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Fig. 1 The location of the Badain Jaran Sand Sea and field investigation area
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Fig. 2 Sampling position and water content of wet sand layer for mega-dune
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Fig. 3 Relationship between water content and grain size of wet sand layer for mega-dune
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Wet Sand Layer Moisture of Mega-dunes in the Badain Jaran Sand Sea

Cui Xujia', Sun Hu', Dong Zhibao"*, Luo Wanyin?, Li Jiyan®, Ma Yandong', Li Chao'
(1.College of Tourism & Environment Sciences, Shaanxi Normal University, Xian 710062, China; 2.Key Laboratory of
Desert and Deserti fication, Cold and Arid Regions Environment and Engineering Research Institute, Chinese Academy of

Sciences, Lanzhou 730000, China)

Abstract: Wet sand layer moisture and its movement process is the important link for water cycle in desert
areas. The mega-dunes in the Badain Jaran Sand Sea contain very huge wet sand layer. The result showed
that there was a regional similarity characteristics for wet sand layer moisture with water content less than
3% . Adsorbed water and water vapor existed in the pore among sand grains were the two primary water
types for wet sand layer, and their movement process and reciprocal transformation along the vertical sec-
tion of mega-dunes might maintain the relatively poised state of wet sand layer moisture, and grain size dis-
tribution had important influence on adsorbed water and its water content. The formation of " thermal inver-
sion layer" in the dune surface layer caused the movement of heat and air to the dune interior, which had an
opposite air flow direction with the moisture evaporation of wet sand layer. This was why wet sand layer
moisture could maintain in sunny days of summer. Affected by temperature gradient in summer, the water
vapor and film water contained in wet sand layer moved slowly toward the bottom of the mega-dunes. Under
the dual influence of temperature gradient and water potential gradient in winter, the water vapor and film
water near phreatic surface in the bottom of mega-dune moved upward to the top of the mega-dunes and re-
charged the wet sand layer. The wet sand layer could get recharged water from atmospheric precipitation,
water vapor, condensate water and underground water.

Key words: wet sand layer; grain size; moisture movement; mega-dune; Badain Jaran Sand Sea



