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Abstract: The study area is located in the central of Mu Us sandy land, which belongs to the
semiarid climate area with the annual precipitation of 350-400 mm. On the basis of the field
investigation in late April 2009, the sand dunes were divided into bare migratory dune, shrub-
covered dune and tree-covered dune according to the vegetation form and vegetation coverage on
the surface of sand dunes, and the samples of drilling holes in the depth of 4 m at different
microtopographies of sand dunes including windward slope, leeward slope and inter-dune lowland
were taken for analyzing the changes of soil moisture and soil granularity characteristics. The

results show that the average soil moistures of different microtopographies for shrub-covered
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dune and tree-covered dune in descending order are inter-dune lowland., windward slope and
leeward slope; the average soil moistures in inter-dune lowland are higher than those in leeward
slope and windward slope in bare migratory dune, but the changes of average soil moistures of
leeward slope and windward slope are irregular; the differences of soil moistures of sampling sites
in vertical subsections from the microtopographies of sand dunes are significant, and the variation
trends are diverse; vegetation form and surface coverage significantly affect the change of soil
moistures under the same microtopography of sand dunes, and the effect of shrub is more than
that of tree; soil moistures of leeward slope and windward slope in vegetation-covered dune are
generally higher than those in bare migratory dune, and the shallow bedrock aquifuge affects
sharply soil moisture in inter-dune lowland; the relationship between soil moistures in vegetation-
covered dune and contents of fine-sized soil (clay and silt, etc.) is significantly positive, and the
surface vegetation improves the volume fraction of clay by means of trap fine-grained atmospheric
dust and holds moisture.

Key words: soil moisture; sand dune; inter-dune lowland; windward slope; leeward slope;

vegetation; granularity; Mu Us sandy land
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Fig. 1 Location of Sampling Sites in Uxin Banner
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Tab.1 Location of Sampling Sites of
Different Sections of Sand Dunes
s Kk KR | MWK .
” o o . . EZEH
FHl g %5 | @E/m
MY | WSI-la | 1339 |(108°44'09.9"E,38°38'33.5"N)
MWRYE | WSI-2a | 1346 |(108°44'05.1"E,33°38"32. 9"N)
waEypg | WX | WSI-b | 1339 |(108°44'11.3"E,38°38'32. 7"N)
43 ERYE | WS2-2b | 1343 | (108°44'07. 2"E,38°38'31. 5"N)
R M | WS1-1w | 1333 |(108°44'10.7"E,38°38'31. 7'N)
Tl | WS1-2w | 1328 |(108°44'07.1"E,38°38'29. 9"N)
WG | WS2-1a | 1313 |(108°50'57.7"E,38°37'57.5"N)
WHIE | WS2-2a | 1305 |(108°50'54.2"E,38°37'56. 7"N)
WEoAmE | WKIE | WS2-1b | 1313 [(108°50'58. 3"E,38°37'56. 5"N)
e ERYE | WS2-2b | 1310 |(108°50'59. 5"E,38°37'56. 2'N)
IR | WS2-1w | 1303 |(108°51'00. 6"E,38°37'55. 4"N)
il | WS2-2w | 1302 |(108°50'58. 7"E,38°37'57. 1"N)
WX | WS3-1a | 1322 |(108°48'23.4"E,38°38'24.5"N)
MR | WS3-2a | 1324 |(108°48'21.3"E,3833'26. 7"N)
FABmE | WYL | WS3-1b | 1326 |(108°48'24.1"E,38°38'21. 4"N)
s HRYE | WS3-2b | 1325 |(108°48'23.1"E,38°33'26. 3'N)
el | WS3-1w | 1322 |(108°48'25.3"E,38°38'21. 7"N)
R M | WS3-2w | 1321 |(108°48'21.3"E,38°3325. 4"N)
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Fig. 2 Changes of Soil Moistures of Different

Microtopographies for Bare Migratory Dunes
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Tab.2 Average Soil Moistures of Sampling Sites in Vertical
Subsections for Bare Migratory Dunes

A B ) KRR RS KR/ %

cm WS1-1a | WS1-2a | WS1-1b | WS1-2b | WS1-1w | WS1-2w

0~80 2.91 3.08 2.94 1.23 14. 27 23.28

80~170 | 2.93 3.00 2.90 3. 60 19.00

170~400| 3.75 3.11 2.51 4. 04
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Fig. 3 Changes of Soil Moistures of Different

Microtopographies for Shrub-covered Dunes
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Tab.3 Average Soil Moistures of Sampling Sites in Vertical

Subsections for Shrub-covered Dunes

Sy BEUR 5 R 3 R HEEOK R Y
om | WS2-1a | WS2-2a | WS2-1b | WS2-2b | WS2-1w| WS2-2w
0~60 | 2.78 | 3.65 | 2.85 | 2.39 | 2.05 | 5.48
60~250 3.57 3.94 3.41 3.59 | 16.49 22.78
250~360| 17.92 | 19.06 | 3.22 | 4.92
360~400 6.39 | 19.34
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Fig. 4 Changes of Soil Moistures of Different

Microtopographies for Tree-covered Dunes
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Tab.4 Average Soil Moistures of Sampling Sites in Vertical

Subsections for Tree-covered Dunes

S BRI/ B RN R K %

cm | WS3-1a | WS3-2a | WS3-1b | WS3-2b | WS3-1w| WS3-2w
0~170 | 2.92 | 3.04 | 2.88 | 3.14 6.73 | 5.11
170~300| 11.10 | 6.02 | 3.55 | 3.02 | 18.75 | 6.09
300~400| 7.47 | 5.15 | 7.75 | 4.53 17.27
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Tab.5 Statistical Results of Soil Moistures of Different Microtopographies for Different Types of Sand Dunes
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Tab. 6 Characteristics of Granularity Distribution for Different Types of Sand Dunes
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Tab.7 Correlation Coefficients Between Soil Moistures of
Windward Slopes for Different Types of Sand Dunes and

Volume Fractions of Different Grain Sizes
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