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Optimization of urban water cycle system based on sponge
city theory
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Abstract

Urban water circulation systems exhibit notable deficiencies in water regulation capacity and compromised infiltration continuity.
This study aims to enhance regional stormwater management and groundwater recharge capabilities through optimized strategies,
including spatially optimized regulation units, enhanced infiltration systems, and closed-loop recharge mechanisms. A dynamic
simulation model was developed to evaluate various rainfall return periods. Results demonstrate that implemented optimization
measures effectively increased runoff reduction rates and groundwater recharge efficiency, while delaying peak drainage events.
These findings provide essential technical support for improving urban drainage resilience and advancing water resource recycling
systems.
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