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Energy Distribution and Dissipation Mechanisms of Soil Erosion on
Slope Farmland with Yellow—Brown Soil
Liu Yang', Wang Wenyu', Hou Pingchuan', Wang Jie', Zheng Zicheng®, Liang Xinlan'
(1.College of Water Conservancy and Hydropower Engineering , Sichuan Agricultural University, Yd'an, Sichuan 625014, China
2.College of Resources, Sichuan Agricultural University, Chengdu 611130, China)
Abstract: [ Objective] This study aims to quantitatively analyze the distribution and dissipation mechanisms of
erosive energy under different tillage practices on yellow-brown soil slopes and to elucidate the physical threshold
at which soil detachment is effectively suppressed. [ Methods] Typical yellow-brown soil was selected, and indoor
simulated rainfall experiments were conducted on three slope gradients of 8", 15°, and 25°. Four treatments were
compared : longitudinal ridge &. cross ridge (LR & CR), flat ridge (FR) , ridge-directional interval rainwater storage
(SR) , and a flat slope control (CK). The runoff and sediment yield dynamics and energy characteristics were
investigated, and an erosion quantification model based on energy indicators was developed. [ Results] Conservation
tillage practices (LR & CR and SR) established a dual-pathway system of "source reduction-process dissipation"
by extending runoff pathways and promoting infiltration. Their energy reduction effects were significantly superior
to those of FR. LR &. CR exhibited the highest sediment reduction rate across all slope gradients (reaching 74.9%
at 8°). The erosion rate and runoff energy followed a power function relationship (R?2=>0.80) , with LR&CR

showing the largest exponent b value (2.123), indicating a strong nonlinear energy accumulation effect. A highly
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significant linear correlation (R*>>0.98) was observed between energy consumption for erosion and soil loss,
revealing that conservation tillage primarily reduced sediment yield by substantially raising the initiation energy
threshold required to initiate erosion. [ Conclusion] Runoff energy has a stronger capability for characterizing
erosion compared to traditional indicators and can more accurately capture the dynamic characteristics of non-steady
flow under complex micro-topography. From the perspective of energy dynamics, this study quantifies the erosion
control mechanisms of tillage practices, reveals the nonlinear response characteristics of yellow-brown soil slope
erosion to energy, and provides a scientific basis for optimizing physical parameters in soil and water conservation
models and for the precise configuration of conservation measures on slope farmland in yellow-brown soil regions.

Keywords: yellow-brown soil slope; tillage practices; erosion energy distribution; initiation energy threshold;

aggravation energy threshold
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Table 2 Hydrodynamic indicators and formulas
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