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Fig.1 The wind-sand flow structures at five positions with

a height of 100 cm above the barchan dune surface
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Table 1 The piecewise fitting of vertical distribution function of wind-sand flow sand flux

with a height of 100 cm above the barchan dune surface
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The Piecewise Fitting of Sand Flux Vertical Distribution of Wind-sand Flow
Within 100-cm Height Above the Barchan Dune Surface

HAN Zhi-wen', GOU Qian-gian'’, DU He-giang"*, SUN Jia-huan'?

(1. Key Laboratory of Desert and Desertification, Chinese Academy of Sciences, Lanzhou, Gansu 73000, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to study the vertical distribution function of the sand transport rate of wind-sand flow at dif-
ferent height above the barchan dune surface, the sand transport rates of the isolated barchan dune within 100
cm height with 1 cm division in the interior of the Taklimakan Desert were measured. The piecewise fitting re-
sults show that: 1) the vertical distribution pattern of sand transport rate at the windward slope base of the dune
did not entirely abide by the exponential function but exhibited an “elephant nose effect” similar to the struc-
tural characteristics of the wind-sand flow over the Gobi desert surface. The sand transport rate showed a grad-
ually increased trend in the height of 0-3 cm, but above 3 cm it exhibited an exponential function reduction
with the height; 2) The sand transport rate within 0-10 cm above the dune crest exhibited an exponential func-
tion reduction with the height ,but above 10 cm it showed a quadratic function reduction; 3) The sand transport
rate at the left-wing end of the dune showed a power function distribution with the height, but in 0-20 cm at the
right-wing end it showed an exponential function reduction and above 20 cm it showed a cubic function reduc-
tion; 4) The sand transport rate of wind-sand flow in 0-60 cm height and above 60 cm over the leeward slope
base of the dune exhibited a different forms of cubic function distribution respectively and the sand transport
rate showed a parabola-shaped vertical distribution. both the dune shapes and the dynamic character of the
wind-sand flow affected the vertical distribution of the sand transport rate of wind-sand flow over the barchan
dune surface. Since the windward slope base and surrounding zone were a net erosion zone, sand grains were
coarse and sand supply was relatively insufficient, unsaturated wind-sand flow formed and the increase in sand
transport rate with height did not entirely show an exponential function reduction. The distribution of sand
transport rate at the ends of the two wings of the dune was asymmetric, this is mainly because the asymmetric
shapes resulted in different proportional saltating and suspending sand amounts and the difference in wind ve-
locity pulse in the horizontal and vertical directions. The difference in wind velocity at the leeward slope base
and the crest of the barchan dune resulted in eddy flow and caused part of sand particles from the dune crest to
deposit at the leeward slope, part of sand particles was transported in suspension and the transport rate gradual-
ly increased with increasing height, when the height reached a threhold (determined by both the dune height
and the dynamic intensity of wind-sand flow) the sand transport rate reached a maximum value, and then it
gradually decreased, exhibiting a parabolic distribution.

Key words: Taklimakan Desert; barchan dunes; sand flux vertical distribution of wind-sand flow; piecewise

function



