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Research and Practice of Sponge-based Design for Public Spaces in the Context of Urban
Regeneration: A Case Study of the Sponge Transformation at Yan’an Railway Station Square
XiaLi LiDing Hongyan Chai Pengfei Zhang Chao Xu
China Jikan Research Institute of Engineering Investigations and Design Co., Ltd.

[Abstract] Against the backdrop of China’s coordinated promotion of sponge city construction and urban
regeneration, the sponge—based transformation of existing public spaces has become a critical issue in addressing
the conflict between urban ecology and functional demands. This study takes the sponge enhancement project
of Yan’an Railway Station Square as its research object and systematically explores the technical pathways and
implementation strategies for sponge—based design in public spaces, integrating the sponge city demonstration
requirements of Yan’an City with the functional characteristics of a transportation hub. Focusing on three core
objectives—functional enhancement, cultural representation, and public service—the study proposes a
combined sponge facility scheme suitable for transportation hub—type public spaces, defines optimized
parameters for facilities such as permeable pavements and rain gardens, and establishes an integrated design model
that combines traditional cultural elements with ecological technology. The research outcomes not only address
the adaptation challenges between current sponge city standards and the renovation of existing public spaces but
also provide an innovative and practical reference paradigm for sponge—based urban regeneration of similar
public spaces in China, contributing significant practical implications for promoting the synergistic development

of urban regeneration and ecological construction.
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