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Fig. 1 Evolutionary division of J ang pngou Gully( JIG)
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Debris Flow Viewed fran the Basn Evolution
—A Case Study of Jiangjia Gulley, Y unnan

2 2 12 2
LI1Yong' >, HU Kaheng >, SU Fenghuan' >, SU Pengcheng'
( L Key Laboratory of M ountain Hazard s and Surface Process, ChineseA crdemy of Sciences Chengdu 610041, China
2 Institute M ouniain H azards and Environment ChineseA cademy of Sciences& M wistry of Waier Conservancy Chengdu 610041 China)

Abstract Based on the StrahlerH ypsametric ( A reaA ltitude) cuwe the Jiagjiagou Gulley of Yunnan is d v ied
nto four types of sub-regbns show ng that debris fbw s are lkely to devebp n the subregbns that stay n the spe-
cial evolutionary episode featured by the hypsanetric ntegral betveen Q 55 and Q 63 A lso favorng debris flow n
this subregion is the soil hat assumes scaling property in grain size distrbution. A siplified hierarchicalmodel is
ntroduced to illustrate the formation and extensbn of debris flow under the controlof the se fFsm ilarity of the valky
structure and the distrbuton of trbutary flows Then debris flow reduces to the behavior of a hierarchy system; and
he suiges separated in tin e can be nterpreted as the result of he system ic evolitbn In particu lay the exponential
distrbution of the surge discharge provides a sign of the system dynam ics n the san eway the pow erlaw frequency-
magn itlude relation signs the SOC feature It is also notable that the exponent is related to the peak discharge by a
power-law relatbnship Therefore the peak discharge p lays a sgnificant role n govem ng the systematic behavior of
debris flow. These fnd ngs provide a new franew otk for addressing problens n the field of debrg flow swudy. F+
nally, the scenario for the debris flow of Jiangjagou Gully can be extended to the large scale The debris fbws n a
large river system satisfy the same distrbution smilar to the distrbutbn of wibutaries in a single valley. This pre-

vides a probab ility picure for the debris flow actwities n regbnal scale.

Key words, valley. evolution hypsametric divison; debris, flow;  probability distrbutbn  Jiangjiagou Gully



