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Spatial Patterns of Splash Erosion on Underlying Surface of Single
Photovoltaic Panel and Their Dominant Controlling Factors
Wang Hui'*, Hu Ruizhe"*, Yu Qihua'*, Zhu Jun"?*, Guo Pei"*
(1.College of Water Resources & Civil Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Engineering

Research Center of Precision Irrigation Control for Irrigation Districts in Hunan , Changsha 410128, China)
Abstract: [Objective] This study aims to identify the dominant controlling factors of splash erosion, thereby
providing a theoretical basis for the scientific installation of photovoltaic power stations and the layout of soil and
water conservation measures under the panels. [ Methods] A controlled indoor simulation experiment was
conducted using a single photovoltaic panel as the research object, and a dynamic simulation platform for splash
erosion on the underlying surface was established. Three factors were considered: rainfall intensity (20, 40, 60,
80, and 100 mm/h), panel tilt angle (167, 18°, 20°, and 22°), and lower-edge height above ground (1.0, 1.5,
2.0, 2.5, and 3.0 m). A complete combination experiment was conducted, and variance decomposition was used
to quantify factor contribution rates and interactions. [Results] 1) Total splash erosion area increased
exponentially with rainfall intensity, with an increase of 198% — 478% (p<C0.001). Rainfall intensity contributed
68.04% and 71.73% to the total splash erosion area and backward splash erosion area, respectively, indicating
that it was the dominant controlling factor. 2) Lower-edge height was the secondary controlling factor. When the
height increased from 1.0 m to 3.0 m, the total splash erosion area increased by 79% — 191%, and a significant

interaction with rainfall intensity was observed. 3) Panel tilt angle had little effect on the total splash erosion area,
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with a contribution rate of 1.27%, but it contributed 41.26 % to forward splash erosion, significantly regulating the
directional distribution of splash erosion. 4) Backward splash erosion dominated under all treatments, accounting for
68.27% — 92.08% and representing the dominant erosion direction. Increasing rainfall intensity expanded the
maximum splash distance. The lower-edge height showed a trend of initial increase followed by stabilization,
whereas the tilt angle had a relatively weak effect on the maximum splash distance. [ Conclusion] The folded-edge
structure at the lower margin of the photovoltaic panel determines the basic backward-dominated splash pattern.
Rainfall intensity drives the expansion of splash erosion, lower-edge height regulates the spatial extent, and tilt angle

dominates directional differentiation. Together, these three factors form a coupled control mechanism at the drip line.
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