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Abstract [ Objective] Addressing the requirements of water-logging prevention and rainwater resource utilization in northern cities ,
this study investigates the engineering application and comprehensive benefits of infiltration basins technology in sponge city
construction. Through a case study of a theme park in Tongzhou District, Beijing. The research aims to validate the feasibility of
applying infiltration basins in large-scale park development and to provide theoretical and practical references for the design and
optimization of sponge city facilities. [ Methods ] Based on relevant national standards and local regulations in Beijing, the minimum
required stormwater storage capacity for the park is determined through theoretical calculations. A storm water management model
(SWMM) is established to simulate hydrological processes under 5, 20, 50-year rainfall recurrence intervals, with subcatchments
delineated according to site conditions. Post-construction validation is conducted by analyzing the operational performance of 21
infiltration basins integrated into the park’s landscape. [ Results] Under a 5-year rainfall event, the infiltration basin system reduces
total external discharge by 20. 9%, meeting regulatory requirements. During a 50-year extreme rainfall scenario, the basins achieve a
volumetric utilization rate of 71. 5%, delaying peak flow by 1.5-2.2 hours, thereby demonstrating robust buffering capacity against
extreme precipitation. Compared to traditional concrete detention tanks, the infiltration basins reduce construction costs by 32% and
eliminate pumping energy consumption, yielding significant operational savings. [ Conclusion ]  The infiltration basin technology
effectively intercepts initial rainwater pollutants and preventswater-logging incidents, fulfilling the 50-year water-logging prevention

standard. Its integration with landscape greening enhances both ecological restoration and aesthetic value. This study provides a
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Fig. 1  Cross-Section of Infiltration Basin
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