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Abstract: Reservoir dams, as key water conservancy infrastructure for flood control, irrigation, and water supply, directly
affect the stability and development of the regional economy and society. In the Tarim River Basin of Xinjiang Uygur
Autonomous Region, the accuracy and reliability of reservoir safety monitoring data are severely challenged by extreme
drought climate, strong wind and sand environment, significant temperature differences, and complex geological conditions.
This paper systematically reviews the theories and methods of quality control and anomaly identification for reservoir
operation safety monitoring data, and conducts in-depth analysis in combination with the actual characteristics of large
plain reservoirs and mountain control projects in the Tarim River Basin. The article first analyzes the main sources of errors
in monitoring data in the Tarim River Basin, including sensor drift, transmission interference, and environmental coupling
effects; secondly, it constructs a quality control system covering the entire process of data collection, transmission, and
storage; thirdly, it focuses on discussing the applicability and optimization strategies of multi-source heterogeneous data
anomaly identification algorithms based on statistics, machine learning, and deep learning in this region; finally, it proposes
an "air - space - ground" integrated intelligent monitoring and early warning framework suitable for the special environment
of southern Xinjiang. The research shows that by establishing a targeted data cleaning mechanism and intelligent anomaly
diagnosis model, the timeliness and accuracy of reservoir safety monitoring in the Tarim River Basin can be significantly
improved, providing solid technical support for the optimal allocation of water resources and the long-term stability of dams
in the basin.
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