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Tab. 4 Results of hazard frequency ratio analysis

Si Si/S Ni Ni/N FR
84667 0.16 316 0.26 1.62
129 837 0.24 535 0.44 1.79
37390 0.07 100 0.08 1.16
186 477 0.35 240 0.20 0.56
92857 0.17 35 0.03 0.16
<0.25 3380 0.01 0 0.00  0.00
0.25-0.50 21693 0.04 23 0.02 0.45
0.50 0.75 150413 0.28 450 0.36 1.28
1.00 -1.25 149524 0.28 435 0.35 1.25
>1.25 141 257 0.27 163 0.13 0.49
<0 21807 0.04 675 0.54 13.26
0-0.3 233433 0.44 422 0.34 0.77
0.3-0.5 268252 0.50 143 0.12 0.23
0.5-0.7 6985 0.01 0 0.00  0.00
0.7-1.0 768 0.00 0 0.00 0.00
<5 29231  0.05 48 0.04 0.71
510 14257 0.03 26 0.02  0.79
10 15 21859 0.04 29 0.02 0.58
15 20 36 469 0.07 53 0.04 0.63
20 25 58293 0.11 97 0.08 0.72
25 30 82158 0.15 164 0.13 0.87
30 35 94678 0.18 208 0.17 0.96
35 40 83702 0.16 221 0.18 1.15
40 45 54743 0.10 140 0.11 1.11
45 -50 28991 0.05 103 0.08 1.55
50 -55 14 641 0.03 72 0.06 2.14
55 -90 12526 0.02 60 0.05 2.09
18338 0.03 26 0.02 0.61
57742 0.11 11 0.01 0.08
53659 0.10 33 0.03 0.26
54 889 0.10 97 0.08 0.76
64 888 0.12 316 0.26 2.09
71782 0.14 462 0.37 2.76
76 467 0.14 203 0.16 1.14
71361 0.13 65 0.05 0.39
62205 0.12 26 0.02 0.18
<1500 69685 0.13 180 0.15 1.11
1500 -2 000 175 867 0.33 751 0.6l 1.84
2000 -2500 194293 0.37 305 0.25 0.67
2500 -3 000 89078 0.17 0 0.00  0.00
>3 000 2323  0.00 0 0.00 0.00
' FR ; Ni 7N

; Si 7S
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Fig.8 Surface elevation 79.5%
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Tab. 5 Model parameter settings
Dependent Covariates Method Probability for Stepwise Classificatin cutoff
P N N N N N Enter Entry =0.05 Removal =0. 10 0.5

6 Logistic

Tab. 6  Coefficients of binary logistic regression model

95% C. 1. for EXP( B)

B S.E. Wald df Sig. Exp( B)

Lower Upper

—-.345 .016 444. 680 1 .000 . 708 . 686 .731

-. 111 .020 30.303 1 .000 . 895 . 860 .931

-1.482 .033 2 071.970 1 . 000 .227 .213 .242

.023 . 008 8.126 1 .004 1.024 1.007 1.040

.068 .011 41.172 1 .000 1.071 1.049 1.093

-.635 .029 470.987 1 . 000 .530 .500 .561

Constant 4.682 .137 1 173.904 1 . 000 107.952 . 686 .731
( :Constant: o; B: S E: ; Wald: Wald ; DI ; Sig. ;95.0% C. 1. for EXP( B) : )

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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9

Fig.9  Susceptibility zoning of landslide hazards and risk map
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Tab. 7 Classification summary of model

0 1

0 9007 986 90.1
1 2117 3051 50.9

79.5

8

Tab. 8 Summary of logistic regression model

-2 Log likelihood 13 415.395a

Cox & Snell R Square 0.517

Nagelkerke R Square 0.455

Chi-square 703.991

df 8

Sig. 0.000

SPSS20

Predicted probability ( PRE) P
10 AUC 0.844

23
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o

10 ROC
Fig. 10 ROC curve
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A Method to Assess Landslide Susceptibility by Using Logistic
Regression Model for Guozigou Region Xinjinag

ZHAO Liangjun' CHEN Donghua® LI Hu’ LIU Yufeng’

(1. School of resource and environmental science Xinjiang University 830046;

2. Satellite applications centre of Xinjiang Urumgqi 830000; 3. Chuzhou College Anhui Chuzhou 239000)

Abstract. As an entrance to link Central Asia for social economic and cultural exchanges Xinjiang Guozigou re—
gion secure a route for transportation of oil natural gas and other energy resources. Unfortunately active landslide
disasters along this route are endangering all aspects of local communities including human security local social
and economic development. In the case that studies on landslide hazards relevant to this region are rarely done and
have little to be achieved it is necessary to motivate landslide susceptibility analysis and risk assessment over this
area for the guidance of disaster prevention and mitigation. Based on satellite image interpretation method this
study collected 6 factors namely rock fault density surface elevation slope gradient slope aspect vegetation in—
dex from GF — 1 images to integrate into GIS and RS application for construction of statistical analysis model for a
scientific evaluation of landslide susceptibility. Based on frequency analysis it was aimed to evaluate sensitivity of
each factor and then binary logistic regression model was employed to analyze geohazard potentials. According to
the referred analysis landslide risk was categorized into five levels as described as very low low medium high

very high. This risk zoning result was further verified by historical landslide data and AUC 0. 844 was obtained
with ROC Curve test model justifying high accuracy of our prediction. In conclusion our proposed analysis model
can be used to guide landslide control in Guozigou region of Xinjiang and it would be contributed to engineering

protection of major liner engineering at similar geo — environment circumstances.

Key words: RS; landslides; frequency ratio; logistic regression models; susceptibility



