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Research progress on rill headcut erosion process

Wang Jianyu"?, Xing Junhui'*, Zhong Haixiu"*
(1.Institute of Natural Resources and Ecology, Heilongjiang Academy of Sciences ,
Harbin, Heilongjiang 150040, China; 2.National and Provincial Joint Engineering
Laboratory of Wetlands and Ecological Conservation, Harbin, Heilongjiang 150040, China)

Abstract: [Objective] Focusing on the headward erosion process of rills, the research progress in research
hotspots, development processes and mechanisms, influencing factors, and erosion prediction models of rill
headward erosion were summarized and prospected, in order to provide scientific references for the study of rill
headward erosion processes. [Methods] The relevant publications were retrieved from the China National
Knowledge Infrastructure (CNKD and the Web of Science (WoS) Core Collection, covering the period from
1997 to August 2025. Visual analyses of keywords and contributing countries/regions were performed using
CiteSpace and VOSviewer. [ Results] Current researches on rill erosion primarily focus on runoff regulation and
sediment transport, whereas quantitative studies on the single process of rill headcut erosion remain insufficient.
During runoff scouring, rills first develop along flow paths, and step-pools form at intervals along these paths.
These step-pools, with greater erosive force, gradually incise, resulting in headcut erosion. Headcut height is the
main factor affecting slope erosion intensity during runoff scouring, while the magnitude of headcut erosion is
influenced by factors such as climate, soil texture, and topography. Most existing soil erosion prediction models
focus on the combined processes of rill erosion, while parameter selection and measurement indicators for rill

headcut erosion prediction models receive little attention. [ Conclusion] Future research directions are proposed,
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including strengthening quantitative research on rill headcut erosion, enhancing dynamic monitori of its

development processes, and constructing prediction models for headcut erosion processes.

Keywords: rill erosion; headcut erosion; development process; visual analysis
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Fig.1 Visual analysis of literature statistics on “rill erosion”
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