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Thickness Distribution of Debris-Flow Deposition

LT Yong HU Kaheng, CHEN Xiaoqing

(Institute of Mountain Hazards and Environment, Chinese Academy of Sciences & Ministry
of Water Conservancys Chengdu, 610041)

Abstract: Assessment on debris flow involves parameters like discharge, velocity, extension, and sedimentary
transportation, which are usually evaluated on basis on scars field and inferring from rainfall data, more em piri-
cally than quantitatively. In this paper, we’ Il do it through deposition of debris-flow surge observed in Jiangjia
Gully (JJG), Yunnan, China. It is hard to see a real debris flow to form its deposition in field, and Major has,
through their large-scaled experiments conducted in USGS, basically falsified the possibility of inferring dynami-
cal properties from deposition features. Nevertheless some properties in entirety do remain in surge motion as
observed in JJG. In particular, deposition forms through accretion and superposition of surges and subsurges
splitting from them. Such a depositional course allows a possible relationship between flow depth and deposited
thickness.

Surges composing a debris flow have different depth, with exceedance probability roughly in power law P
C>h)~h 7. Similar distribution has been observed in deposition of turbidite. Actually, in common with tur-
bidite flow, debris flow is also of gravity flow characterized by yield stress and therefore debris-flow surge must
build its deposits in the same manner. The similarity between distribution of flow depth and depositing thickness
thus suggests a relation linking these two variables, which might be in general supposed to take the form like d
~h,with £>1. This also agrees with the observation that deposition is just like a contracted surge-w hen we ig-
nore the extension over the slope. This suggestive relation is also associated with velocity (v ) of the surge

’®  Then from

through the empirical relation v ~ 4" as observed for debris flows in many areas. Thus, d ~v'
distribution of velocity, being fitted by Weibull distribution, f(v)~v* 'exp(—av®), results the distribution
for depositional depth, f(d) ~d" " 'exp(—ad"” Hwith exponent t 1, as confirmed by observation data in
JJG.

Different ex ponents seem to have reflected different hydrograph of debris-flow events, depending on the
composition of surge group. Specifically, deposition resulted from an event of single-grouped surges has a bigger
exponent than that from multi-grouped event. Event with surges in multi-group might have averaged the de-
posited thickness to some extent and therefore results in a relatively small exponent in ex ceedance probability.

Although it is hard to see aliving episode of deposition in the fields this sight might be as well useful for estimat-

ing the potentiality of the hazards. Especially, estimations are always required to be announced in advance.

Key words: debris flow; deposition; depositional thickness; probability distribution



