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Modeling and Simulation Analysis of Soil Water Movement under
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Abstract : This study investigates the effects of waterlogging stress on soil water movement under conservation
tillage practices, aiming to provide theoretical support for optimizing soil water management in
agricultural planting systems. Simulation results show that under specific rainfall intensities, after the
straw layer gradually reaches saturation, the initial soil water content increases slowly. As the soil
approaches saturation, the rate of increase in soil water content may be influenced by changes in
soil pore structure and hydraulic conductivity, eventually tending toward the saturated water content.
Once the soil is saturated, the process of soil water movement is dominated by saturated flow and
evaporation. After rainfall ends, the excess water stored in the straw layer undergoes secondary
infiltration under the combined action of gravity and soil water potential gradients. This secondary
infiltration process allows water originally retained in the straw layer to re—enter the soil, affecting the
dynamic balance and distribution pattern of soil water to a certain extent.
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