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Spatial variation of soil thickness and soil moisture in the Northeast Plain

Huang Yanping, LLuo Guiwen, Gao Linhai, Fu Jinxia, Li Zhi
(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] This study aims to investigate the spatial variation characteristics of soil thickness and soil
moisture in the Northeast Plain, providing important theoretical reference for the rational utilization and effective
protection of black soil resources. [Methods] Based on soil thickness data with 90 m resolution and 1 km
resolution layered soil moisture data at depths of 0—100 ecm from 2010 to 2018, GIS technology was used to
analyze the spatial distribution characteristics of soil thickness and soil moisture in the Northeast Plain under the
influence of major environmental factors (climate zones, topography, soil texture). [ Results] (1) The Songnen
Plain had the highest soil thickness (average 144 cm), followed by the Liaohe Plain (average 113 cm) and the
Sanjiang Plain (average 103 ¢cm). The Sanjiang Plain had the highest soil moisture (mean 31.1%) , followed by
the Songnen Plain (mean 29.3%) and the Liaohe Plain (mean 24.9%). The soil moisture content was highest in
the 0—20 cm soil surface layer. When soil thickness was less than 60 cm, soil moisture decreased with increasing
depth. When soil thickness exceeded 60 cm, soil moisture initially decreased and then increased with increasing
depth. (2) The thickest soil layer was found in the mid-temperate semi-humid region, while the thinnest was in

the mid-temperate semi-arid region. Alluvial plain and lacustrine plain exhibited the largest soil thickness. Soil
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thickness was generally negatively correlated with altitude and slope, and soil was thicker below 300 m altitude
and with a slope of less than 5°, especially 2°. However, an anomaly of increased thickness was observed at
altitudes between 400 m and 600 m in the Liaohe Plain. (3) Soil moisture content was highest in the mid-
temperate humid region and lowest in the mid-temperate semi-arid region. In the Liaohe Plain, soil moisture
showed a slowly decreasing-increasing-decreasing trend with increasing altitude, while in the Songnen Plain and
Sanjiang Plain, the trend was generally a slow increase. Soil moisture in the Liaohe Plain and Songnen Plain
increased slowly with the increase in slope, while the Sanjiang Plain showed relatively stable variation. Sandy clay
and clay loam had higher moisture content, while sandy soil, sandy loam, and silty loam had lower moisture
content. [ Conclusion] Influenced by environmental factors such as climate, topography, and soil texture, soil

thickness and soil moisture in the Northeast Plain showed obvious regional differences among the Sanjiang,

Songnen, and Liaohe Plains.
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Fig. 1 Location of the study area in the Northeast Plain and spatial distribution of environmental factors
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Fig.3 Area proportion of soil thickness under different climate zones in the Northeast Plain from 2010 to 2018
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Fig.4 Area proportion of soil thickness across different landform regions in the Northeast Plain from 2010 to 2018
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Fig. 9 Area proportion of soil moisture content across different altitude zones in the Northeast Plain from 2010 to 2018
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Fig. 10 Area proportion of soil moisture content across different slope zones in the Northeast Plain from 2010 to 2018
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