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GIS and AHP based slope erosion analysis for the
oil and gas pipeline across alluvial fan
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Abstract ; Erosion caused by sloping surface is one of the important types in pipeline disasters passing alluvial
fan. Based on the interpretation of remote sensing images and the field investigation , established slope model of
erosion monomer and obtained 40 points along pipeline of alluvial fan which lies in the north of Xili channel in
Wulan county of Qinghai Province. Extracted seven factors such as slope, water yield, anti-scouribility,
permeability , vegetation coverage and so on,using AHP to determine the weight of each factor, find slope has
the highest weight of all ,up to 35. 1% . Establish a database of alluvial fan in order to query attribute by GIS.
The final grid layer is divided into five levels, and the erosion intensity grade map is obtained by weighted
stack. Comparing analysis results and actual pipeline investigation, find which have a good consistency. The
resaults show it is worth popularizing in the study of slope erosion. So as to provide some theoretical support for
the main government area of existing pipeline and line selection of new pipeline.
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Fig.1 Evaluation model of erosion monomer
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Fig.4 Vectorization of research area
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Table 2 Judgement matrix table of rule hierarchy

A B, B, B, B,
B, 1 1/3 2 7
B, 3 1 4 6
By 1/2 1/4 1 4
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Table 5 Parameter of consistency checks

A n Ic RI Re
A 4.174 4 0. 058 0.90 0. 064
B, 3. 004 3 0. 002 0.58 0. 003
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Fig.5 Anti-scouribility of survey points
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Fig.7 Levels of erosion indensity

5 ik

3 1 6 e n B 45 R 5 I 3 JE A 0 AR ph RR B,
3BT 45 B e 1 R A S, BRI K IR T AR e ™ L 6 A
fEE R, ABENEIEFEMRN TH . 4 )
K A A o5, S B T O AR IR A 55 L 6 A T A2 R T R
Ko FEWIRIHIZ W 43 i 2 AU, 5 B GIS I &
JAE 3k 1 4 ph A oY TP EAR )T . AR AR th S ie

(L) Aty i B st 35 1 4R ot ) AF 5 Fp A T LA
AR HIE AR K SCAET AR A
HEDNJZ 7 A5 00 R O LRl 46 A 0912 ok 8 5 o b 4
R, GERFW YT S MACE B, 1k 35. 1% i &
5590 38 e fy L R PO ek MR BT R AR AT, 4 ok
17.5% 17.4% , 3 7K 1K & B 5 ACE W kb 5,
ik 15.3%

(2) 4317 VG 350 98 25 X, 4= ok iR 3 2 ol vy L3
Rz KR K T K R A, 33 5 VA K

i

o =

s



514

] Hb TR E 5 TR R -123-

2.4 m’ P A A ] v AR AR T A
Do 2R A X AR i I i IR BRI, R A kK T

IKEAL,3 5 A AK AL 0.31 m’

(3) ABIEFE (9 15 48 7 AR T, g o BB 4% 52 i) )
TR A — PR B, O B A U s B
B H X R T e i e i B RS SRR RS
SRS 6T L v FR R Bk B B 2% B B B HE T LA

FIIREF AR R
8% 30k
(1] Bigs. S LR N AT e[ T]. Ik

[2]

[4]

ik 1445 ,2008,20( 1) ;12 - 16.

LAI Yika. Research progress on influencing factors of
slope soil erosion [ J]. Subtropical Soil and Water
Conservation ,2008 ,20(1) ;12 - 16.

KA F, w2 HL B R R R T ]
Hi B R 22,2003 ,23(2) 1230 - 235.

ZHENG Fenli, GAO Xuetian. Research progress in
hillslope soil erosion progresses [ J ]. Scientia
Geographica Sinica, 2003,23(2) :230 - 235.

MRS PRI BE X A, 45 AN [R) 3 I 5 WY o 4 1
TR XA AR M R [T, K AR R R,
2013,33(2) :1 - 5.

CHEN Junjie, SUN Liying, LIU Junti,et al. Effect of
slope gradient on rill erosion under different rainfall
intensities and slope lengths[ J]. Bulletin of Soil and
Water Conservation,2013,33(2) .1 -5.

E YL R - I A B S L e AT R
e B J i A EE ST [J]. 95K 4% ,2016, 31
(1):207 -212.

LI Junpeng, DONG Weiguo, MENG Huifang, et al.
Research of rill erosion model and critical slope
gradient rainfall [ J J.
Catastrophology,2016,31 (1) :207 - 212.
PEA 4 XRG4k #b BT 9 T X i AU T8 1 fE 5F Sk
PR [T ], R BT 0CE S B A o ik, 2014, 25
(3):114 - 120.

PANG Weijun,DENG Qinglu. Harm of geohazards to

during Journal  of

gas pipeline and protective measures[ J]. The Chinese
Journal of Geological Hazard and Contral, 2014, 25
(3):114 - 120.

AN ZE . PYRUAR = A U T TR O X
R BT S BT F [T]. AR b B4, 2015,
23(8S):516 - 523.

ZHAO Yingkui. The regional seismic geological

[7]

[9]

[10]

[11]

[12]

environment and geological hazards along the route of
west-east gas pipeline M [J]. Journal of Engineering
Geology,2015,23(S) :516 - 523.

WAL A, WA 2. ArcGIS 1567 111 Hb TR BR 45 {3
PERERE R T]. i E BT S B A
%% ,2014,25(1) . 131 - 134.

CHANG Qing, YANG Xi, CONG Changkui, et al.
Application  of ArcGIS in mining  geological
environment protection and recovery[ J]. The Chinese
Journal of Geological Hazard and Contral, 2014, 25
(1):131 - 134.

WoOF EIEAK, WA IRE B ARG S MR 5
P (T]. M BRE SRR A ,2000, 11(1):6 -
10.

SHEN Fang, HUANG Runqiu, MIAO Fang, et al.
Geographic information system and geoenvironmental
evaluation [ J ]. Journal of Geological Hazards and
Environment Preservation,2000,11(1) :6 - 10.

B HET GIS (1 3 5T 9 T MR I A fF B R 4
—LLE R AF [J]. K F % ,2005,20(4) ;57 -
61.

LUO Pei. Discussion on GIS-based geological
evaluation system of Chongging [ J]. Journal of
Catastrophology ,2005,20(4) :57 - 61.

WA R, BRI, % BT U2 Rk
(1T 45 K XK - BB AT R PPAN [T]. T8
X M B ,2015,38(5) :880 - 886.

XU Cundong, LIAN Haidong, NIE Junkun, et al.
Response evalution for changes of water and soil
environment in arid pumping-irrigation areas based on
improved analytic hierarchy process [ J]. Arid Land
Geography,2015,38(5) :880 — 886.
ZoWBE R RF R, AF . BT GIS 1Y 5% BH i 4t BT
KEFREIEMH [T]. HiERk 5 88, 2005,33(4)
83 - 88.

ZUO Shuangying, CHENG Xinyu, LIANG Feng, et al.
MapGIS geological hazards risk evaluation in Guiyang
City on GIS[J]. Earth and Environment, 2005, 33
(4) .83 -88.

FMR BRI , AR, L R T AR B 2 e a3 A
{14 - 3t AR ST — LAV VE 48 e B T RO A
BITI]. v 4 HiR2#,2005,19(3) 124 -28.

WU Lin, ZHANG Honghui, WANG Shenmin, et al.
Ecological assessment in land consolidation project
based on spatial analyst of grid data:a case study of

Fenggang Nankang City in Jiangxi Province []].



R DX R B [T ]
203.
LIU Hang, JIANG Shangming, JIN Juliang, et al. A

WE 2013, 28(3) 1198 -

- 124- B A5 BT GIS RZ KA BTk 1 o B s il A0 T B 0 v 4 ol AR 2018 4
China Land Science,2005,19(3) .24 -28. GIS-based approach toregional drought risk zoning

[13] #piZE  BR4 3. GIS 25 A 43 M 80 AR 5 Hb 38 54 4k [J]. Journal of Catastrophology,2013,28 (3):98 —
B R P LT ], ek {E B R4 ,2007,9(5) 203.

70 -75. [18] sRAH, s, iR, 5F. B F GIS 1y 1 e VLI 3
YANG Haijun, SHAO Quanqin. Cosideration on GIS HB W e A BFoe (0], TR b i 24 4,
spatial analysis in geospatial data processing[ J]. Geo- 2016,24(S) ;1118 - 1126.

Information Science,2007,9(5) :70 - 75. ZHANG Weipeng, CHEN Wenwu, YE Fei, et al.

(147 Jiti e, REWREE, ¥ PRI 36T GIS Y22 L7 Study on the distribution rules of landslides of Bailong
WO DX b T 9¢ 5 e M X RN T] . o [ I o 3 river basin in Gansu Province [ J]. Journal of
B 362247 ,2016 ,27 (1) 1136 — 140. Engineering Geology,2016,24(S) :1118 — 1126.

SHI Chengyan, LU Xianzhang, LIU Zhonggang. GIS- [19] ‘REUE, B, ik, 45 HTF CIS i R Ay Hh R
based zoning of geological hazard’ s susceptibility in ER RG], T Bi;a}&,2002,10
Huizhou district of Huangshan City of Anhui Province (4):428 - 433.

[J]. The Chinese Journal of Geological Hazard and ZHU Liangfeng, YIN Kunlong, ZHANG Liang, et al.
Contral 2016 ,27 (1) ;136 — 140. Risk analysis system of geo-hazards by using GIS

[15] WF3E%, S Er, R, % BT GIS fifF B i technique[ J]. Journal of Engineering Geology, 2002,
U T U AE & A0 A X B 5 R v ()] TR 10(4) :428 -433.

H BT 41k ,2016,24 (4) 1693 —703. [20] e, wad b BuR et MR O E KR TEAR (M)
XU Yingzi, LU Yunan, LI Dongyang, et al. GIS and FFRLRAR[J]. K FES,2003,18(4) :59 - 63.
information model based landslide susceptibility LU Quanzhong, PENG Jianbing, ZHAO Fasuo. An
assessment in granite area of Guangxi Province[]J]. overview on the study of risk assessment of geological
Journal of Engineering Geology,2016,24 (4) :693 — hazards[ J]. Journal of Catastrophology,2003,18(4)
703. 59 - 63.

[16] ki, dkaZE. s 9 XU X R Bie 5 ek ()], [21] @tEs, 2 m %, X4, %, GIS 3{%1‘%?&1%
Hb T 9 5 IR AL ,2000,11(4) 1323 - 328. 3 BT % B A8 0 B 2t I R B R TN (]
ZHANG Liang, ZHANG Jianjun. The theory and [ 3 4 5 5 B if 24 417 ,2016,27(3) 1106 - 115.
method of risk zonation of geo-hazard[J]. Journal of MENG Xiangrui, PEI Xiangjun, LIU Qinghua, et al.
Geological Hazardsand Environment Preservation, GIS-Based susceptibility assessment of geological
2000,11(4) :323 —328. hazards along the road from Dujiangyan to Wenchuan

[17] XU 3MWE, 2450 ,%. BT CIS KT 5K by factor analysis [ J]. The Chinese Journal of

Geological Hazard and Contral,2016,27 (3):106 —
115.





