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Fig.1 Sampling sites in the study area
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Fig.2 Spatial distribution of soil water (A—C) and EC (D-F) in the study area
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Spatial differentiation of soil moisture and conductivity
in Shiyang River Basin

Wei Yuxi'?, Chen Lijuan', Xi Haiyang', Zhang Chenggqi', Gan Kaiyuan®, Yong Tian’, Zhang Jinxia’
(1.Key Laboratory of Ecological Safety and Sustainable Development in Arid Lands, Northwest Institute of Eco-Environ-
ment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese Academy of Scienc-
es, Beijing 100049, China; 3.College of Water Conservancy and Hydropower Engineering, Gansu Agricultural Universi-
ty, Lanzhou 730070, China)

Abstract: Study on the spatial differentiation of soil water and salt is an important basis for the prevention and
improvement of soil salinization, and also an important foundation for the development and utilization of saline
land resource. At a watershed scale, relatively few studies have been conducted on the spatial differentiation of
soil water and salt under different land-use types such as forest land, grassland, cropland, saline land and desert
in the Shiyang River basin, which can hardly support the improvement and utilization needs of saline land under
the changing environment in the new period. In this study, the spatial differentiation of soil water and conductivi-
ty in the Shiyang River basin were studied using geostatistical and traditional statistical methods, and the effects
of different land-use types on soil water and salt distribution were analyzed. The results showed that the soil wa-
ter content in the Shiyang River basin demonstrated a trend of high in the southwest and low in the east and west,
and gradually increased from 8.75% in the surface soil layer to 10.19% in the deep soil layer. Soil conductivity
showed a trend of low in the southeast and southwest and high in the northeast and northwest, and the area of
moderately and heavily saline and saline soils accounted for 56.55% of the total watershed area. The highest aver-
age water content was exhibited in forest soils (21.08%) , followed by arable land (15.60%) , saline land
(12.40%) , grassland (6.98%) , and desert (1.60% ). The highest average soil conductivity was found in saline
land (8.55 dS'm™), followed by grassland (1.28 dS'm™), desert (0.51 dS'm™), cropland (0.48 dS-m™) and for-
est land (0.18 dS-m™). Land-use type had a significant effect on the vertical distribution of soil water and salt,
and soil moisture was significantly and positively correlated with elevation, vegetation biomass, cover, and den-
sity, while significantly and negatively correlated with soil bulk density. There was no significant correlation be-
tween soil moisture and conductivity in forest land and grassland, while significant positive correlations were de-
tected in cultivated land, saline land and desert showed, indicating that the dependence of soil salinity on soil
moisture increased from the upstream to the downstream of Shiyang River basin.

Key words: Shiyang River basin; soil moisture; soil conductivity; land-use type; spatial differentiation



