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Research on the Design and Application of Ecological Farmland Drainage System
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[Abstract] To address the waterlogging and environmental issues caused by traditional farmland drainage, an
ecological farmland drainage system was constructed and evaluated. This system integrates units such as
ecological intercepting ditches, controlled drainage subsurface pipes, vegetation filter belts, and surface flow
constructed wetlands. A rainstorm flood management model was used for hydraulic simulation, and on—site
monitoring was conducted to evaluate its waterlogging drainage, water quality purification, and comprehensive
benefits. The results showed that the system raised the waterlogging drainage standard to a 10—year return
period, with accumulated water dissipating within 42 hours after a rainstorm and flood peak discharge reduced
by 29.8%. The average reduction rates for total nitrogen and total phosphorus reached 45.2% and 58.7%,
respectively. Economic evaluation indicated a positive net present value for the project. The study confirmed
that this system can effectively coordinate farmland waterlogging safety and non—point source pollution control,
and has potential for promotion and application.
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