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Abstract [ Objective] To solve the problem that the priority of traditional leakage monitoring and processing method in the
application of multi district metering area ( DMA) community leakage early warning is difficult to determine, a DMA community
leakage hierarchical early warning method based on data field clustering is proposed, aiming to improve the timeliness and accuracy of
multiple DMA community leakage processing, and to provide a priority scheme for water enterprises in the case of multi DMA
community leakage. [ Methods ]  Firstly, through Z-score and principal component analysis ( PCA), data standardization and
dimensionality reduction were performed on the four indicators of DMA communities with abnormal leakage rate, abnormal leakage
amount, minimum night flow, and minimum night flow/daily flow, and the first two principal components were extracted as clustering
features; Secondly, the Gaussian potential function was constructed based on the data field theory, the radiation factor was optimized
using genetic algorithm, and the optimal clustering parameters were determined based on the principle of minimizing the potential
entropy; Finally, according to the potential distribution, the leakage warning level was divided, and the duration mechanism was

introduced to achieve dynamic warning. [ Results | Based on the leakage data of 30 DMA communities in L City, the experiment
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showed that the clustering effect of this method was remarkable, and the leakage events were successfully divided into five cluster

warning levels, of which the first level warning accounts for 73.3% (22 communities) , and the fifth level warning only accounts for

3.3% (1 community), which was in line with the reality; The dynamic early warning mechanism was integrated with the actual

working environment to improve the efficiency of leakage treatment. [ Conclusion ]

Through data field clustering and dynamic

mechanism fusion, this method can accurately classify leakage levels and achieve real-time dynamic early warning. In practical

application, it can provide priority decision-making basis for leakage treatment for water enterprises, and promote the upgrading of

water supply pipe network management in the direction of digitalization and refinement.

Keywords data field clustering district metering area ( DMA)
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