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Identification Method of Key Indicators for Operation Health of Raw Water System in
Shanghai
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Abstract [ Objective] To address the lack of a full-process health assessment system for urban raw water systems and insufficient
scientific rigor in indicator weighting, this study focuses on Shanghai’s four major raw water sources. It aims to construct a multi-
dimensional operational health evaluation system, identify critical indices, and optimize weight allocation to enhance refined
management and risk prevention capabilities. [ Methods] Based on the expert-weighted scoring and the analytic hierarchy process
(AHP), the evaluation system was categorized into five dimensions, including raw water quality, allocation, facility equipment,
emergency response, and operational management, comprising 44 indices. Cross-disciplinary experts were invited to assign weights
through scoring, followed by constructing judgment matrices and consistency validation. The system’s practicality was tested using the
2022 saltwater intrusion event. [ Results] (1) The weights of the indices in the facilities and equipment category and the emergency
response category were the highest. (2) There were significant differences in the cognition of experts: experts from universities had a
high dispersion in the scores of the operation management and control category, and experts from raw water enterprises paid more
attention to facility safety. (3) The health indicator of the Yangize River water source system during the saltwater intrusion period
decreased significantly, which verified the effectiveness of the indicator system. [ Conclusion] This paper constructs an operation
health evaluation framework for raw water systems covering core indices such as " reservoir emergency time" and " execution rate of
dispatching instructions". By integrating expert experience and quantitative analysis, the subjective bias is reduced, providing
scientific tools for the coordinated dispatching and intelligent management of multiple water sources in Shanghai, which has important
reference value for similar cities.
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Fig.4 Comparison of Indices Weights for Raw Water System Operation Health
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