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Abstract : Major engineering projects significantly disrupt regional groundwater systems, altering geological
structures and hydrological cycles, which leads to dynamic changes in the spatiotemporal distribution
and carrying capacity of groundwater resources. Based on the evolution mechanisms of groundwater
systems, this study constructs a multi—criteria evaluation model to reassess groundwater carrying
capacity in project—affected areas. Combined with numerical simulation and optimization techniques,
it analyzes flow field variations and resource allocation strategies. Results indicate that groundwater
recharge—discharge relationships and hydraulic gradients undergo significant adjustments under
engineering disturbances. By establishing a dynamic monitoring and optimized allocation system,
scientific regulation and sustainable utilization of groundwater resources can be achieved, providing
quantitative support for regional water resource management and major engineering planning.
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