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The model of dilution process for landslides triggered debris flows:
a case study in Guanba River around Xichang City
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Abstract ; The theoretical basis for the prevention of debris flow, hyper-concentrated flow and flash flood is the
dilution process model of landslides triggered debris flow. This paper takes the July 6, 1998 typical debris flow
as an example of Guanba River in Xichang City. We use the experience equations to calculate the density,
channel gradient, average depth of loose materials and discharge of water from upstream to downstream of 11
cross sections. This paper analyzes the dilution characteristics and dilution process of debris flow, and
establishes an evaluation model for predicting the dilution process of landslide triggered debris flows. The study
results are shown as follows. Firstly, the debris flow dilution characteristics in Guanba River in 1998 include
three points: the dilution process of debris flow occurs after significant increase of water/soil ratio; the
proportion of fine particle is increased after dilution of debris flow; and the size distribution of grain is

“narrowed”. Secondly, the dilution process of debris flow can be divided into the upstream viscous debris flow
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section, midstream and downstream transitional debris flow section and downstream diluted debris flow section

in Guanba River. Thirdly, the evaluation model for dilution process of landslide triggered debris flow is

expressed by the Lorentz equation, and this model reflect the dilution process of landslide triggered debris

flows that the density of debris flow will decrease gradually with the increase of water-soil ratio and decrease of

channel gradient. The evaluation model for the landslide triggered debris flow has been verified in the debris

flow of Gaoqiao gully on August 13, 2010, debris flow of Haizi gully on August 11, 1996 in Baihetan

hydropower station.

Keywords: landslide triggered debris flows; dilution characteristic and its process; the evaluation model of the

dilution process
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Fig.1 11 positions of cross sections in the Guanba River
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Fig. 2 Dilution process of debris flows in the Guanba River
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Fig.3 Particles size distribution of debris flows in

the Guanba River
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Fig. 4 Dilution process of debris flows in the Guanba River in 1998
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Table 1 The density, water soil ratio and channel

gradient in the Guanba River in 1998
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Table 2 The calculation results of dilution processes of debris flows in Gaoqiao Gully and Haizi Valley
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