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Abstract

Groundwater recharge is a key measure for restoring water balance, alleviating water shortages, and
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enhancing the interaction between surface water and groundwater. In this study, a typical sand and gravel
pitin the western Beijing is chosen and combined with three-dimensional digital twin construction methods.
The water level-reservoir capacity relationship and water balance model were established to quantitatively
analyze the processes of groundwater recharge and infiltration. The results indicate that precipitation and
artificial replenishment are the main sources of inflow, while seepage is the main water consumption path-
way, and seepage increases significantly as the water level rises. Inflow and water consumption processes
are affected by precipitation and artificial recharge, resulting in periodic fluctuations. The combination of
three-dimensional digital twins, water balance models and water levels, rectangular weirs, meteorological
monitoring and other means provides support for optimizing water replenishment plans and serves as an
important reference for groundwater recharge design, operation management and water resource evalu-
ation in similar areas.
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