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Soil erosion characteristics of slopes under different vegetation patterns in
tower foundation areas of power transmission and transformation lines

Lyu Ming', Wang Zhenhao®, Zhang Qi', Jiao Yong”, Xu Zhiyong®, Zhang Ji', Ji Lin'
(1.Economic and Technical Research Institute, State Grid Liaoning Electric Power Co., Ltd.,
Shenyang 110015, China; 2.State Grid Liaoning Electric Power Supply Co., Ltd., Shenyang 110015, China)

Abstract: [Objective] This study aims to clarify the characteristics of soil erosion and the water-sediment
relationship in the tower foundation areas of power transmission and transformation projects in hilly regions, and to
mitigate the impact of soil erosion on the regional ecological environment. [ Methods] The tower foundation area
with the most severe erosion in the power transmission and transformation line project in the hilly region of western
Liaoning was taken as the research object. Simulated runoff experiments were conducted using bare slopes (CK)
as the control. Flow rates were set at 5, 10, 15 and 20 L/min to investigate the runoff-sediment yield
characteristics and water-sediment relationship of slopes vegetated with Agropyron cristatum (BC) , Cynanchum
chinense (ER) , and Agropyron cristatum + Hippophae rhamnoides (BG). [Results] (1) Under different flow
conditions, the runoff rate initially increased rapidly and then stabilized with fluctuations, with the BG slope
showing the best blocking effect on runoff in the tower foundation area. (2) When the flow rate was 5~15 L/min,
the slope erosion rate remained relatively stable with minor fluctuations. As the flow rate increased, the slope
erosion rate in the tower foundation area significantly increased, showing an overall “multi-peak and multi-valley”
trend. The BC and BG slopes demonstrated the most significant erosion reduction effects. (3) Except for the CK

slope, there was a power function relationship between erosion rate and runoff rate on vegetated slopes (R* =
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0.60~0.84, N = 76). In general, irrespective of vegetation protection measures on the tower foundation slopes,

an overall trend of higher runoff leading to higher sediment yield was observed. [ Conclusion] The Agropyron

cristatum -+ Hippophae rhamnoides (BG) can effectively block runoff and significantly reduce erosion.

Furthermore, the erosion rate on vegetated slopes shows a power function relationship with runoff rate, indicating

that vegetation measures can effectively regulate the water-sediment relationship in the tower foundation areas.

Keywords: hilly region of western Liaoning; tower foundation slope; in-situ flow scouring; power transmission

and transformation line project
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Table 1 Vegetation patterns and soil mechanical
composition of slopes
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Fig. 2 Variation process of runoff rate with runoff duration on tower foundation slopes under different vegetation types
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Fig. 4 Relationship between erosion rate and runoff rate on tower foundation slopes under different vegetation types
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