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Abstract

With the continuous construction of long-distance oil and gas pipelines, the pipelines inevitably
need to pass through mountainous areas, and the mountains along the pipelines are prone to
landslides, especially under rainfall conditions. When a landslide occurs, the pipeline is deformed
under the action of stretching and extrusion of the landslide body, which may cause deformation
of the pipeline and affect normal operation, or directly lead to pipeline fracture and leakage of the
conveying medium. The high-risk areas of landslides, but the evaluation unit needs to be made
before the prediction. The slope unit is the commonly used evaluation unit in landslide prediction.
All the divided slope units do not match the actual terrain, and the division method of the slope
unit directly affects the prediction accuracy. Therefore, this paper combines the advantages of the
hydrological method and the curvature method to divide the slope units to maximize the matching
of the slope units with the terrain.

Keywords

DEM, Slope Unit, Curvature Method, Hydrological Method, Comprehensive Method

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1 Hl

XTI AT SO oo E TR MM ST, B RIT. kAR T, R IT DU e, B
AR TR L AT SO B Th BON AR, R SEBRHIELL] [2]. IR RO FEN Sk TR o7 L X
RS PF A B S 25 R FRRAAN G5 R S AT DU B TR b, PP RS I [3], Herh i [4] 4
NI K SCFAR B (LA & IR IR TR T, AET I3RS DA AAR BT M S e T i i 1 5
SRR SR ) & FEBAT B B TS L, 2R B [5] 55 N\ AE 5 I AW 70 P AR AT B ) 0 R, IR 57K
TRECEL, AR T /KSR 390 o R R T A S OB A FESE A, O AT IR RN R TR A K
PR R PR T 3, R IR IR, Ao SCRI R TR, BE D, AR
BRI iR R T T R S SR R e, B, HUL BRI A GRS
HTEULRE, ASCHUES G /K SCEM M AERI 0 R IC, XRS5 P & L LR .

2. RiRBTTRI S RIE

ARHIBCEA T AR AR L PR L A 2T LA 2 70 3 AL FEIX . A TR A AR TR T S X B
WA EEA AT, RIKSGEMETZRE . KOOERE LB 7y, 20738070 R o <
oD PRAAEIE S DEM SHEE . SRELMA . EANIK A AR R I SRR il A Bk G55 6] [7], &
SPURE I Lo i AR LA i 2R AR 73 R R TT, I ARVE R 7 R T OB TR LA AR i R 2
H ISR FEH SR (LA AR I R (AN A R4, R AFE WIS 2 Fis(8] [9]
LREKIC HERRIR TR T7 30, G AR SCEAN il AE R R R TT RS, R AKCGE R IR £
T SRR L A 2 R LD LD AR R 5 TR ORI T, 38 S R R KSR S I R ) 3 BURH
el TEE, HRDER MO SOE S I FRER S LB LS DGRV IR, IR LA 3.

ik

DOI: 10.12677/me.2023.113042 345 i AR


https://doi.org/10.12677/me.2023.113042
http://creativecommons.org/licenses/by/4.0/

aig
ot
Sl
Bl

DEM

KT
DEM

] — |
EXRHE L HE iR, RE

Y
A Y
!

Bkt 45

A
A R T

}

R[5 AR P

RERTT

Figure 1. The hydrological division process
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Figure 2. The curvature method division process
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Figure 3. The division process of the comprehensive method
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11.62%. 38 1k 73 A1 LK SR 73 Rk 50 FUELAE 24 DL B2 300% 7] LI =4y 2 — IR T S 3Bk A
KAR, HR AL SRR IR B0 EUAE & BRI AL LA 7E 12~28 4373 /5 89.12%. 88.39, 4tk
KT 28 Hi KAHZE 1.34%. HOH TR OOES, KOGERIKERKZR, MRIEMEEA LR TEE
o EERER AR, R 2SR TTR 2N T RTEAK T T 2 6], R 2 KK .

90
80
70
60 w— K S
) Lk 2
z 40 LA
T o3 KA
20 e ({1 227 AFA,
10 i e LEEVERAL
0 ;o

0~0.1  0.1~04 04~08 08~12 12~1.6 1.6~2.0
[ (10* m?)

Figure 4. Area statistics of slope units
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Figure 5. Perimeter square method and area ratio statistics of slope units
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Figure 6. Calculation results of hydrological method
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Figure 7. Calculation results of the curvature method

7. MIFREHELER

Figure 8. The calculation results of the comprehensive method
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