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Stability mechanisms of barchan sand dunes: A case study in the Hexi Desert

in Gansu
CHANG Zhaofeng, LI Ya, ZHANG Jianhui, WANG Qiangqiang, ZHANG Dekui, TANG Jinnian, WANG Qi,
ZHANG Huiwen

Gansu Desert Conirol Research Institute, Lanzhou 730070, China

Abstract: Barchan sand dunes, which are distributed at the oasis fringe, are an important type of dune. The study of the
mechanism of stability of barchan sand dunes is of great importance to the determination of the regulation of aeolian-sand
movement at the oasis fringe. However, the stability of barchan sand dunes remains an unresolved scientific issue. This
study took the barchan dunes in the Hexi Desert as a case study. The stability mechanism of the top of barchan dunes was
analyzed. The results showed that; (1) The barchan dunes in the Hexi Desert of Gansu Province were distributed as patches
downwind from the desert fringe. The distribution area was flat sandy-clay or sandy-gravel soil. The lowlands among the
dunes were wide, with prominent prevailing winds. (2) The prevailing northwestern winds caused the top of the dunes and
the sand line to coincide, and the dunes to move forward and become lower. The southeastern winds ( opposite to prevailing
winds) caused the top of the dune to separate from the sand line, and the upper part of the leeward slope was wind-eroded

and the dunes were heightened. (3) The higher the barchan dune was, the longer the two flanks were, and the smaller the

HEETR  HK 973 Birll— N0 G Ko A B 1D R E PEIFST” (2014CB460611) 5 R H ARRL 34— il R BhER N ZE FR YD TE i =,
BRI P 2 B A AN (41261102)

75 B H#:2016-02-12; ¥ £& HH kit B 81 :2016- 00- 00

# JIAMEH Corresponding author.E-mail ; czf123@ sina.com

http ://www.ecologica.cn



2 A E = 37 &

angle was. (4) The wide flat area was vital to the formation of barchans and barchans chains. The largely prevailing wind
was the key factor for the stability of the barchans and barchans chains. The opposite wind and the corridor effect between
the two flanks were key factors enabling the barchans to grow in size and height. The wind speed and distribution frequency

of the prevailing and opposite winds were factors restraining the height of the barchan dunes and barchan dune chains.
Key Words: barchan dunes; Top; Stability; Hexi Desert; Gansu Province
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Fig.1 Distribution of barchan dune in Hexi desert area of Gansu
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Fig.2 Observation sampling point of barchan dune
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Fig.3 Feature representation of barchan dune
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Table 1 Morphological characteristics of barchan dune in Hexi desert area of Gansu
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Fig.4 Change trends of wind speed in various parts of the dunes of main direction
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Fig.6 Schematic diagram of anti-main wind direction process
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