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GIS-based landslide risk assessment along the Nanba-Shuijing
reaches in the Fujiang River

YANG Shuancheng', WANG Yunsheng’
(1. Xinjiang Transportation Planing Survey and Design Institute ,Urumqi , Xinjiang 830006, China ;
2. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu ,Sichuan 610059 ,China)

Abstract; In this paper, the landslides at the Nanba-Shuijing reaches in the Fujiang River were taken as the
research objects. Nine influencing factors including slope, elevation, slope direction, lithology and slope
structure, are selected. Based on GIS software, the CF-AHP model was applied to evaluate the risk of
landslides in the study area. According to the evaluation results, the study area is divided into four levels, the
extremely dangerous area (18.57% ), the high risk area (38.71% ), the middle danger area (23.92% ),
and the low danger area (18.8% ). The ROC curve and risk comparison result are used to verify the
evaluation results, and the AUC value is 88.36% , which indicates that the CF-AHP model can serve to

objectively evaluate the landslide hazard in the study area.
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Fig.1 Distribution schematic diagram of landslides in

the study area
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Table 1 The scaling method for the element of judgment matrix
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Table 2 Definition of consistency index
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Table 3 Random consistency index RI

n 1 3 5 7 9

RI 0 0.52 1.12 1.36 1.45
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Fig. 2 Index system for the landslide risk evaluation in

the study area
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Table 4 Elevation classification and CF value of each grade
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Table 7 Stratigraphic and lithologic classification and CF

values of each classification

bR FEAREE/m  WEECE /S WA /km® CF

1 655 ~1 000 16 145. 11 0.722 0
2 1 000 ~1 500 90 759.79 0.743 6
3 1 500 ~2 000 40 888.51 0.269 3
4 2 000 ~2 500 787. 66 -0.664 5
5 >2 500 2 2 128.38 -0.972 7
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Table 5 Grade of slope and CF value of each grade

FEFRONR ARPRIE M/ (0) W H /A WA/ km? CF
1 0~15 4 485.38 -0.758 8
2 15 ~30 122 1.939.01 0.487 0
3 30 ~45 28 1917.48 -0.569 8
4 45 ~60 3 344. 65 -0.745 1
5 60 ~90 0 22.93 -1.000 0
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Table 6 Classification of slope direction and CF value of

each classification

R bR/ (°)  WEBCR/A A km® CF
1 T -1) 0 0.15 -1.000 0
2 J6(0 ~22.5) 8 267. 96 -0.106 6
3 b4 (22.5 ~67.5) 9 544. 47 -0.512 1
4 K (67.5~112.5) 16 632.59 —0.246 7
5 g (112.5 ~157.5) 31 659. 96 0.301 1
6 B (157.5~202.5) 36 610. 38 0.450 4
7 B P (202.5 ~247.5) 21 587. 68 0.070 5
8 75 (247.5 ~292.5) 14 562.35 -0.258 8
9 Pidt (292.5 ~337.5) 11 576.75 -0.435 6
10 16(337.5 ~360) 11 267. 16 0.197 8

brorg  HRARIEE WmEGR/S WA/km? CF
1 L0 1 145. 68 -0.799 4
2 IR T 17 1422.7 -0.648 9
3 L€ CEERS 78 1 075.29 0.559 6
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Table 8 Classification of slope structure and CF value of

each classification

it v L (A A If B/ km? CF
1 JIGE i) 3¢ 65 787. 63 0.6170
2 ok 1) B 35 1571.46 -0.3387
3 i i) 3% 19 1 592.45 -0.649 5
4 3 ) B 38 757.91 0.347 4
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Table 9 Rainfall classification and CF value of

each classification

fibRor g AEPRTER/mm WA ifif AL/ km? CF
1 <700 3 835. 81 -0.895 4
2 700 ~ 750 49 1 855.65 -0.2126
3 750 ~ 800 53 1079.9 0.3326
4 800 ~ 850 23 616.97 0.110 4
5 >850 29 321.12 0.653 0
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Table 10 Water system buffer classification and each

classification CF value
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Table 13 Judgment matrix and index weight between A-B

B, B, H—ALE W
B, 1 4 0. 80
B, 1/4 1 0.20

fEbRrge AR E/m w4 T #/km? CF
1 0 ~500 97 509. 87 0.853 4
2 500 ~ 1 000 31 476. 83 0.504 6
3 1000 ~1 500 11 451.25 -0.2747
4 >1 500 18 3271.5 -0.839 4
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Table 11 Fault buffer classification and each
classification CF value
bRy HEAREH/m WA T AR/ km? CF
1 0 ~1 000 22 509. 17 0.237 2
2 1 000 ~2 000 18 449.73 0.173 8
3 2 000 ~4 000 23 737.15 -0.065 1
4 >4 000 94 3013.4 -0.065 3
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Table 12 Highway buffer classification and each

classification CF value

e g ARFRTEE/mm /A T/ km? CF
1 0 ~500 86 275.73 0.924 0
2 500 ~ 1 000 20 254. 64 0.5959
3 1000 ~1 500 11 241. 67 0.277 6
4 1500 ~2 000 9 229.92 0.154 4
5 >2 000 31 3707.49 -0.7552
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Table 14 Judgment matrix and index weight between B, -C
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FEYEi C, 3 4 2 1 1 2 3 0.247 4
WZEEMCs 2 4 3 1 1 2 3 0.2576
MRS Co 12 2 2 172 172 1 2 0.1490
WWAKRC, 172 3 2 1/3 173 172 1 0.0952

il 5, B,-C PR g e KA AR A, =2, 0
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Table 15 Judgment matrix and index weight between B,-C

B, Cy C, IH—AE W
C, 1 2 0. 666 7
C, 172 1 0.3333
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Table 16 Comprehensive consistency index of evaluation factor

— B AG g A-B B, -C B, -C
Ainax 2 7.3375 2
N 2 7 2
RI 0 1.36 0
op 0 0. 056 25 0
Cp 0 0.041 36 0

f2e 15 Al 0, P BE G Cp < 0.1, £ m i —
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(3) P H F 25 A AL
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Table 17 The comprehensive weight value of each evaluation index
F we, we, we, we, we, we, we, WC, we,
A HE A 0.101 6 0.039 4 0.059 7 0.197 9 0.206 1 0.119 2 0.076 2 0.133 3 0. 066 7
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Fig.3 Risk assessment map of landslide hazards in

the study area
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Table 18 The statistical table of landslide hazards

zoning in the study area

o9 A/km? PyA/% LN  PyLN/% LC/(4~+100 km~2)
KGR X 885.32  18.80 4 2.55 0.45
PERIX 1126.61  23.92 7 4. 46 0.62
EfEIX 1823.17  38.71 32 20.38 1.76
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Tablel9 Parameters of risk D-value classification
EEN e i 1 2 3 4 5
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Fig.4 Risk assessment results based on Pingwu County

investigation report
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Fig. 5 Risk comparison result map
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