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Abstract [ Objective] The interception ratio is a key parameter in the reconstruction of old urban drainage systems, influenced by
complex factors such as water quality and water quantiy at discharge outlets, as well as the environmental capacity of receiving water
bodies. Traditional prediction methods based on empirical or formulaic approaches have certain limitations in practical applications. To
effectively improve the accuracy and applicability of interception ratio prediction and further enhance the economic rationality of
drainage system design, this paper proposes an optimization method for interception ratio based on digital modeling.
[ Methods | Taking the combined sewer system reconstruction project in Shehong City, Sichuan Province as an example, this paper
calculated the quality-specific interception ratio values using pollutant discharge coefficients to account for differences in water quality
and pollutant concentrations across different areas. It was found that formula-based calculations generally overestimated the quality-
specific interception ratio. The reasons were analyzed, and digital modeling was introduced to construct a " discharge outlet-water
system" water quality model. Through dynamic simulation verification, the quality-specific interception ratio was optimized to reduce its
values within an economically reasonable range and apply them to practical projects. [ Results] The constructed water quality model
could more accurately select interception ratio in line with water pollution prevention and control objective, exhibiting smaller prediction

errors and high accuracy. [ Conclusion] The " discharge outlet-water system" water quality model established in this paper effectively
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assists in the optimization selection of interception ratio, improving the economic and rational aspects of drainage network

reconstruction. The research findings provide valuable references for selecting and optimizing interception ratio in the reconstruction of

old urban drainage systems and offer useful supplements for the refinement of relevant technical standards.
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Fig. 1 Schematic Diagram of the Distribution of Xinhua River System
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Fig.2  Schematic Diagram of Quality-Specific Interception
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Tab. 1 Information of Discharge and Interception of Wastewater from Xinhua River Combined Discharge Outlets
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