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Progress in Numerical Simulation of Soil Water Fraction in Arid and Semi-Arid Regions
Wenya Fang
School of Geography Science, Inner Mongolia Normal University

[Abstract] Accurate soil moisture simulation is of decisive significance for the efficient utilization of water
resources in arid and semi—arid regions. This paper reviews the research progress of soil water fraction numerical
simulation, represented by the HYDRUS model, in arid and semi—arid areas. First, it outlines the basic
principles of the HYDRUS model. Second, it systematically examines the model's extensive applications in arid
and semi—arid regions from three aspects: dynamic soil moisture simulation, contaminant transport simulation,
and challenges in model application. Literature analysis indicates that the HYDRUS model has been successtully
applied to study soil moisture infiltration, redistribution, and evaporation processes in various landscapes such as
loess hilly areas, sandy lands, and irrigation districts in arid and semi—arid regions. Current research has
limitations, including insufficient data—driven approaches, relatively idealized simulation scenarios, and weak
coupling and interaction between models. Addressing these limitations requires parameter inversion, integrated
modeling, and intelligent applications for management and decision—making. This study provides a reference for
researchers in the field of soil water fraction numerical simulation in arid and semi—arid regions.
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