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Comprehensive evaluation of water saving benefits and
ecological environment effects of seepage prevention project
in hilly irrigation channel

Deyou Kuang
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ang, Sichuan, 641200, China

Abstract

Hilly irrigation areas, characterized by rugged terrain and severe water leakage, have long hindered agricultural water conservation
and ecological sustainability. To address water scarcity and ecological degradation, implementing channel seepage prevention projects
has become crucial. This study focuses on a typical hilly irrigation area, analyzing the water-saving benefits and ecological impacts
of seepage prevention measures through monitoring and modeling. Results indicate that these measures can reduce leakage by 30%
to 60%, improve water conveyance efficiency by over 20%, and significantly enhance water distribution balance and soil moisture in
farmland. Additionally, the projects demonstrate phased and regionally differentiated effects on groundwater recharge, soil salinity,
and vegetation restoration. Using the AHP-GIS integrated evaluation method, this paper establishes a dual-benefit assessment system
for water conservation and ecological protection, proposing site-specific optimization designs and zoned management strategies to
promote efficient water utilization and coordinated ecosystem development in hilly irrigation areas.
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