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Abstract: Viscous debris-flow deposits in the junction with mainstream channel may greatly change the
morphology, and the dynamics relies on the interaction between the Newtonian fluid and non-Newtonian fluid. The
deposition under water differs much from that on the surface, and properly describing the subaqueous process is
significant for zoning the danger area and understanding the river evolution. This review provides a comprehensive
survey of studies on subaqueous deposition of debris flows and puts forward some questions for the future. We found
several new phenomena during the deposition under water, such as the intermittent transport, the “unitary” deposit
due to separate surges, and the “water slip” of the surge front, which have been long ignored in previous studies.
The existing studies are all based on oversimplification of the water-flow interaction, which considers debris flow as
sediment-load flow and adopts the method of density flow, or treats debris flow as a semi-solid state and takes into
account only the sediment transport by water flow. Such paradigms do not match the complexity of the real
processes and usually underestimate the deposition scale. Then we suggest that further studies, based on the special
phenomena, should be emphasized on 1) finding a new framework of the water-flow interaction in the junction, and
2) establishing a new model for debris-flow deposition under water.

Key words: viscous debris flow; confluence; cross-coupling; accumulation; dynamical process
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Fig. 2 Dengzhanwo debris-flow dam (It was a landslide dam without artificial disturbance, and the photo was taken on June 7, 2009)
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Fig.3 Phenomenon of “water slip” in the Mohrig’ s experiment ( Mohrig et al. , 1998)
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Fig. 4 Phenomenon of “water slip” in the laboratory experiment (Liu, 2013)
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Table 1  Formula of debris flow blocking in river by the statistical-based method
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