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Abstract

This study focuses on the mechanism of water resource protection and ecological flow regulation in
river basins in Jiangsu Province, aiming to address the spatiotemporal heterogeneity of water re-
sources and ecological environmental pressure. By constructing a hydrogeological model and com-
bining it with SWAT tools for quantitative simulation and scenario prediction of hydrological pro-
cesses, a scheme for the synergistic effect of structural and non structural control measures is
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proposed. In terms of water resource scheduling, non inferiority sorting genetic algorithm is used
to optimize the deviation between water supply efficiency and ecological flow, combined with eco-
logical methods to develop hydrological change indicators, and then dynamic ecological gate sched-
uling rules are formulated. The study also established an integrated monitoring network of “sky
ground” and implemented a periodic evaluation and feedback adjustment mechanism to ensure
sustainable management of water resources and ecological restoration. The research results indi-
cate that the hydrological environment, ecological quality, and water quality have significantly im-
proved after implementation, and the control measures have effectively restored the ecological flow
and water quality of the river.
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Figure 1. Geographical location map of the research area
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Table 1. The five key parameters that have the greatest impact on runoff simulation
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Figure 2. Ecological scheduling optimization objective diagram
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Figure 3. Water resources protection and management framework
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Table 2. Comprehensive evaluation of regulatory effects
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Figure 4. Comparison of water quality control effects
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