Advances in Geosciences HWEREIZZRTHE, 2019, 9(11), 1192-1204 Hans i
Published Online November 2019 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2019.911125

Research on the Susceptibility and Risk
Zoning of Geological Disasters along the
Southwest China Gas Pipeline Based on FR
and WOE Evaluation Models

Bo Zhang}, Xiaolong Shi?, Jiaojiao Gao?, Lebin Zong?

1Sinopec Sichuan Gas East Gas Pipeline Co. Ltd., Wuhan Hubei
2Beijing Zhongdi Huaan Geological Exploration Co., Ltd., Beijing
Email: zonglebin@126.com

Received: Nov. 8", 2019; accepted: Nov. 22", 2019; published: Nov. 29", 2019

Abstract

The Southwest China Gas Pipeline Project runs through the eastern and western regions of China,
with diverse environments along the way and frequent geological disasters. Therefore, the re-
search on the susceptibility and risk of geological disasters along the pipeline has an important
guiding role in improving the safe operation of the Southwest China Gas Pipeline. Based on the
Frequency Ratio (FR) and weight of evidence model (WOE), after grasping the geological hazard
characteristics and distribution rules along the pipeline laying, this paper divides the geological
disaster index factors in the study area and superimposes the pipeline laying factor, and then
evaluates the susceptibility and risk of geological disasters in the study area. The evaluation re-
sults show that the pipeline laying can be divided into geological disaster high-prone area, me-
dium-prone area, and low-prone area, with the area accounting for 30.38%, 49.02%, and 20.6% of
the total area, respectively. After the superimposed pipeline laying method, the pipeline laying
area is divided into high-risk area, medium-risk area and low-risk area of geological disasters.
According to statistical analysis, the area of each dangerous area accounts for 18.2%, 44.13% and
37.67% of the total area respectively.
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Figure 1. Research area and pipeline location map
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Figure 2. Percentage of the different disasters in 2017 (a) and 2018 (b)
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Figure 3. Disaster distribution along the pipeline combined with different index factors
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Figure 4. Stress analysis of pipelines under different laying methods
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315-360 21484595 | 8.006734818 832 3.663584324 | 0. 45756284 | -0.78188696 0.046135022 -0.828021981
[k} 178929786| 66.68235298 10200 44. 91413474 | 0.673553538 | -0.395215425 0.50286126 -0.898076685
FEdhE M 89401756 | 33.31764702 12510 55.08586526 | 1.653354009 [ 0.50286126 -0.395215425 0.898076685
A 23826700 | 22.66446488 9652 42.50110084 | 1.875230722 | 0.628920832 -0.296443172 0.33247766
BMEECRE (3) | 5036646 |4. 790965026 170 0.748568912 | 0.156245956 | -1.856506163 0.04159067 -1.814915493
WEEM SRERE (13) 29870650 | 28. 41359894 7000 30.8234258 1.084812447 | 0.081425438 -0.034250118 0. 04717532
BREGERE (1) | 33740090 | 32.09429274 5200 22.89740203 | 0. 713441552 | -0.337716677 0.127046155 -0.210670522
SENLHRL | 12653920 | 12.03667841 688 3.029502422 | 0.251689238 | -1.379721807 0.097508981 -1.282212826
1000-1200 153926800| 56.31026257 6356 27.98767063 | 0. 497026108 | -0.699154513 | 0. 499777976 -0.199376537
M o 1200-1600 81264100 | 29.72843461 14988 65. 99735799 | 2.220007843 | 0.797612099 -0.725971896 0.071640203
>2000 38163890 | 13. 96130282 1366 6. 014971378 | 0. 430831668 | -0. 842085116| 0.088346011 -0.753739105

Figure 5. Secondary factor model calculation results
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Figure 6. Geological disaster-prone area distribution map
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Table 1. Geological disaster-prone partition statistical analysis table
* 1. WRREZR DRGSR
IXER HAXMMES KA A SERRTER(m?) FE AKX I FEEVE SR A
& o KIX 83,023,949 30.38% 2076 IR BUET. KHEE PE . WARED). HUBBEIR
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K& KX 56,310,961 20.6% 1408 FUTE EHTT . BT WA WA PR HIX

DOI: 10.12677/ag.2019.911125 1202 HOBRBL 2RI


https://doi.org/10.12677/ag.2019.911125

CNEAE

i

EIREfERED X E @%ﬂ

HE T HEX

B 4l
fak X
T rrx
[ wfrR
B srex
HHIR
Figure 7. Geological disaster risk map
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Table 2. Geological disaster risk zoning statistical analysis table
2. WRRERKRMES XS SR
XY HKMHEE H X SERRTHA (km?) FEAIX I FEEVE KSR
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FRERIX 120,612,497 44.13% 3015 BITE. P8, JHLASE KHbE s A Akl K g
RAERX 102,957,273 37.67% 2574 AT BB RIS A WA PRI

5. &t
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B A GRS, RSO a R T =& 2 .

3) W HHbJT S E R RO 6 ANR AT BN 0T, EE BRI & T 2 R K m S KX
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4) 155 oy X Hemh b, B g Bk oy 20 , K B0k X 3 2 o o 5 FE I IX L R fE R IX
IKfak X, &agiitatr, SEk XA ml S AR 18.2%. 44.13%. 37.67%.
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