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Abstract [ Objective] Current water supply networks still face challenges in district metered area( DMA) leakage identification,
including insufficient utilization of flow data and inaccurate identification criteria. This paper aims to build a comprehensive DMA
leakage identification model that integrates flow baselines and leakage indices. [ Methods] The flow baseline of each DMA was
automatically identified, and set this as the threshold range. A multi-dimensional flow feature space was constructed, and a
Mahalanobis-distance model was introduced for confidence-region determination. Meanwhile, time-series trend analysis was
incorporated as an auxiliary decision-making tool, enabling integrated identification of new leakages, existing leakages, and slow
seepage, thereby improving the model’s robustness under complex operating conditions. [ Results ]  The fusion detection method
achieved comprehensive identification of multiple leakage types, with significantly reduced false alarm rates and a recall rate of 100%.
The model demonstrated good applicability and engineering value across different DMAs. [ Conclusion ]|  The proposed multi-

dimensional fusion detection method effectively improves the accuracy and reliability of DMA leakage identification, providing strong
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technical support for leakage control and management in water supply distribution networks.

Keywords water supply network; flow baseline; multidimensional feature; flow trend; leakage identification
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Fig. 1 Comparison of Alarm Results between the Conventional Method and Leak Marked Periods in Yuhua Meilin Community
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Fig. 2 Comparison of Alarm Results between the Fusion Detection Method and Leak Marked Periods in Yuhua Meilin Community
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