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Abstract: (purpose) The southeastern region of China is highly susceptible to rainfall-induced cluster landslides. Their formation process is
governed by the complex interplay of multiple factors, including geology, meteorology, hydrology, ecology, and human activities,
exhibiting significant multi-scale effects. (methods) This study systematically reviews the research progress on multi-scale formation
mechanisms of rainfall-induced cluster landslides under multi-factor coupling effects, with a focus on analyzing the individual and
synergistic mechanisms of geological conditions, meteorological-hydrological processes, ecological environment, and human activities.
The differences and connections in landslide formation processes from the individual slope scale to the watershed scale are elaborated.
Furthermore, the application status of research methods such as field monitoring, physical model testing, numerical simulation, and
artificial intelligence is summarized. (results) The study indicates that understanding multi-factor coupling mechanisms and cross-scale
linkages is essential for deciphering the formation patterns of cluster landslides. However, challenges remain, including an unclear
understanding of dynamic multi-factor interactions and insufficient integration of models across scales. (conclusions) Future research
should strengthen the investigation of the multi-factor coupling mechanisms and collaborative evolution of physical and mechanical
processes, promote the development of multi-scale formation models, and enhance capabilities for regional landslide early warning and risk
prevention.
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Fig.1 Unmanned aerial vehicle image of typical cluster

landslides (Feng et al., 2022)
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Fig.2 The number of geological disasters and their resulting
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casualties and economic losses in China and four southeastern

provinces from 2010 to 2023
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Fig.3 A schematic representation of the role of vegetation in

slope hydrological processes (revised from Deng et al., 2025)
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Fig.4 Schematic diagram of failure process of rainfall-induced shallow landslide (revised from Feng ef al., 2025)
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Fig.5 Statistics of Chinese and English articles on the cluster
landslides (January 1, 1995 to March 31, 2025)
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