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Abstract: The valley landslide disaster chain refers to a series of cascading hazardous events resulting from the complex
interactions between landslide masses in river-adjacent areas and fluvial systems among the most common types are landslide-
induced tsunami and landslide damming disaster chains. Research indicates that the uncertainties in valley landslide disaster chains
mainly stem from three aspects: the uncertainty of disaster-triggering mechanisms, the dynamic unpredictability of the movement
processes, and the coupling uncertainty in chain interactions. Current methods for disaster chain identification and susceptibility

assessment primarily utilize remote sensing, spatial analysis, and machine learning techniques. However, these approaches often
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fail to adequately account for cascading effects and spatiotemporal evolution characteristics. Although qualitative, quantitative, and
numerical simulation-based methods have been developed for risk assessment, limitations remain due to data scarcity and the lack
of large-scale mechanistic analysis tools. Current methodologies often couple individual segments of the disaster chain, but fail to
capture its systemic integrity and cascading interactions. Although combined structural and non-structural mitigation measures have
been implemented, quantitative evaluations of chain-breaking effectiveness remain underdeveloped. Future research should focus
on: developing multi-physics, cross-scale evolution theories of disaster chains; establish a large-scale, continuous multi-field
monitoring and multi-source heterogeneous data fusion identification system; constructing a data- and physics-driven full-process
risk assessment model for disaster chains; and strengthening precise early warning and systematic chain-breaking mitigation
strategies.

Key words: valley landslide disaster chain; disaster chain characteristics and evolution; landslide-induced tsunami; landslide dam;

risk assessment; chain-breaking mitigation; engineering geology.
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Fig. 4 Schematic diagram of the collapse-landslide dam-outburst flood hazard chain
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Table 1 Landslide hazard identification methods
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Fig. 7 Schematic diagram of the tsunami generation phase
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Table 2 Common classic formulas for calculating landslide tsunami wave height (adapted from Qin, 2023)
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Fig.8 SPH analysis model of the whole process of the disaster chain
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Fig.9 Three stages of a landslide dam (catchment, overflow, and breach) (Shen ez al., 2020)
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Table 3 Stability assessment models of landslide dams (Shi ez al., 2021b; Feng ez al., 2024)
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Table 4 Empirical formula for outburst flow
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x5 HaiRKRITELQAK (Zhong et al, 2023)
Table 5 Formula for calculating loss of life (Zhong ez al., 2023)
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fili (V8 e AR AE L 2021) . % AT 3 ¥R AR 48 1 3 4tb BT 5%
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MRS E S E, G oM S REES
B, AT KU 1k . B B4 Dy kGl v Bk B ) 2
A ALL R IR IR AL R A AL, 45 G By B0 PR R A R T S R
o0 T TR XU, (M6 45, 2025) . DL I 37 R 2% 7 12 ) 1
ao i S AR R PR A 2 25 T S i 3 RN TR A M
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I8 3K B 1 R T TR U DA b O T R
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— I BSCHE s M RN 221 S DS SR AL L 2y T PR A
S5 S S M S AR
6.3 IEEURK T
6.3.1 TMWIEMAE  BUA A HEZE RS PEAE
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B 2 9 (B e IR (3R 8).
632 TEEIFMAE MM &Ik
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PEAL U F KB K . 456 GIS 25 [l 43 T H R, £ (E
AL ALL 5 1% 3 AT LA o 6 000 7K T PR R i S i

F6 BWEEINBEZFRMWR,2009)
Table 6 Hazard level of landslide dam (MWR, 2009)

e LALLEES
e B ¥ o
e 15 =70 =100 B RN
=] 30~70 10~100 FHAA M Lk
th 15~30 1~10 s NIUEo Y
ik <15 <1 FE R
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S 5 A VR R T 6 458 0 0 0 5 A 7 S 2 0 f e
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x7 BREEDNFEREFRMWR,2009)
Table 7 Consequence levels of landslide dams (MWR, 2009)
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Table 8 Risk classification of landslide dams (MWR, 2009)
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