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model of debris flows with intermittent surges:based on

A Model of Total Volume of Debris Flow with Intermittent Surges

Based on the Weibull Distribution of Three Parameters

LI Jun', CHEN Ningsheng’ , ZHAO Yuandi'
(1. School of Civil Engineering, Sichuan University of Science & Engineering, Zigong 643000, China;2. Institute of
Mountain Hazards and Environment, CAS, Chengdu 610041, China)

Abstract: total volume of debris flow with intermittent surges is an important design parameter for the prevention and
control of debris flow. The accurate determination of the total volume of debris flow with intermittent surges is an urgent prob-
lem to be solved. First, the distribution of debris flow with intermittent surges was described by the Weibull distribution of
three parameters based on the statistical data of 73 debris flows with intermittent surges during 1987-1996 at Jiangjia gully in
Dongchuan County, Yunnan Province. Secondly, a statistical model of the total volume of debris flow with intermittent surges
is established by the particle swarm optimization algorithm (PSO) and the Weibull distribution of three parameters. Lastly,
the correctness of the new model is verified according to the data of 53 debris flow with intermittent surgesin the Jiangjia gul-
lyduring 19972004, and the accuracy of the new model is compared with that of the existing models. The research results are
shown as follows. In the new total volume model of debris flow with intermittent surges based on the Weibull distribution of
three parameters, the relative error and maximum error and root mean square error are 44. 24% and 89.08% and 21. 21 x
104 m’, respectively. The relative error of new model is 29. 62% lower than that of a statistical model proposed by Chen
Ningsheng. Besides, the relative error of new model is 105. 91% lower than that of a standard method of debris flow. Those
indicate that new model can be used to determine the total volume of debris flow with intermittent surgesin Jiangjia gully.

Key words: Jiangjia gully; debris flow with intermittent surges; total volume of debris flow; Particle Swarm Optimiza-

tion (PSO) ; Weibull distribution of three parameters





