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Study on soil and water conservation measures in high—density urban area in the construction
of sponge city

Bai Yun

Hainan Province Construction Project Planning and Design Research Institute Co., Ltd., China Hainan Haikou 570100
Abstract: The intricate interplay between high-density urban soil erosion and hydrological processes poses
significant challenges to sponge city development. This study systematically analyzes the feedback mechanisms
between soil erosion and surface runoff during intensive urbanization, focusing on the synergistic mechanisms
between soil conservation measures and sponge city construction. Based on this analysis, a three-tiered technical
framework is proposed: source reduction, process control, and end-of-pipe treatment. This framework integrates
optimized configurations of vertical greening and permeable pavements, coordinated regulation of ecological ditches
and rain gardens, as well as technical solutions such as stormwater retention facilities and soil stabilization. Using
Haikou and Sanya in Hainan Province as case studies, the research discusses multidimensional vertical design, spatial
coordination, and adaptive management strategies centered on monitoring and evaluation. The objective is to provide
theoretical foundations and practical pathways for enhancing the synergistic effects of soil conservation and stormwater
management in high-density urban areas.
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