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Research on Stormwater Runoff Regulation Technology of Municipal Roads Based on Sponge City Concept
Wen Ren
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Abstract: The rapid advancement of urbanization has continuously increased the proportion of urban hardened pavements. The drawbacks of
the traditional rapid-drainage mode for municipal roads have become prominent, resulting in frequent problems including excessive stormwa-
ter runoff peak, urban waterlogging, pavement non-point source pollution and waste of rainwater resources. Adhering to the core principles of
“infiltration, retention, storage, purification, utilization and discharge”, the sponge city concept breaks through the traditional end-pipe drainage
governance thinking and offers a brand-new approach for refined management and control of stormwater runoff on municipal roads. Based on
the theories of sponge city and Low Impact Development (LID), this paper systematically analyzes the generation characteristics and pollution
rules of stormwater runoff on municipal roads as well as the limitations of traditional drainage modes. It mainly sorts out the action mechanisms
and applicable scenarios of core runoff regulation technologies such as permeable pavement, ecological grassed swale, sunken green space and
rainwater storage facilities. The application effect of composite sponge technologies is verified in practical municipal reconstruction projects.
Existing problems in technology implementation are summarized, including insufficient adaptability, lack of operation and maintenance, and
poor system coordination, and targeted optimization countermeasures are put forward. The research indicates that composite runoff regulation
technologies combining source, process and end-pipe measures can effectively reduce total road stormwater runoff, delay runoff peak value and
purify pavement rainwater quality. Such technologies greatly improve the hydrological regulation resilience of urban roads, and can provide the-
oretical reference and technical support for new construction and reconstruction projects of sponge-oriented municipal roads.
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