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Comparison of SWAT-pothole and SWAT+ Paddy Approaches

for Simulating Hydrological Processes in Paddy Fields: A Case
Study of the Wu River Basin
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Abstract

Paddy fields have unique hydrological characteristics due to prolonged ponding
and active irrigation and drainage operations, which differ significantly from upland
croplands. The SWAT (Soil and Water Assessment Tool) model, originally designed for
dry farming, typically simulates paddy fields using the pothole module. However, this
approach oversimplifies key processes such as growth-stage-specific water level
control, irrigation scheduling, and source assignment, limiting its accuracy in
intensively managed rice areas like Taiwan’s Wu River Basin.

This study applies the paddy module in the SWAT+ to improve paddy field
simulation by enabling dynamic irrigation management, flexible water depth settings,
and source-specific inflows. A comparison between SWAT-pothole and SWAT+ Paddy
was conducted using data from 2020 to 2022, including land use, soil types, weather
data, and irrigation records.

Results show that SWAT+ paddy better represents field water levels, irrigation
demand, and hydrological responses, particularly during alternating rainfall and
irrigation periods. It also captures the buffering effect of paddy fields on downstream
flows more accurately, enhancing water balance assessment at the basin scale.

Overall, the SWAT+ paddy module provides a more realistic and adaptable
approach for modeling irrigated rice fields and has strong potential for supporting future

agricultural water management and planning under changing environmental conditions.
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