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Soil moisture characteristics of different land use types in small watersheds of
gully regions on the Loess Plateau

WANG Liping', ZHAO Jiongchang', ZHU Hongsheng', CHI Jinming', WANG Zihan', YU Yang'?

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Jixian National

Forest Ecosystem Observation and Research Station, Beijing Forestry University, Jixian 042200, Shanxi, China)

Abstract: [Objective] Vegetation restoration is a primary measure for ecological construction of the Loess
Plateau, and water is a major limiting factor for vegetation recovery in this region. This study aims to conduct
research on water dynamics of different land use types, provide a basis for vegetation restoration in
comprehensive watershed management, and optimize land use and water resource management strategies.
[Method] During the growing season of 2023 (May to September), 5 typical land use types in Caijiachuan

watershed of Jixian County, Shanxi Province, located in gully regions of the Loess Plateau, were systematically
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monitored for soil moisture at different depths (0—10, 10—-20, 20—40, 40—60, 60—80, 80—100, 100—120,
120-140, 140—-160, 160—180 cm), including woodland (Robinia pseudoacacia), shrubland (Rosa xanthina),
grassland (Artemisia gmelinii), orchard (Malus Pumila), and farmland (Zea mays). Based on field measurement
data, the impact of different land use types and soil depths on soil moisture were analyzed. The vertical layers of
soil moisture for different land use types were divided by the optimal segmentation method. [Result] The
variation trends of soil moisture and rainfall were consistent in different land use types during the growing
season. There were significant differences in soil moisture at different depths among various land use types
(P<<0.05). The soil moisture content of different land use types from high to low was as follows: farmland
(21.06%), shrubland (17.88%), grassland (15.17%), orchard (15.02%), and woodland (13.29%). The vertical
variation of soil moisture exhibited a certain degree of hierarchy. The vertical layers of soil moisture in each
land use type were divided into strong variation layer, moderate variation layer, and weak variation layer. The
vertical layers of grassland and woodland were consistent, with a strong variation layer of 0—10 cm, a moderate
variation layer of 10—100 c¢cm, and a weak variation layer of 100—180 cm. The strong and moderate variation
layers of shrubland ranged from 0 to 140 cm, with a depth range greater than that of other land use types. The
strong and moderate variation layers in the orchard were between 0—80 cm, with a depth range lower than that
of other land use types. Farmland showed distinct vertical stratification, with the strongest variation in the deep
layer (100—180 c¢m), a moderate variation from 0 to 20 cm layer, and a weak variation from 20 to 100 cm layer.
[Conclusion] Soil moisture dynamics are affected by rainfall, land use types and engineering measures. When
carrying out vegetation restoration, special attention should be paid to the dynamic changes in soil moisture of
different land use types. [Ch, 4 fig. 2 tab. 37 ref.]

Key words: soil moisture; land use types; vertical distribution; Caijianchuan watershed
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Table I General information of different land use types
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Figure 2 Response of soil moisture to rainfall under different land use
types in the study area during the growing season (May to

September) in 2023
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Figure 4 Vertical stratification of soil moisture by land use types
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