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Optimization Design of Rainwater Collection and Utilization System in Sponge City
Construction

Jin Lijun

Ninghe District Water Conservancy Facilities Affairs Center, China Tianjin 301500

Abstract: Against the backdrop of accelerating urbanization, traditional urban construction models have significantly
disrupted the natural hydrological cycle, leading to increasingly prominent issues such as frequent waterlogging, water
scarcity, and ecological degradation. Sponge cities, as a new paradigm of sustainable urban development, aim to achieve on-
site consumption, storage, and resource utilization of rainwater through the systematic construction of low impact development
facilities. Among them, the rainwater collection and utilization system serves as the core component unit, and its scientific
design and operational efficiency directly determine the overall construction effectiveness. The paper explores in depth the
optimization design of rainwater collection and utilization systems in sponge city construction. Based on the hydrological
cycle mechanism and urban functional requirements, a multi-objective collaborative design framework is proposed with
collection efficiency, storage capacity, and reuse matching as the core. Based on the characteristics of different underlying
surfaces and the spatiotemporal distribution of rainfall, a dynamic simulation model is constructed, and adaptive control
strategies are introduced to enhance the system's resilience to extreme weather conditions. The study emphasizes technology
integration and spatial layout optimization from the perspective of the entire lifecycle, providing theoretical support and
practical paths for achieving efficient recycling of urban water resources.
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