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The features of small-scale regional differentiation of sand layer moisture—a case study of
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Abstract: Background, aim, and scope Water is the limiting factor of the ecological environment in desert areas.
Studying the moisture content, forms and distribution characteristics of sand layers has guiding significance for
planting artificial plants to fix sand in desert area. Materials and methods In this paper, two typical mega-dunes
and two depressions were sampled to study the moisture content, forms and distribution characteristics of sand
layers in Shapotou area. Results The variation of moisture content in sand layers of mega-dunes can be divided
into four levels. The first level is characterized by moisture varied actively, which occurs from the surface to a
depth of approximately 0.4 m. The second level occurs from a depth of approximately 0.5 m to 1.0 m. The third
level occurs from a depth of approximately 1.0 m to 2.0 m. The fourth level occurs at a depth below 2.0 m. On

the other hand, the variation of moisture content in the sand layers of depressions can be divided into three levels.
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The moisture content in the first level is below 5.00%, between 5.00% and 25.00% in the second level, and
above 25.00% in the third level. Discussion In general, any moisture content less than 5.00% should be called
film water, higher than 5.00% should be called gravitational water. The moisture content in both of the mega-
dunes were less than 5.00%, indicating that the moisture present is film water. The peak of moisture content in
most boreholes appears in the middle or upper middle sections, but also some reached to a depth (below 0.5 m)
that not affected by evaporation. This finding indicates that atmospheric precipitation is one of the sources
supplying groundwater in Shapotou area. Gravitational water appears in the bottom of the depressions, and
connects with the capillary water and groundwater. Conclusions The results show that: (1) the moisture content
at the top of the mega-dunes is below 1.00%, in the middle of it between 1.00% and 2.00%, at the bottom of it
between 2.00% and 3.00%, which indicates they are all film water. (2) The moisture content on the windward
slopes of the mega-dunes are higher than the leeward slopes. The highest moisture content exists at the bottom
of mega-dunes, followed by the middle, and lowest at the top. Saturated gravitational water or groundwater
often occurs at a depth of approximately 2.0 m to 3.0 m in the sand layers. (3) There exists positive moisture
balance in the sand layers due to the rapid infiltration in Shapotou area, and the depressions or flat sections are
the main channels for atmospheric precipitation infiltrate downward. Recommendations and perspectives It
is possible to adopt trees and grass, or utilize greenhouses to control desertification in depressions or flat lots
where more groundwater exists, according to the regional differentiation law of moisture content. On the other
hand, engineering measures such as clay or gravel barriers and “grass grids” should be adopted to control
desertification in mega-dunes comprehensively.

Key words: Shapotou; moisture sources; moisture balance; moisture differentiation
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Location of collecting sample sites in study area

H21lmZALE40m, HELME2ATAHH: 8
—, TSR UD e 30 R A 2 T XU I T35 . v
BRI, SRR S Z RV R S KRN AR
Bl R (I HE 5.00% LR, £ R EVD 2K 5
DIV K RAETE . 55—, T2 XUk 215
DI, V2 7K SR A AR R RN 49 (B R S B U
Tt . PRI L TSR A e . 55 =,
TAC VP TR . P RRHES, V)25 KRR
3R v T A



RRERE, 2. YRR NREH

By SARRIE —— LLVb I S0 X Sy £

x1 UHESLUDRARDGE

Tab.1 Moisture content of sand layers in Shapotou
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