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THE EFFECTS OF ATMOSPHERIC BUST ON OBSERVATIONS OF THE 
SURFACE ALBEDO OF MARS; S.W. Lee and R.T. Clancy, Laboratory for Atmospheric 
and Space Physics, Univ. Colorado, Boulder, CO 80309 

The Mariner 9 and Viking missions provided abundant evidence that aeolian processes are 
active over much of the surface of Mars [I; 21. Past studies Rave demonstrated that variations in 
regional albedo and wind streak patterns are indicative of sediment transport through a region [d; 
41, while thermal inertia data [derived from the Viking Infrared T h d  Mapper (IRTM) data set] 
are indicative of the degree of surface mantling by dust deposits 15; 6; 7; 8; 91. The visual and 
themal data are therefore diagnostic of whether net erosion or deposition of dust-storm fallout is 
taking place currently and whether such processes have been active in a region over the long term. 
These previous investigations, however, have not attempted to correct for the effects of 
atmospheric dust loading on observations of the martian surface, so quantitative studies of current 
sediment transport rates have included large errors due to uncertainty in the magnitude of the 
"atmospheric contamination". 

We have developed a radiative transfer model which allows the effects of atmosph&c dust 
loading and variable surface albedo to be investigated [see related abstract, 101. This model 
incorporates atmospheric dust opacity, the single scattering albedo and particle phase function of 
atmospheric dust, the bidirectional reflectance of the surface, and variable lighting and viewing 
geometry. 

To examine the effect of atmospheric dust on observed reflectances of the martian surface, 
we have modelled a wide range of lighting and viewing geometry, atmospheric dust opacity, and 
surface albedo for the simple case of a Lambcrt surface. Sample results are shown in Figure 1. It 
is apparent that the effect of atmospheric dust on surface observations is substantial, even at 
relatively low r There is a saong dependence on the surface albedo and observation geometry as 
well. As seen in Figure 1, the contrast between surface features of different albedos is strongly 
affected by the presence of atmospheric dust; therefore, a constant atmospheric correction cannot 
be applied even within a single region or for a single r Even the simple cases described here give 
strong evidence that the quantitative study of d a c e  albedo, especially where small differences in 
observed albedo are imporant (such as in photometric analyses), needs to account for the effects 
of scattering from atmospheric dust. 

We will discuss application of this radiative transfer model to IRIFM observations of regional 
albedo as a function of time. Given the ability to determine the contribution of temporally md 
spatially variable dust loading, the effects of variations in the surface and/or atmospheric 
characteristics over several regions (Solis Planum, Syrtis Major, and Cerberus) will be 
investigated. Such an approach allows variations in regional albedo to be quantitatively 
determined and estimates of regional sediment transport and the time-history of dust loading over 
these areas to be made. 
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Figure 1: The emission angle dependence of the observed reflectance of a Lambert surface beneath various 
amounts of atmospheric dust. Examples are shown for several values of surface albedo at a constant incidence 
angle. 


