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Abstract The upper Yellow River canyon on the northeastern margin of the Tibetan Plateau has developed
numerous giant paleo-landslide - dammed lake - outburst flood disaster chains. Understanding their kinematic
evolution is crucial for mitigating such cascading hazards. Based on field investigations, this study constructs a
depth-averaged landslide damming kinematic model and a coupled outburst flood dynamics model incorporating
sediment transport and physical erosion/deposition mechanisms, using the typical Dehenglong giant landslide
disaster chain as a case study. The simulation systematically analyzes the entire kKinematic process, including
landslide damming, lake formation, and dam breaching. The results indicate that the Dehenglong landslide had a
volume of 3.50 billion m3reached a peak average velocity of 44.5 m/s, and had a total sliding duration of 120 s.
This formed a 234-m-high dam that blocked the Yellow River, creating a giant dammed lake with an area of 280
km=and a storage capacity of 23.23 billion m3The dam breach lasted 100 h, with a peak discharge of 238,300
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m3s. The resulting flood propagated 900 km downstream along the Yellow River, reaching a maximum water level
of 158 m. Compared to the landslide movement distance itself, this giant landslide-damming-outburst flood
disaster chain affected a vast area spanning approximately 1000 km of the river channel, exhibiting a significant
disaster amplification effect. The findings of this study provide a scientific basis for risk assessment and disaster
prevention decision-making regarding landslide disaster chains along the Yellow River Basin.

Keywords depth-averaged models; giant landslides; disaster chain; full-process simulation.
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Fig. 3 Distribution of landslide deposit thickness under varying friction coefficients and cohesion conditions
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