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Fig. 1The regional division and channel distribution of Guaza gully in Zhouqu, Gansu
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Table 1 Comprehensive feature of different gullies in Guaza gully, Zhouqu

——— ASSYE | dcES | IDKER | WERKE | FRE | PR | RE S | WY | B | ADEE

(x10% m?) Brig(4b) | (km?) (km) (%o) W) | (%) | FeBE(m) |FMitE(mm) | (A/km?)
L] 0.18 7 15.2 4.4 89 35 72 13 97 105
BT 2 B 34 0.05 5 4.8 45 177 40 71 10 95 68
LERRIRC 0.10 4 6.5 42 130 51 75 4 97 23
M 0.02 3 3.5 3.4 152 48 75 3 95 38
(S ] 0.10 8 3.7 3.1 224 50 75 3 95 30
e ] 0.50 15 2.9 2.4 338 38 55 6 90 112
R 0.45 12 2.4 2.0 286 40 58 4 91 90
T 0.30 10 2.2 1.2 301 48 60 5 90 68
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Fig. 2 The terrains and landform, and vegetation of lower reaches with Guaza gully in Zhouqu, Gansu
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(a) Terrains and landforms with Guaza gully in Zhouqu, Gansu; (b) vegetation in the lower reaches with Guaza gully in Zhouqu, Gansu
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Fig.3 Model of vulnerability index of debris flow
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Table 2 Comprehensive evaluation on the different gullies of Guaza gully

iG] B 35 1 AERRIRC) E2Y 3] P SRV RN TELE
HigHE 0.66 0.42 0.45 0.29 0.48 0.92 0.80 0.84
LSS sy BES K BEHE RS & BESE W5 5 [ Y3 WSk
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Table 3 The results on mean value of survey data
I A, N A L R, Sy R, W R, D
XoCk) | X1(k) | X2(k) | X3(k) | X4(k) | X5(k) | Xe(k) | X7(k) | X8(k) | X9(k) | X10(k)
k& A vE 2.30 3.20 2.07 3.61 1.80 0.92 1.25 1.57 3.15 1.62 3.18
B A 35 7 1.46 0.89 1.48 1.14 1.84 1.83 1.43 1.54 2.42 1.59 2.06
AERRIRC) 1.57 1.78 1.19 1.55 1.71 1.35 1.82 1.63 0.97 1.62 0.70
EHEI 1.01 0.36 0.89 0.83 1.39 1.58 1.71 1.63 0.73 1.59 1.15
| 1.67 1.78 2.37 0.88 1.27 2.32 1.79 1.63 0.73 1.59 0.91
RV I 3.20 8.89 4.44 0.69 0.97 3.50 1.36 1.20 1.45 1.50 3.39
R 2.78 8.00 3.56 0.57 0.81 2.96 1.43 1.26 0.97 1.52 2.73
T 2.92 5.33 2.96 0.52 0.48 3.12 1.71 1.30 1.21 1.50 2.06
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Table 4 The results on correlation coefficient and correlation degree of different influencing factors

A, N A L R, S, R, 14 R, D
Coi(k) Lo (k) Lo3(k) Loa(k) Los(k) Loo(k) Lo (k) Los(k) Loo(k) Zyy(k)

k& A TE 0.76 0.93 0.69 0.86 0.68 0.74 0.80 0.77 0.81 0.77
BT 2 3 7 0.84 1.00 0.90 0.89 0.89 1.00 0.98 0.75 0.96 0.83
A IR 0.94 0.89 1.00 0.96 0.93 0.92 0.98 0.83 0.99 0.77
EoY 30 0.82 0.97 0.95 0.89 0.84 0.81 0.83 0.92 0.84 0.96
{2 0.97 0.81 0.79 0.88 0.82 0.97 0.99 0.76 0.98 0.79
LRV 0.34 0.70 0.53 0.56 0.91 0.61 0.59 0.62 0.63 0.94
=R 0.36 0.79 0.57 0.59 0.95 0.68 0.66 0.61 0.70 0.00
TELE 0.54 0.99 0.55 0.54 0.94 0.71 0.64 0.63 0.67 0.00
KRR (yi) 0.70 0.88 0.80 0.77 0.87 0.75 0.81 0.74 0.82 0.63
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Analisis on Hazard Evaluation of Debris Flow Based on

Grey Relational Theory
——A Case Study on the Debris Flow in Guaza Gully, Zhouqu, Gansu

GUO Rui"” , PENG Yanghong” , WANG Qijie” , FU Jiangtao®
1) School of Civil Engineering and Architecture, Shaanxi University of Technology, Hanzhong, Shaanxi, 723001
2) Institute of Hydrogeology and Engineering Geology, Gansu Bureau of Geology and Mineral Exploration and
Development , Zhangye, Gansu, 734000

Objectives: The “8 - 7”7 huge debris flow disaster in Guaza gully, Zhouqu, Gansu, has caused serious losses
to local people’ s lives and property. This paper focus on the correlation degree between the susceptibility index of
debris flow disaster and different influencing factors that is to identify the main influencing factors, which is to
provide basis for prevention of debris flow hazards.

Methods: Firstly, this paper summarizes and concludes the survey data with different debris flow gullies in
Guaza gullies, which combined with “8 + 77 large debris flow disasters instance in Zhouqu County Gansu Province.
Secondly, the susceptibility value of different mud-rock flow hazards gullies are calculated based on the AHP
method. Finally, the influence degree of various environmental factors on the susceptibility index with the debris
flow gullies is analyzed by the gray correlation method.

Results: the vulnerability of debris flow disasters determined by AHP is consistent with the results of field
investigation, that the AHP can be applied to the prediction of debris flow hazard. It has a significant impact on the
susceptibility of mud-rock flow hazards from the number of geological disasters in channel, the average slope of
gully , day maximum rainfall quantity, forest cover and catchment sizes. The susceptibility of debris flow disaster is
relatively close which are affected by the number of disaster and the channel slope, the maximum rainfall quantity,
vegetation coverage rate and catchment sizes, gully length, beach angle and channel width.

Conclusions: The method of grey relational theory has been successfully applied to analysis the correlation
degree between different influencing factors and the susceptibility of debris flow disaster, providing a guiding role
for the prevention and control of mud-rock flow hazards in similar areas.

Keywords: geological engineering; mud-rock flow hazards; AHP; grey correlation theory; debris flow
susceptibility
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