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Application of Digital Twin Technology in Intelligent Inspection of Reservoir Areas

Ma Fen
Management Center of Xiabandi Water Conservancy Project in the Tarim River Basin, Xinjiang Uygur Autonomous Region, Kashgar,
Xinjiang 844000, China

Abstract: Reservoir areas usually cover wide spatial ranges, involve complex geological environments, and contain numerous
safety-related factors. Traditional inspection methods have obvious shortcomings in real-time performance, comprehensiveness,
and accuracy. By constructing a high-fidelity virtual mapping of the physical reservoir area, digital twin technology can
integrate multi-source heterogeneous monitoring data and realize real-time perception of reservoir-area conditions, accurate
identification of abnormalities, and dynamic optimization of inspection tasks. Based on the requirements of coordinated
inspection involving “dam-—reservoir bank—water area” systems, this paper systematically reviews the application architecture of
digital twin technology in intelligent inspection of reservoir areas. It focuses on key technologies such as multi-source data
fusion and real-time mapping, dynamic planning of inspection routes and tasks, intelligent defect identification based on visual
data and point clouds, and simulation-based deduction of abnormal scenarios. In addition, it designs a closed-loop business
model that connects routine inspection, special inspection, and emergency inspection.
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