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Rainwater Pipe Network Renovation and Ecosystem Collaborative Governance Model Based

on the Concept of Clean Water Source and Sponge City
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Abstract: The intensification of global climate change and urbanization makes urban water resources management face
severe challenges. Frequent rainstorm and urban waterlogging have become important factors restricting urban sustainable
development. The paper proposes a comprehensive model for rainwater pipe network renovation and ecological system
collaborative governance based on the concept of original clean source and sponge city. The study first elaborated on the
limitations of traditional rainwater pipe network systems and the necessity of renovation, and explored the core technologies
for rainwater pipe network renovation, such as permeable paving, green roofs, and rain gardens. Subsequently, an ecosystem
collaborative governance model was constructed, combined with the service functions of natural ecosystems, and its
effectiveness and feasibility were verified through model simulation. The research results indicate that the collaborative
governance model can effectively alleviate urban waterlogging, enhance the sustainable management capacity of urban water
resources, and promote the restoration and development of ecosystems. The paper provides theoretical basis and technical
support for urban water resources management and ecosystem protection.
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