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Abstract

Urban water environment engineering faces multiple challenges including complex management, inefficient resource utilization,
and escalating environmental risks amid accelerated urbanization. The application of intelligent operation and maintenance (O&M)
technologies—integrating [oT big data and smart analytics—provides innovative solutions for urban water management. This study
systematically analyzes the functional advantages of O&M technologies in remote monitoring, intelligent early warning, and fault
diagnosis. Through examining recent technological advancements, the research demonstrates that O&M solutions can effectively
reduce maintenance costs, significantly enhance operational efficiency and safety standards, achieve precise water resource allocation,
and enable timely pollution response. The paper further explores how O&M technologies drive digital and intelligent transformation
in urban water environment governance, highlighting their role in achieving sustainable urban development. Ultimately, the deep
integration of O&M technologies ensures quality improvement and risk prevention in urban water infrastructure, providing crucial
references for modernizing urban ecological governance.
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