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Study on identification and inversion of external water leakage in sewage pipeline network based on SWMM//
CHANG Liuhong'?*, XUE Xiong'*, GUO Yang’, GAO Hongyu'’, WU Chuanfeng"* (1. School of Hydraulic and
Environmental Engineering, Changsha University of Science & Technology, Changsha 410114 ,China; 2. Key Laboratory of
Water and Sand Science and Water Disaster Prevention and Control in Hunan Province, Changsha University of Science &
Technology, Changsha 410114, China; 3. Key Laboratory of Port, Waterway and Sedimentation Engineering, MOT,
Nanjing Hydraulic Research Institute , Nanjing 210029, China)

Abstract: Based on Bayesian theory and combined with Monte Carlo Markov chain algorithm, a secondary development of
water quality hydrodynamic module of SWMM was carried out, and characteristic parameters such as node positions and
infiltration flow time series of the pipeline network were deduced. Analyze the impact of random walk, uniform distribution,
and normal distribution as suggested distributions on inversion accuracy, and improve the likelihood function of the Monte
Carlo Markov chain algorithm under Bayesian theory. The results indicate that all three suggested distributions can converge
under Bayesian theory. Uniform distribution and normal distribution have less dependence on the initial value of the
algorithm, and the algorithm has good global traversal. Random walk will reduce the inversion accuracy due to local
optima. The inversion process under the three suggested distributions all showed error accumulation. The modified Monte
Carlo Markov chain algorithm can effectively avoid the accumulation of errors and improve the inversion accuracy of the time
series variable.

Key words: sewage pipeline network ; water leakage flow; traceability inversion; Bayesian theory; SWMM
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