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Abstract

Taking the Beijing North Canal Management Office as a case study, this research systematically an-
alyzes the core issues and optimization strategies of operation and maintenance (O & M) cost con-
trol in water conservancy projects based on full life cycle theory and data-driven approaches. Tar-
geting challenges such as cost structure imbalance, low accuracy, and insufficient technological
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empowerment, three key strategies are proposed: constructing a dynamic cost model, strengthen-
ing technology-driven cost reduction and efficiency improvement mechanisms, and improving the
regulatory and risk control system. By integrating IoT monitoring data and historical cost infor-
mation, a machine learning-based cost prediction model was established to achieve dynamic budget
adjustments and accurate allocation of emergency reserves. The “cloud-network-terminal” monitor-
ing system enhances equipment fault prediction, reducing reliance on manual inspections. Standard-
ized maintenance systems and interdepartmental collaboration further minimize resource redun-
dancy. Results demonstrate that these strategies significantly improve capital efficiency, providing
scientific support for sustainable engineering operations and advancing the intelligent and green
transformation of the water conservancy sector.
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Figure 1. Composition of average annual operation and maintenance costs at the north canal (2021~2024)
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Figure 2. Data-driven decision-making process for cost control in hydraulic engineering projects
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