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Abstract: To reveal the power generation patterns of hydropower, wind power, and photovoltaic
(hereinafter referred to as "hydro-wind-solar") in high-altitude regions, this study first analyzes
the mechanisms by which high-altitude environments affect hydro-wind-solar output, then
establishes a power generation calculation model incorporating high-altitude corrections. Taking
the high-altitude area of Yushu, Qinghai Province, as a case study, the research simulates hydro-
wind-solar output using local meteorological and hydrological data through MATLAB, and
plots the corresponding power characteristic curves. Finally, it examines the unique
characteristics of hydro-wind-solar output at high altitudes: wind power decreases due to
reduced air density, photovoltaic efficiency increases due to the combined effects of high solar
irradiance and low temperatures, and hydropower exhibits seasonal variations with abundant
output in summer and low output in winter, influenced by snowmelt. The findings provide
theoretical support for the planning and operation of hybrid hydro-wind-solar power stations in
high-altitude regions.
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Fig.1 Comparison chart of hydropower, wind power and photovoltaic output
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