Geophysical Research Abstracts
Vol. 13, EGU2011-7091, 2011 "\
EGU General Assembly 2011 G

© Author(s) 2011

First in situ analysis of dust devil tracks on Earth and their comparison
with tracks on Mars
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Dust devils are low pressure vortices formed from unstable near surface warm air generated by insolation and
they can be visible due to the entrainment of dust and possibly sand (for further details, see [1]). On Mars, active
dust devils have been observed leaving tracks, which are mostly darker than their surroundings, although some are
brighter [2]. Image data of the Microscopic Imager (MI) [3] onboard of the Mars Exploration Rover (MER) Spirit
in Gusev crater showed that surfaces consisting of sand grains within dust devil track zones are relatively free
of finer grained dust compared to the bright regions outside the tracks [4]. It has been suggested that the albedo
difference is caused by the different grain sizes because the brightness is photometrically inversely proportional to
grain size [4]. The thickness of removed material by dust devils on Mars was estimated to be in the range of 2 — 40
pm [5] based on the results of [6] at the Mars Pathfinder landing site. Dust devil track simulations with the Mars
Regional Atmospheric Modeling System (MRAMS) indicate removal thicknesses of 1 — 8 um [7]. [8] estimated
removal thicknesses of about 8 ym from active dust devil observations in Gusev crater. On Earth, dust devil tracks
are rare. So far they were identified in satellite imagery in the Saharan desert [9, 10]. In this study we report about
the first in situ analysis of terrestrial dust devil tracks observed in the Turpan depression desert in northwestern
China [11]. Passages of active dust devils remove a thin layer of fine grained material (< ~63 pm), cleaning the
upper surface of coarse sands (0.5 — 1 mm). This erosional process changes the photometric properties of the upper
surface causing the albedo differences within the track to the surroundings. Measurements imply that a removal of
an equivalent layer thickness of ~2 pm is sufficient to form the dark dust devil tracks. Our terrestrial results are in
agreement with the mechanism proposed by [4] for the formation of dust devil tracks on Mars.
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