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A Review on the Impact of Photovoltaic Power Station Construction on Soil Environment and Its Regulation
Strategies
Changyan Wu
College of Soil and Water Conservation, Southwest Forestry University

[Abstract] With the increasing global demand for renewable energy, photovoltaic (PV) power stations, as a crucial
clean energy technology, play a significant role in promoting energy transition and addressing climate change,
leading to accelerated large—scale construction. However, the potential impacts of PV power stations on the soil
environment have gradually garnered attention. This paper systematically reviews the primary disturbance pathways
of PV power station construction on the soil environment, encompassing soil structure disruption, changes in
physicochemical properties, microclimate regulation, and alterations in microbial community composition. The
study reveals that the shading effect of PV panels significantly modifies surface temperature and humidity conditions,
thereby affecting soil water cycling and organic matter content. Site compaction and land cover changes lead to
reduced soil aeration and nutrient loss. Concurrently, significant shifts in soil microbial diversity and functional
structure may weaken soil ecological functions. In response to these issues, this paper further explores the role of
ecological regulation models, such as "agrivoltaics," in mitigating soil degradation and promoting sustainable land
use. The results indicate that rational spatial planning and ecological restoration measures can effectively enhance
the ecological carrying capacity of PV land use and reduce its negative impacts on soil systems. This study provides
theoretical foundations and policy references for assessing the ecological risks of PV power stations, formulating
scientific construction standards, and advancing the green development of renewable energy.
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