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Abstract: This paper is the result of geological hazards survey engineering.

[Objective] Naguni gully is located in the Eryang watershed in Chabu Town, Minxian County, Gansu Province. Structurally, it is
situated within the Lintan—Dangchang fault branch zone. It is a small—scale, high—frequency debris flow gully, and the development
of landslides within the watershed results in a unique landslide— debris flow disaster chain. The mechanisms and evolutionary
processes of this disaster chain are worthy of in—depth study. [Methods] Through field investigations, remote sensing interpretation,
and laboratory experiments, the development characteristics of the Nagune gully disaster were clarified. The disaster mechanisms of
the landslide—debris flow chain were studied, and the evolutionary process of the landslide—debris flow disaster chain under fault
activity within the small watershed was analyzed. [Results] The research results indicate that the landslide— debris flow disaster
chain in Nagune gully manifests as a cyclic development of debris flows, landslides, and burst flood debris flows. The current fault
activity results in the development of loose materials and unstable slopes within the channel, establishing the material basis for the
formation of the disaster chain. High—frequency, short—duration heavy rainfall or continuous rainfall triggers multiple occurrences
of debris flows. The lateral erosion of the gully foot by debris flows causes slope instability and leads to landslides. The landslides
block the gully, forming a barrier lake, and the breach of the barrier lake results in burst flood debris flows. The evolutionary process
of the disaster chain includes the initial erosion phase of debris flow, gradual deformation of slopes approaching critical instability,
the formation of a blocked gully due to landslide movement, breach of the barrier lake leading to burst flood debris flows, erosion of
the opposite slope foot causing further instability and downslope movement, and the cyclic development of debris flows, landslides,
and burst flood debris flows. [Conclusions] In summary, the formation of the disaster chain in Nagune gully is the result of current
fault activity and the combined effects of short—duration, concentrated rainfall or continuous rainfall. The repeated occurrence of
debris flows during the rainy season and the creeping deformation of landslides within the Nagune watershed contribute to the cyclic

development of the landslide—debris flow— burst flood debris flow disaster chain.

Key words: fault zone; disaster chain; debris flow; landslide; formation mechanism; geological hazards survey engineering; Nagune
gully; Minxian Country; Gansu Province

Highlights: The disaster mechanism of landslide—debris flow disaster chain in small watershed in active tectonic area was clarified,
and the disaster chain evolution model in small watershed as debris flow—landslide—collapse flood debris flow reciprocate process
was put forward.
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Fig.1 Blocks, faults and seismic distribution in study area (modified from Zhang Yueqiao et al., 2005)
1—Neogene; 2—Middle late Pleistocene; 3—Neogene to Quaternary; 4—Basement thrust block; 5—Granite; 6—Active fault; 7—Topographic gradient

zone; 8—Historical earthquakes (Large circle are earthquakes with M=7 and small circle are earthquakes with 6—7 M)
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d—Landslide mass extrusion Valley Dam; e—Rear wall scarp formed by landslide mass a; f—Tensile crack at the trailing edge of landslide C;
g—Weathered zone of broken slate widely developed in Nagune gully; h—Rock-soil mixed binary slope structure
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Table 1 Particle size analysis and gravity calculation of debris flow accumulation in Nagune gully
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Fig.6 Variation curve of tensile crack width (a) and vertical drop (b) at the back edge of landslide C
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