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Accuracy Control and Risk Analysis of Topographic Surveying for Mine Pipeline
Engineering Based on Digital Outcomes
Qian Luo
Tibet Golden Dragon Mining Co., Ltd.
[Abstract] Taking a water supply pipeline project in a mining area of the northern Tibetan Plateau as the
research subject, this paper explores methods for precision control and risk assessment in topographic surveying
based on digital survey results, considering the complex plateau terrain and climatic conditions. A
comprehensive surveying workflow was designed, incorporating precision assurance measures such as
multi—source data fusion, error model correction, and cross—validation. A four—tier risk assessment system was
established covering environmental, equipment, organizational, and application aspects. Results demonstrate that
this system effectively reduces measurement deviations in high—altitude environments, ensuring the reliability of

outcomes for pipeline planning, design, and construction. It provides a feasible approach and technical reference

for surveying and mapping in mining projects across similar regions.
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