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Abstract: Long-distance water diversion projects in complex terrain of the plateau face three systematic technical

challenges: pipeline overpressure and hydraulic instability risks caused by large elevation differences, pump

performance degradation and cavitation hazards due to low atmospheric pressure at high altitudes, and the long-term

dual threats posed by permafrost thaw cycles and corrosive groundwater to pipelines. Taking a county-level water

diversion project on the eastern edge of the Qinghai-Xizang Plateau as a case study, this paper systematically addresses

these three core difficulties through comprehensive analysis focusing on key aspects including water conveyance

method selection, pipe material pressure grading, altitude-corrected hydraulic calculations, pumping station parameter

design, and pressure control in gravity sections. A combined solution of "staged pressurization + zonal pressure

management" is proposed. Operational results demonstrate that both hydraulic stability and water supply reliability meet

design requirements. Five key design principles summarized at the end provide systematic references for similar plateau

water diversion projects.

Keywords: Complex plateau terrain; Long-distance water diversion; Key technical challenges; Pressure zoning; Elevation

correction; Water hammer protection
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