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error is the orbit at approximately 400 m with atmospheric refraction the next largest at about 300 
m followed by occultation timing and planetary ephemeris errors. The total rss error of a typical 
occultation is estimated to be a little over 500 m. The error model for the atmospheric refraction 
was -1 0% of the total correction. The topography is the difference between the radius to the 
surface and the radius of the geoid along the same radius vector. Thus, the error in topography is 
the rss of the radius error and the geoid error. Our estimate [2] of the error in the geoid is between 
15 meters and 50 meters, depending on location and is generally much smaller than the planetary 
radius error. As a consequence we believe the average error in our topographic model of Mars is 
approximately 500 meters with some locations being as large as 1.8 km and others as small as 300 
meters. An analysis of the covariance matrix indicates errors larger than 700 or 800 meters only in 
the region of Syrtis and lsidis and results from sparcity of data in that region. 

The occultation data were also compared with Earth-based radar data acquired during the 
1971-82 period. Radar data provide an independent estimate of the radius of the planet at lower 
latitudes and are sensitive to different errors. The primary source of error for the radar data is the 
planetary ephemeris [6] and this error, combined with a lesser error induced by solar plasma 
effects, indicate a vertical accuracy of these measurements of -300 m, which is comparable to that 
of the occultation data. However, the radar measurement is an average for an area of several 
square kilometers and the occultation measurement is a point location. Thus, a systematic 
difference between the radii derived from the two datasets might be expected, and in a 
comparison of the topography derived from the radar data versus the occultation data a systematic 
difference in radius was detected with a mean of 730f173 m, with the radar-derived radii being 
smaller than the occultation radii. The sign of this difference is consistent with the radar data 
providing a measure of the planetary radius to the floors of valleys and the occultation data 
providing a measure of the planetary radius to the higher topographic locations, such as 
mountains. 

Table 1. Error estimate for occultation radii measurements 
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