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Relationship Between Soil Moisture and Topography-vegetation Factors on
Fixed Dunes in the Southern Margin of the Gurbantunggut Desert
ZHANG Yanling', ZHANG Dinghai', NING Ting', ZHANG Zhishan®,

SHAN Lishan®*, CHEN Guopeng’, ZHANG Zhengzhong’

(1.Center for Quantitative Biology , College of Science , Gansu Agricultural University ,

Lanzhou 7300703 2.Shapotou Desert Research Station s Northwest Institute of Ecological Environment and Resources ,
Chinese Academy of Sciences, Lanzhou 730000; 3.College of Forestry, Gansu Agricultural University, Lanzhou 730070)
Abstract: Soil moisture is the main driving force for the patterns and processes in arid and semi-arid ecosystem, and
topography-vegetation factors are the main factors affecting soil moisture on the small-scale. Soil moisture at
different depths (0—40 cm in surface layer, 40—200 cm in middle layer, 200—300 cm in deep layer and 0—
300 cm in whole) on fixed sand dunes near the northern sand dune in the southern edge of the Gurbantunggut
Desert was used as a study object to investigate the relationship and variation patterns between soil moisture
and topography-vegetation factors using generalized linear model (GLLM) , generalized additive model (GAM)
and random forest (RF) models. The results showed that: (1) Soil moisture at different depths showed a
consistent single-peaked distribution, and the magnitude of soil moisture at different depths was in the order
of: deep > middle > surface, and there were significant differences between the two. (2) The vegetation
and terrain factors affecting soil moisture at different depths obtained by GLM and GAM models were identical,
and the accuracy of the RF model was better than that of GLM and GAM models. (3) Topographic factors

elevation, slope, height difference and vegetation factors shrub multiplicity were negatively correlated with
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soil moisture at different depths under their influence, while topographic factors slope direction (specified as

0 due east, rotated clockwise) and vegetation factor biomass were positively correlated with the soil moisture

they affected. The vegetation factor herbaceous cover was positively correlated with surface soil moisture and

negatively correlated with mesocosm soil moisture, The results of the study can provide theoretical reference

for the formulation of corresponding wind and sand control measures and the establishment of scientific and

reasonable vegetation sand fixation model in the study area.

Keywords: soil moisture; influence factor; generalized linear model; generalized additive model; random

forest model; Gurbantunggut Desert
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