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Aeolian processes play an important role in modifying the surfaces of Earth and Mars [I]. 
Recent results from the Magellan mission show that aeolian processes have also modified Venus 
[2,3]. Two aspects of aeolian processes are important in assessing wind in the evolution of 
planetary surfaces, threshold (the minimum wind needed to set particles into motion) andflux (the 
amount of material moved by a given wind). Both threshold and flux are influenced by the 
roughness of the surface subjected to aeolian processes. Although little quantitative work has been 
done on this parameter, roughness (or surface relief) on a scale of a few meters or less appears to 
be critical. The primary link between surface roughness and aeolian processes is the parameter, 
(aerodynamic roughness), or the height above some average elevation at which the effective 
average wind speed is zero. Aerodynamic roughness is derived from wind velocity profiles of the 
lower atmospheric boundary layer and is thought to be independent of wind speed. Field 
measurements have been made in aeolian terrain in the southwest United States to determine 
aerodynamic roughnesses for lava flows, alluvial fans, and playas [4]. These values of zo were 
then used in expressions for threshold (U,J and flux (q) and cases for Earth, Mars, and Venus 
were compared (Table 1) for particle sizes of 60 pm to 500 p . Calculations were based on wind 
speed (friction velocity) values that were 20% above threshold. Results show that for particles 
greater than 200 pm the aeolian threshold is very sensitive to terrain. Uet on Mars is of an order of 
magnitude greater than on Earth which in turn is an order of magnitude greater than on Venus 
(Figure I). Uet values range on Mars from 160 cm s-1 to 530 cm s-1 for Q values of 0.001 to 10 
cm. For the Venusian environment U,t ranges from 4 cm s-1 to 15 cm s-1, and for Earth from 37 
cm s-l to 120 cm s-l. The potential flux is found to be very sensitive to terrain and decreases 
markedly over the alluvial fans and is zero over lava flows for particle sizes greater than 200 pm. 
On Mars potential flux reaches -14 g cm-1 s-1 over the playas, on Earth it reaches -3 g cm-1 s-1 
and on Venus -0.4 g cm-1 s-1. 
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Table I .  Roughness, threshold, and flux values 

Zo (cm) 
Particle sizes(Cun) 
Lava flow 0.19 to 8.4 

Earth 
Mars 
Venus 

Alluvial fan 0.10 to 0.18 
Earth 
Mars 
Venus 

Playa 0.008 to 0.015 
Earth 
Mars 
Venus 

U*f (cm s-1) 
60 500 
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Figure 1: Threshold shear velocity versus aerodynamic roughness for particle size of 250 pm. 
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