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Abstract

With the acceleration of urbanization, traditional urban drainage systems have become inadequate in meeting modern cities ‘demands
for flood control, environmental protection, and water resource utilization. Urban flooding has grown increasingly severe, while
extreme weather events exert significant pressure on water resource management. The sponge city concept, as an innovative water
management model, not only focuses on rapid rainwater discharge but also emphasizes optimizing drainage systems through
infiltration, storage, purification, and utilization. This paper explores the optimized design of urban road drainage systems under the
sponge city framework, analyzes the shortcomings of traditional drainage systems, and proposes technical approaches integrating
ecological, green, and sustainability principles—such as permeable paving and rain gardens. Case studies validate the feasibility
and effectiveness of these solutions. Research indicates that the sponge city concept can significantly enhance urban road drainage
systems’ flood prevention capabilities and water resource utilization efficiency, providing effective solutions for addressing future
extreme weather and climate change challenges.
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