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Geology, Arizona State University, Tempe, AZ 85287-1404, J .  Barker, Florida Institute of 
Technology, Physics and Space Dept., Melbourne, FL 32901 

Wind streaks have been identified in the Magellan radar images. A comparison with similar 
features on Earth can be used to gain insight into the occurrence of wind streaks on Venus [I]. 
Preliminary studies of F-BIDR's, F-MIDR's and C1-MIDR's reveal more than 3,400 wind streaks 
on Venus [2]. Most streaks occur between 23"N to 30°N and 23"s to 30°S latitude, and are 
generally positioned on slopes <2", oriented toward the equator. The most commonly observed 

I forms are linear streaks, fans, wispy streaks, transverse ragged streaks, and transverse smooth 
streaks [2]. Venusian wind streak patterns have terrestrial analogs that are visible on Seasat and 
SIR (Shuttle Imaging Radar) data. We compared selected SIR-A and SIR-B images to Magellan 
data to determine potential correlations between the geologic settings and physical characteristics of 
the wind streak patterns on Earth. Streak patterns were identified in the radar images, and the 
number of individual streaks, streak type, reflectivity, length, width, azimuth, latitude, and 
longitude were recorded. Streak types were defined based on morphology and radar reflectivity in 
comparison with the surrounding surface. Information on the geologic settings and local geology 
of the terrestrial streaks was based on geologic and topographic maps, and previous geologic 
studies. 

Compilation of Magellan wind streak data [2] suggests that linear streaks with low radar 
backscatter are predominant on Venus (Figure 1). A comparison of the lengths and widths of the 
streaks indicates that streaks >20 km long and <1 km wide occur most frequently. Eight out of the 
sixteen SIR data-takes that were identified on Earth to contain wind streaks consist of linear, dark 
streak patterns similar to those observed in the Magellan images (Figure 2). These areas include 
regions of Afghanistan, China, Chad, Egypt, Libya, Saudi Arabia, and the USSR. The results of 
the wind streak analyses (SIR-A and SIR-B data) reveal a very similar distribution in streak type, 
reflectivity, length, and width to that of the Magellan streak patterns. Most wind streaks on Venus 
and Earth display a linear morphology with low radar reflectivity. The latter is inferred to result 
from aeolian deposition. The overall distribution of the length and width of dark, linear wind 
streaks on both Venus and Earth shows that streaks >20 km long and <1 km wide are the most 
common. Despite the fact that the average azimuth range of the Venusian and terrestrial wind 
streaks differs, the streaks in both cases are oriented toward the equator. These patterns may be 
explained by differences in atmospheric circulation of the two planets. On Earth, the low 
atmospheric circulation in the study areas is dominated by easterly winds [3]. On Venus, most 
streaks appear to be oriented westward. Venus' retrograde motion may also contribute to the 
observed differences in the average wind streak directions identified on the respective planets. 
With regard to geologic setting, wind streaks both on Earth and Venus generally are positioned in 
the lee of obstacles, i.e. hills, ridges, domes, escarpments, etc. 

In conclusion, this study reveals that the morphologies of radar-visible wind streaks on 
Earth and Venus are very similar, and it may imply that near surface wind patterns on Earth and 
Venus are related. It also supports the Pioneer Venus and Venera 9 and 10 data, that low 
atmospheric winds are present on Venus [2]. 
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Figure 1. Magellan radar image showing linear, dark and bright wind streaks identified at 17ON, 
62 '30' E. Area shown is about 44 by 64 km. 

Figure 2. SIR-A image of linear, h r k  wind streaks identified in Afghanistan at 31 '15'N, 65 O E; 
numbers refer to individual streaks that were analyzed. Area shown is about 33 by 50 km. 
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