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Analysis of Water Supply Scheduling and Ecological Effects
in Water Conservancy Projects
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Abstract

Based on panel data from the National Bureau of Statistics (2000-2022), this study establishes an evaluation system for water
supply scheduling and ecological effects in water conservancy projects. The total surface and groundwater supply volume serves
as an indicator of scheduling intensity, while key ecological indicators—including effective irrigation area, flood control area, soil
erosion control area, embankment protection area, and flood-affected area—are used to comprehensively assess ecological impacts.
By applying the grey relational model to identify dynamic coupling relationships between indicators and combining DEA (Data
Envelopment Analysis) with quantitative evaluation of resource input and ecological output efficiency, the research reveals that water
supply scheduling structures significantly influence ecological restoration through nonlinear effects. Rational allocation of surface
water enhances irrigation efficiency, whereas excessive groundwater extraction exacerbates ecological fragility. These findings
provide quantitative decision support for optimizing basin water resource management and strengthening the ecological functions of
water conservancy projects.
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