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Fig.1 The front of surge
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Fig.3 Profile of streamwise velocity in the body of surge
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Fig.4 Wu’s circulation flow for the front of surge
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Fig.5 The roll way of the front movement (a. the stretched front; b. the front is falling and the remainder of debris flows is involved)
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Fig.6 Three forms of wave movement

(a. suberitical wave; b. short roll wave; ¢. long roll wave)
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Characteristics of Debris-flow Surge

HU Kaiheng!'?, WEI Fangqiang!, LI Yong', CUI Peng'
(1, Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China;
2. State Key Laboratory for Turbulence and Complex Systems, Beijing University, Beijing 100871, China)

Abstract: Debris Flows in nature, for example in Jiangjia Valley, were often observed moving in form of surge
which is considered as a kind of wave in this paper. At the beginning, surges smooth rough bed and produce a
residual layer up on which sub sequent surges move without loss of material and with high velocity. Separation
and superposition of the surges also occur in the event. The velocity distribution in different parts of surge is dis-
cussed and the velocity profile in the body of surge can be divided into three zones. Based on velocity distribution
and the fact that mud surface of the residual layer keeps still before the front of surge reaches we propose that
there is a circulation flow between the front of surge and the residual layer. The two would exchange material:
the front is falling and the remainder is involved. Estimated wave velocity from measured data indicates that the
surge is a supercritical flow which only propagates toward downstream. Finally the wave moments of debris
flows are classified into subcritical wave, short roll wave and long roll wave according to their spatial shape and
propagation velocity. The last two are just that so-called surge.

Key words: debris flow; surge in debris flows; front of surge; roll wave
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