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A Brief Discussion on the Impact of Shading Effect on Solar Photovoltaic
Systems
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Solar photovoltaic (PV) systems have rapidly emerged as a core technology in global renewable
energy due to their clean, efficient, and stable characteristics. However, improper system
design or natural environmental obstructions such as leaves, bird droppings, utility poles, and
trees can lead to a decrease in the overall current output of the system, thereby reducing power
generation efficiency. In severe cases, power loss may exceed 30%. Early studies primarily
focused on the effects of shading on full-cell PV modules, with limited research addressing the
impact on half-cut modules. The monthly performance ratio of experimental modules under
various shading conditions reveals that continuous shading caused by bird droppings has the
most significant effect on system performance. Due to gravitational influence, bird droppings
tend to create elongated shading patterns resulting in thermal anomalies. It is recommended
that solar PV systems in migratory bird habitats avoid horizontal installation and increase the
frequency of cleaning and inspections to enhance system safety and efficiency.
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