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Research Progress and Prospect of Gravitational Erosion
Processes and Simulation on the Loess Plateau

ZHANG Pan'?, HAN Zhigang®, WU Bing*, ZHANG Yufei'”’

(1.Yellow River Institute of Hydraulic Research, YRCC, Zhengzhou 450003, China; 2.Key Laboratory of Soil and Water
Conservation on the Loess Plateau of Ministry of Water Resources, Zhengzhou 450003, China; 3.School of Geography and
Environment, Henan University, Kaifeng, Henan 475000, China; 4.School of Human Settlements and
Avrchitectural Engineering, Xi'an Jiaotong University, Xi'an 710000, China)

Abstract: [ Objective] To systematically summarize the research progress on gravitational erosion on the Loess
Plateau and propose key scientific issues and research directions that need to be addressed in the future, with the
aim of providing references for the construction of watershed gravitational erosion process models and precise
management of the Loess Plateau. [ Methods] Based on previous research, this paper reviewed the observation
and identification methods of gravitational erosion, dynamics and stochastic processes, simulation of sediment
production and transport processes, and construction of watershed gravitational erosion models, with a particular
emphasis on the application of airborne LiDAR technology, slope instability models based on soil mechanics, and
simplified models of gravitational erosion. It also highlighted existing issues in current research, such as the limited
functionality of observation methods, the lack of consideration for the stochastic nature of gravitational erosion, and
the absence of simulation methods for gravitational erosion-sediment yield and transport processes. [ Results] At
present, progress has been made both domestically and internationally in the observation and identification of

single processes of gravitational erosion, as well as in the assessment of its causes and empirical evaluation.

%5 B #1:2025-02-09 &= B #8:2025-03-30 FFHH:2025-04-15 [ 4 & % H# (www.cnki.net) : 2025-05-16
BETE /R RE I G WK B E 5 BEA T0H (U2443214) 53/ 4 [ R BF2# 5L 4 100 H (242300421042)
F—1EE W E(1982—) , &, IEm S TR, A, EENF R MR S5EUF5 . E-mail: zpyrcc@163.com
BEEE KB 1982—) , &, IEm % TR 18+, 2R + = AL 5 B 5Y . E-mail : zpyrec@163.com
http. // stbexb.alljournal.com.cn



2 PSRV R 3 % 39 &

However, high-precision observation and identification of the entire processes of gravitational erosion, along with
the dynamic mechanisms of its occurrence and development, as well as process simulation, remain prominent weak
points. [Conclusion] The review proposes several key scientific issues that need to be addressed in the future,
including research directions such as the observation and identification of the entire processes of gravitational
erosion ( development-initiation-transport-accumulation' ), the dynamic-stochastic coupling mechanisms, and the
simulation of gravitational erosion-sediment production and transport processes in multi-level gullies.

Keywords: gravitational erosion; dynamic processes; water and sediment production and transport; driving

factors; research progress
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