath in the 

Syrtis Major-Isidis Planitia domain. The authors used the ratio of intensities at 0.91 and 0.98 ym 

to estimate the relative abundances of fenic and ferrous iron (indicative of oxides vs silicates). The 

agreement between the two data sets is very good except for the contrast: This ratio varies by 9% of 

the reflectance on the telescopic data, by 6% on the ISM images, although the spatial resolution is 
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better. No instrumental effect was found able to produce such a discrepancy, whose origin should 

therefore be sought in a change of observational conditions. For small optical depths, decreasing 

the opacity results in reducing the dynamic of this ratio if the slope of the aerosol spectrum is 

strong enough. Only the lowest estimate from [4] makes it possible to reach the contrast of the 

telescopic spectra, and implies that the opacity is increased by a factor of 3. Such a reduction of 

opacity between September 1988 (z = 0.6) and March 1989 (z - 0.2) is consistent with the change 

of season (L, = 275' to 10'). 

Effect on surface spectral slope: One of the more prominent spectral differences between 

bright and dark regions spectra obtained from the ground [e. g. 71 is the variation of the spectral 

slope. Imaging spectroscopy from ISM shows that most of this slope is due to the aerosol additive 

contribution and that, although dark materials generally exhibit a slightly steeper slope, no 

systematic correlation exists with albedo (Fig. 1). Any search for spectral analogs of the Martian 

materials should therefore take the aerosols into account. 

Effect on ~hotometric properties: First analysis of the reflectance variations with viewing 

geometry showed a similar behavior at 0.9 and 2.3 pm, where the aerosol contribution is 

negligible [8]. This implies that in these conditions of low opacity, the overall photometric 

properties of Mars in the 1 pm domain are dominated by those of the surface. 

Effect on surface band depths: The important contribution of scattering around 1 pm may in 

other respect reduce the depth of the absorption bands from the surface. The apparently low degree 

of crystallization of the surface materials could then partly result from atmospheric opacity. 

Fig. 1 :  Estimate of the  surface 

contribution to the spectral slope a s  a 

function of albedo at  1 pm on Tharsis 

and Valles Marineris. No correlation is 

found between these two parameters. 
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