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Abstract: A city in Hebei Province exhibits significant topographical elevation differences,
characterized by natural waterfalls, illegal discharge of industrial wastewater, and combined sewer
overflows. These factors result in complex pollutant compositions within the drainage network, making
pollution source tracing challenging. The wastewater treatment plant experiences frequent fluctuations in
influent quality and sharply rising treatment costs. There is an urgent need to establish a precise and
efficient pollution source tracing technology system to address the oversight challenges posed by
concealed pollution sources within the drainage network. Targeting the 133 km main drainage network
and over 100 drainage users within the city’ s urban area, an information platform integrating aqueous
fluorescence fingerprint technology with the Simuwater model was developed for source tracing. By
establishing an aqueous fluorescence fingerprint database, constructing a high-precision drainage network

model, and integrating ToT monitoring data, the platform enables dynamic analysis of pollution sources
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and precise oversight of drainage users. The practical application demonstrated that the platform
successfully identified the pollution source within 1.5 hours. The Simuwater model further validated the
results by simulating dispersion path and concentration variation of pollutant plumes, achieving
simulation errors of <5% at key nodes, which provided a scientific basis for traceability decision-making.
The information platform effectively addresses the challenges of difficult pollution traceability and low

supervision efficiency in urban drainage network, promoting a shift from reactive response to proactive
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prevention in regulatory models, and enhancing the operational stability of drainage systems.
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Fig.2 Overall architecture diagram of information
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