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Abstract : This paper systematically studies the leak detection and localization technology for municipal
water supply and drainage pipeline networks. Early methods mainly relied on direct observation
and auscultation, which were simple to operate but had limitations such as low efficiency and poor
accuracy. With technological advancements, physical principle-based techniques such as acoustic
detection, flow monitoring, and intelligent fusion technologies have emerged. However, there is still
room for improvement in terms of accuracy, cost control, and environmental adaptability. Mainstream
detection techniques such as flow monitoring, pressure monitoring, acoustic wave detection, and
infrared thermal imaging have their respective advantages and disadvantages. Similarly, correlation
analysis, time difference localization, and impedance localization methods used in positioning
technology also have application limitations. In practical applications, issues such as diverse pipe
network materials and environmental interference are prominent, which can be addressed by
optimizing equipment and improving algorithms. In the future, this technology will develop towards
multi-technology integration, intelligence, and precision, while balancing cost—effectiveness, supporting
the sustainable operation of municipal water supply and drainage pipeline networks.
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