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Abstract [ Objective ]  Water plays a vital role in social civilization, and urban water supply pipelines—one of the key
infrastructures for urban production and daily life—serve as major arteries in the urban ecosystem. However, water leakage often occurs
in supply networks due to factors such as the inherent properties of pipes, pipes construction, sudden changes in pipe conditions, and
environmental influences. Therefore, research on detection, location, and control strategies for urban water supply pipeline leakage is
particularly urgent. [ Methods] This paper reviews the progress of research on water supply network leakage detection, locationing,
and control, and combines this with the current situation of domestic water supply network leakage. It proposes a comprehensive
strategy that includes district metered areas, a combination of software and hardware for leak detection, and pressure management for
leakage control. Specifically, this involves establishing district metered areas to monitor network leakage; building a network leakage
location model to narrow down the detection area and improve the efficiency of hardware detection; and developing a joint pump and
valve scheduling model to optimize average network pressure, thereby reducing both the leakage and pipe burst rates.
[Results] Taking a country town water supply network in Hainan Province with a peak daily supply of 46 000 m® as an example, the

implementation of this comprehensive strategy reduces the leakage rate from 22. 00% to approximately 10. 22% and decreases pipe burst
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incidents, demonstrating significant economic and social benefits. [ Conclusion ]

A comprehensive control strategy for water supply

network leakage can achieve systematic management of network leakage, effectively reducing leaks, conserving energy and resources,

and minimizing pipe burst incidents. This holds significant importance for reducing water waste and enhancing the safety and reliability

of water supply systems. With the continuous development of artificial intelligence, the internet of things, and cloud-based platforms,

future efforts should focus on promoting intelligent diagnosis, prediction, and precise control of network leakage, as well as advancing

green and low-carbon technologies to achieve intelligent and low-carbon urban water supply network leakage management.

Keywords water supply network leakage control district metered area (DMA)
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Fig.2 Flow Pressure Monitoring and Management Records
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Fig.3 Equipment Monitoring and Management Records
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