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GLOBAL BEHAVIOR OF MARTIAN ATMOSPHERIC DUST DURING THE 
VIKING ERA; T.Z. Martin, Jet Propulsion Laboratory, and M.I. 
Richardson, Imperial College London 

Global mapping of dust opacity of the Mars atmosphere, using the silicate- 
induced absorption of 9 pm radiation, has been extended to the entire Viking 
mission period [1,2]. Coverage extends from Viking arrival at Mars at Ls 84" in 
1976 until Ls 210" in 1979 - a span of 1.36 Mars years. The set of 95 maps has a 
5"  L s  interval. Earlier work by Martin [3] covered only the time period from Ls 
168" in 1976 to 270" in 1977, ending before the second and larger dust storm of 
1977. The new results also offer better time resolution and lower noise. They 
provide insight into storm formation and propagation, and improved boundary 
conditions for circulation models of Mars. 

Results on the origins of the 1977a and 1977b planet-encircling dust storms, 
using high time-resolution opacity maps, were provided in reference [ I ] ;  
greater detail on all aspects of this work will be found in [2]. 

Because more than one Mars year is now covered, it is possible to begin to 
assess the nature of interannual variation. The latter part of the coverage 
leads into the dust storm season, yet dust activity then is much less during the 
second year than at comparable times in 1976 (see figure). A hitherto 
unreported strong dust event in Hellas at Ls 170-180" in year 1 may have 
contributed enough dust globally to provide the requisite initial conditions for 
the 1977a storm. No similar event is found in the second year. 

During the 1977a storm, the Hellas region shows surprisingly low opacity 
relative to its surroundings, indicating possibly that the precursor event there 
depleted that region of available dust. Not until Ls 230" does Hellas resume 
participation in the general opacity behavior. 

The waning phase of the 1977b storm shows dust fallout preferentially in 
southern midlatitudes. The retention of high opacity in equatorial zones 
suggests inhibition of fallout by the diurnal tide, as proposed earlier for the 
1971 storm [4]. Latitudes south of -70" showed only minor opacity changes 
during the 1977b storm; this is contrary to current dust storm modeling of 
storm initiation [5]. There is widespread evidence for local dust raising in high 
northern latitudes during northern spring. The longitude band from about 0 
to 90°, including Acidalium, seems particularly inclined to dust activity. 

M. Richardson participated in this work as a 1991 Summer Undergraduate 
Research Fellow at the Calif. Inst. of Technology. The research described in 
this paper was carried out by the Jet Propulsion Laboratory, California 
Institute of Technology, under a contract with the National Aeronautics and 
Space Administration. 
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DUST OPACITY MAPS; Martin, T.Z. and Richardson, M.I. 

Year 1 Year 2 

Comparison of opacity histograms between Mars year 1 (left pair) and year 2. 
Opacity levels are comparable for Ls 145-150° (top pair) for both years. During 
L s  170-175" (bottom pair) there was a substantial increase in year 1 relative to 
the top figure, but not in year 2. 
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