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Introduction: Dust devils are particle-loaded vertical 
convective vortices commonly observed on Earth and 
especially Mars, where their associated dust-lifting 
may be responsible for the persistent dustiness of the 
Martian atmosphere [1]. Estimates of dust devil fre-
quency derived from visual surveys conducted in situ 
(on both planets) have varied by approximately four 
orders of magnitude [2]. Kurgansky [3] proposed that 
an exponential function (with a decay constant of D = 
8.3 m) provided the best fit to qualitative estimates of 
dust devil diameters derived from terrestrial surveys. 
However, Lorenz [2] argued that a power law with an 
exponent of -2 better fits the higher-resolution Mars 
data [4] and, moreover, that such a power law distribu-
tion can better explain the wide variations in dust devil 
frequency reported by terrestrial surveys. Here, we 
assess these competing hypotheses with size-frequency 
estimates from a new terrestrial dust devil survey. 
Frequency Observations: This past summer, a field 
campaign [5] was initiated to study terrestrial dust dev-
ils and ambient meteorology in both Eloy, Arizona and 
Eldorado Valley, Nevada (hence “EV”). During the 
survey period, at least two and usually three observers 
were positioned at spotter stations (e.g., Fig. 1) located 
approximately 100 m apart, thereby allowing areas of 
A = 0.83 km2 and A = 0.55 km to be surveyed in Eloy 
and EV, respectively. The Lorenz [2] power law hy-
pothesis, when combined with the assumption that 
detection threshold falls off inversely with distance, 
makes the intriguing prediction that dust devil density 
should equal N = 50 / A (Fig. 2).  We observed 236 
dust devils over 7 days in Eloy and 528 dust devils 
over 9 days in EV, corresponding to densities of N = 
40.6 in Eloy (Fig. 2. yellow diamond) and N = 106.7 in 
EV (orange diamond). Since the lower number of dust 
devils observed at Eloy can be attributed to the unsea-
sonable windy conditions, the very close correspon-
dence of  the observed Eldoardo Valley dust devil den-
sities to the value predicted by [2] would seem to sup-
port the power law hypothesis.  
Size Distribution: However, our initial qualitative 
estimates of dust devil diameter are not consistent with 
a power law dependence. We visually assigned dust 
devils to one of four size categories: Large (D > 12 m), 
Medium (6 m  < D < 12 m), Small (2 m  < D < 6 m) 
and Tiny (D < 2 m). At Eldorado Valley, we observed  
38 Large (L), 89 Medium (M), 214 Small (S), and 187  
 

 
 

Figure 1 Observer at Eloy spotter station making an in situ 
measurement of dust devil frequency. 
 

 
 
Figure 2 Modified from [2]: observed dust devil frequencies 
from Mars (open circles) and Earth (shaded diamonds). Yel-
low and orange diamonds indicate new observations corre-
sponding to surveys of Eloy, AZ and Eldorado Valley, NV. 
 
Tiny (T) dust devils. Assuming median diameters for L 
/ M / S / T dust devils of D = 16 / 9 / 4 / 1 meters, this 
size-frequency distribution is much more consistent 
with the exponential function of [3] than the power 
law of [2]. We will attempt to validate this preliminary 
qualitative assessment by quantitatively calculating 
dust devils diameters directly from simultaneous stereo 
photographs taken of dust devils at both Eloy and EV, 
via a parallax measurement technique described in [5]. 
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