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Abstract [ Objective] In the context of the gradual slowdown in the construction of new drainage facilities at home, this paper
focuses on the demand for lifecycle management of drainage systems. Aiming at the fragmentation and insufficient coordination among
planning, construction, and operation and maintenance in existing management practices, it explores a digital-supported lifecycle
management mechanism to provide theoretical support for refined governance and resilience enhancement of drainage systems.
[ Methods| This paper systematically reviewed the evolution of drainage system management models at home, summarizing the core
characteristics of three developmental stages: facility construction and scale expansion, inspection-based diagnosis and quality
improvement, and digital lifecycle management and control. Drawing on international asset management practices, the key challenges
in implementing digital lifecycle management were identified, and corresponding countermeasures and implementation pathways were
proposed. [ Results] Weak data foundations, insufficient business coordination, inadequate investment integration, and deficiencies
in institutional and technical standards were identified as the main factors constraining the implementation of digital lifecycle

management of drainage systems. In response to these issues, this paper proposed countermeasures including the establishment of a
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unified data system, collaborative governance mechanisms, systematic top-level design, cultivation of implementation entities,

improvement of institutional standards and evaluation systems, and the development of digital management and control systems, with the

key implementation priorities and interrelationships among these countermeasures clarified. An implementation pathway of “baseline

identification-diagnostic assessment-scheme formulation-project implementation-operation optimization-evaluation and feedback” was

further formulated, driving the transition of drainage systems from passive operation and maintenance to proactive management and

control. [ Conclusion |

This paper clarifies the key focus areas and implementation directions of digital lifecycle management for

drainage systems, and provides theoretical support and practical references for improving the efficiency and effectiveness of drainage

system, risk prevention, and resilient city development.
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Tab. 1 Comparison of Evolution and Characteristics of Drainage System Management Modes at Home
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Fig. 1  Architecture of the Digital Lifecycle Management and Control System for Urban Drainage
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