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[Abstract] The accuracy and efficiency of water resources investigation restrict the scientific decision—making
level of basin management and water conservancy project construction. Traditional investigation methods have
technical bottlenecks such as low measurement accuracy, high operational risks and high cost input in complex
water environments. A mapping unmanned vessel system integrating multi—beam depth sounding, water quality
monitoring and flow velocity measurement was researched and constructed. Sound velocity correction
algorithms, data fusion processing technologies and quality control methods were developed. Through
comparative verification in the main stream of the Yangtze River, Poyang Lake, the lower reaches of the Yellow
River and Namtso Lake in Xizang, the water depth measurement accuracy of the unmanned surveying and
mapping vessel reached £2.5¢m, the accuracy rate of water quality parameter monitoring exceeded 96.8%, the
operation efficiency was 4.2 times higher than that of traditional methods, and the comprehensive cost was
reduced by 39%. The system demonstrates excellent stability and adaptability under different water area types
and complex environmental conditions, providing reliable technical support for the refined investigation and
intelligent management of water resources.
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