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Characteristic Curves and Debris Flow Activity of a Valley

LIYong HU Kaiheng CHEN Xiaoqing W EI Fangqiang

( Institute of M ountain Hazards and Envitonment Chinese Academy of Sciences & M mistry of W ater Conservancy, Chengdu 610041, China)

Abstract Small valley is the most active agent in landscape evolution, and debris flow in it takes the most energetic
role in mass transportation In this paper we have systematically studied altitude-area Chypsometric) curve (in the
sense of Strahler) and gradient curve ( first proposed here) and their implication in debris floww W e propose an in-
tegral fom to definethe gradient i e, the gradient can be detem ined by the double ratio of the area of the curve
triangle bounded by the mainstream profile curve and the coordinate axes(with origin at the outlet) to the square of
the horizontal length of the profile J=2S/I". In such a fom. the gradient difference ituitively represents the
mass off the valley through the streambed Furthemore this integral reduces the slope-channel equilibrium to a
variation problem 8J= 0. On the other hand, integral of the hypsometric curve represents the totalmass and the
variation reflects the mass transition of the whole valley Thus the variation of gradient curve responds to variation of
hypsometric curve And relation between these wo curves puts debris flow, the dramatic process of mass transport

up to the evolving phase of the valley Fitted by a function n fom of [ S hypsometric curve and
hence its variationn can be characterized by a parameter pair (k n) with standing for the mass of valley and the
shape of curve And we have analyzed the gravity potential energy of the valley mass in tems of the curve and
found that evolution must be more sensible to the variation of which would intend to increase as the valley evolves

In a case study source tributaries of Jiangjia Gully present various hypsometric curves falling into the (k n)
range between (0. 25, 0. 20) and (0. 05, 0. 33). And debris flow seems come from tributaries of parameters of
(0. 25 0.2)and(0. 25 0.36). This makes distinguishing between different source areasand m ight as well lead to

the understanding of debris flow revolution from characteristic curves of a basin

Key words valley; gradientcurve; hypsometric curve; index parameter, debris flow activity



