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[Abstract] The acceleration of urbanization has highlighted the drawbacks of traditional municipal drainage
systems that emphasize drainage over storage, leading to frequent problems such as urban waterlogging and
water shortage. This paper takes the sponge city concept as the core, focusing on the optimization design and
rainwater and flood control effects of key aspects of municipal drainage systems including source control,
permeability enhancement, and rainwater collection and utilization in areas such as subgrade and pavement
drainage, permeable sidewalk construction, ecological transformation of tree ponds, and coordination of green
belt drainage and water use. Relevant concepts and theories are analyzed, and an optimization design framework
is constructed, covering design principles, processes, and strategies. A multi—dimensional evaluation system for
rainwater and flood control effects is established, with weights determined by analytic hierarchy process,
combined with a fuzzy comprehensive evaluation model for assessment. The benefits of the optimization
scheme are also analyzed, providing theoretical and practical support for the upgrading of municipal drainage
systems and improving urban rainwater and flood control and water resource utilization efficiency.
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