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Abstract : This paper conducts an in—-depth study on the optimal design and meteorological adaptability of
photovoltaic arrays in complex mountainous meteorological environments. Through detailed analysis
of mountainous meteorological characteristics, it explores the impact mechanism of meteorological
factors such as illumination, temperature, wind speed, and precipitation on the performance of
photovoltaic arrays. Based on this, the paper proposes optimal design strategies for photovoltaic
arrays, including array layout, component selection, support structure, and electrical system
optimization. Additionally, meteorological adaptability measures such as real-time meteorological
monitoring and prediction, application of intelligent control systems, heat dissipation and insulation,
moisture protection and drainage are discussed. The aim is to improve the efficiency and stability of
photovoltaic arrays in mountainous environments, providing theoretical support and technical guidance
for the efficient operation of mountain photovoltaic power stations.

Keywords : mountainous region; complex meteorological environment; photovoltaic array; optimal

design; meteorological adaptability
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