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Abstract

With the acceleration of urbanization, the complexity and management challenges of drainage systems have significantly increased.
Smart water management, leveraging digital informatization technologies such as the Internet of Things (IoT), big data, artificial
intelligence (Al), and digital twins, provides efficient and precise solutions for the drainage industry. This study explores the practical
pathways and challenges of smart water management in drainage systems from perspectives including technical frameworks, closed-
loop construction, modular applications, and case analysis, while proposing future development trends. The research demonstrates that
smart water management, empowered by end-to-end data integration, significantly enhances operational efficiency, resource utilization,

and emergency response capabilities of drainage systems, offering critical support for the sustainable development of the industry.
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