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Application Research of High—Efficiency Detection Technology in Water Resources Survey and
Testing by
Yinjun Wang
Xinjiang Water Resources and Hydropower Survey and Design Institute Co., Ltd.

[Abstract] In hydraulic engineering surveying and testing, high—efficiency detection technology has achieved a
significant transition from traditional methods to intelligent detection. By integrating modern information
technology, sensor systems, and intelligent algorithms, this technology has established a comprehensive detection
system incorporating geophysical radar, 3D laser scanning, and drone remote sensing. Practical applications
demonstrate remarkable effectiveness in large reservoir dam foundation inspections, mountainous water
diversion tunnel surveys, and river channel management projects. These technologies have reduced survey
cycles by over 60%, achieved centimeter—level precision, and significantly increased engineering safety margins.
Economic benefit analysis shows that despite higher initial investments, high—efficiency detection technology
effectively lowers modification rates, with an average return on investment (ROI) of 4.2:1. A preliminary
technical standardization system has been established, and future efforts will focus on enhancing domestic
equipment production and regional service platform development to advance the digital transformation of
hydraulic engineering surveying and testing.
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