2023 & 11 A R IE A F FWCE AR FHO Nov. 2023

# 40 % % 6 H Journal of Chongqing Normal University (Natural Science) Vol. 40 No. 6
bt 2 3 = DOI:10.11721/c¢ 12023060
Sl X FFERREESHR 0 /eanuj20230606

ETREENMBEEBSNABREERETN
— DA AR B 4 A oL K E e XA

Ay, A HE, RARN
(HEPIM AR A+ TR, EIK 400074)

WE: ) AEEAR LB RELE A HEARE SR A AREH#TARKELARELRIN o0 E, BTN AFTALH
W R EH X N TR ENRAEMN AR —AHMEFERTRABE FNEAMATEENS LWL EHREHE N
MRR.#HHHEEFR HEANBGZ R . STHRTE RV E EUES BEAREY EWAHEEE . BHK
EHEEINAREINEGETAZCARERENAATREZTEZEZEHELE TN ARE ET LR ETNHFD
FMEER A AMEE T AL ETFORERABR MET ARE LS HEL BN BRELCEIFNEA LT
ArcGISZZ A A EBREZASE T EZAEMEARELSRE S TN, FRET-HEERFARR . GARRE.F AR
RAffE e REmR a3 A 11%.30%.33.3%f 25. 7%, AXRRACLTRELBER GARK . F KB K MELHR K
WL ERHF12.6.2F 24, ARERN N AEG&A LA AKX ENTETRI G EIERBET EESH A,
KRR LM BIE; THREHE S LREITN

hE 4 %S . P642. 21 XEARER A XEHS:1672-6693(2023)06-0038-14

Hh I Y DX A v 2 R DO T — v A AR AR R B 38 e BE L R AR RO V) g R
AT IR S TE B B T 50 o VA T A 3t DXy 2 58 i SR DO 1 3 1 o S st LA Ly L S D
WK N T ey gl A 5O A A R R R M S AR P X — s KIS R A i 2 AN E

S A B 2 L DX S O ST BT RN S 22 T e BE RSB AL Qe A BE B | v 3 R B TR D) AR A 1 M
i M A5 s B G R S R T B AR R PR AR B R B o B R T Al A% 0 R 5K 9 S R 5 A
SE AL 9 SR L O A S B M A R AR T AR B A B R M R R AT
T R0 A R VA o DU AN R LA AR R 8 B R B 2 IR O T 0 S R
7 I FH T 45 9 S W MDA A T 2 BT AR 5 SRR TR GIS H AR 43 B 5 A5 L AR R R BT kA
IS {5 F OB T 2 Bl AR (1 ol 1 5 T S A R S B [ A RS IR R T S T R T A R BT
s IR ROC [y £k 365 500 UI0RS BESEAT T30 5 5009 7 45 N A AL O 7 0 S5 X 43 36 i TCP S0k 3
THRBHOCHEA K R IRPEH 5 B RPN I ZS A 5L 7 R 4 18 L N 2 B B S B P PPN A A

T i 558 G B PP i 4553 ) BRL 1 1) A 6 4 0 B RRSCRRE B30 00 A &85 2R 15 2 B 7 00 19 32 5 IR D0 A 6 R
FLRE N A VF 2 5 H A C TR N AU T3 05 D 7. 7 2 PR BB OGS TR E i Ik
WG A . A AT AR T SRR SR P O AR L O S ek X DX TR T AR B GE T A BT AR BB R AE A
(LR 285 s 6 2 7 ST MR T B DR/ 0 o DT il 23 HE ARG L v g AR e 1 i R B8 Y [ . i R AR 0 R R T St B B
P A AT BT B DR TR 0 R 1 Gk B TR T S s W R T T R o A R T AL
PITEAERCE T WA Kk BEAE L AR5 O — R N8 R T 4 0 % U7 i » ' e % WL e
WA FRAELE S IP N AR U R i B2 L AR PRI (P05 45 5 s B I AR O A0 DX A B 5 22 K R i
SCHE S HoA o P Rl e LR AL

25 AT BUAT B SE R PE AN BR T AR — T IR WE ST . EL SR E PR A i 2 5 B S Sk L JC AR 58 R T

»  WFSHEA:2022-08-13 &8 H 85 :2023-06-20 ™ £& H hR B 18] : 2023-06-25T17:05
BETE  EE AR EH (No. 516780973 No. 51378521)
F—IEEE N HLAM L WP O W 8 A I B 5 ) D b BT 9 U U 3 18 5 B iR $ R . E-mail : hmtang6778 @sina. com
[ 4& B AR b 3k https://link. enki. net/urlid/50. 1165. N. 20230625. 1215. 010
AXAZERFEAFER TV FERFTREEAT 4,



% 6 Falk, F AT AMEMEEER AR ELRETFN — LN ABEEA L KEHK A 39

I I 75 B IR B — B AR KCH I K A B BEHLPE A S 8 1k o R 5B A0k AR (ELTA A 15 o BT 5 1 3t LA K
3 A0 ot e T T AR 3 S % R TR T R AT S e o G AR T AR EL P O SR By AR B 38R 05 vk AR
o o DRI B0 45 SR 0 S O B U . AN R 5 RO AT 52 4% b BB 35 1A A 280 2 XL 44 P DX 1R g 38 3 Lt
A XA FE DX R 2 38 9 1 T KR IS MU (A AR S A TR IR ICE PR B R GIS RSB T
22 R 1) e I A AG B 1 20 DXV » DTN F 58 IX B AT 17 i 33 O 3 FE B PEIE A OF ik — 2P il i R 2 5 R
RSB BAE T PR R A B . AR B SR S G B0 A L AT D F 5 X 2 g XL XS i 9 R Bl
LR MfS% .

1 ENiEREREE

PEAT A 35 M0 o T SRR PR VA o B R 5 3 A BOU G B PR T O I TR 23 AT B 9 X M o s B
PR 5 NS TR T S0 A R 0+ DT 50K 5 34 75 10 £ W DA AL B S B PN R A IR R . AN WIS B IR BF 5 IX
JIAE 9 1 A R 3 L AR i B A K e H B O T 0 XSS, T DU T 2 15 25 5 i DA o O s b oA i A2
2% NGB GE, 5y S e i O o WIS X O — 4% 1) D AU fi AR 407 HL i 34 58 v 1) 1 i DX 3 b 5 5 Rl i P
DX LRI DX FIEE VLK, ST AR ZY S 3 010 k' FHEA I ARy HE 24 80 06 1) X IR ¥ 4R K T 800 mu 1T B FL 2 60 6 Y X
BT 1000 m BF5E XA LA 1l 2 32 X AR 0 95 O E s (B D)

RZ106.67THE  HLZ107.00F  HZ10733E KZ107.67)F  ZREA108.005
1 1 1 1 1

t4629.67)% - 6£629.67)%
N P
i g R 7
NIl E AT J
3L£i29.33 1 ~ i 4 ® ; g
BRI R (C ) e T } | 2033
] " |
'\ &
1252900 < P e G ()
5 - 1L£629.00%
BN
" P e
mfzﬁiivk%%%iﬂijz{(g) ® KX
=Y N
1t 4:28.67/% 4 a7 2200 m
B g, 99m [ AEA28.67)%
] mreixs
[ == e
0510 20 30 40km

%ﬁﬁélo'e.mr;f fﬁzﬁdmo@f ?Eéélol7.33r§ }'Eé’élol7.67§ %ﬁ?élols.oofﬁ
T« R I SF Y R 7T MR A B AR R R I 3k Chttp s // ghzrzy. cq. gov. en/) B P bR i b P B 45 Y R I IX
TR A GBS 3 S(2020)070 5) BT IXATELIX K™ CF 52 3 S(2022) 013 5 e i e X A7 B X &) 7 C &
B S(20200065 2, T,
B1 HEXER

Fig.1 The overview of the study area
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Fig.2 Tectonic compendium of the study area
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Tab.1 Information on dangerous rocks of points of collapse
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Fig. 3 Contributing rate of subclasses of influencing factors
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Tab. 2 Classification of collapse risk evaluation index system
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Tab.4 Evaluation of risk levels of each influencing factor at 60 collapse points
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Tab.5 Weight coefficients for each impact factor
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Fig.5 Zoning evaluation of collapse hazard hazard
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Fig. 6 Township collapse disaster risk zoning evaluation
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Coupling Contribution Rate and Entropy Method for Landslide Hazard Assessment:
A Case Study of the Limestone Mountain Areas around the Southeast Sichuan Basin

TANG Hongmei, MIAO Mengqgi, ZHOU Fuchuan
(Institute of Geotechnical Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: The limestone outcrops are widespread and landslides are frequent in the southeastern Sichuan Basin. so it is necessary to
evaluate the risk zoning of landslides in this area. Based on the investigation and analysis of the geological environment in the
limestone area of the southeastern Sichuan Basin, a limestone area covering Wulong District, Nanchuan District and Qijiang District
of Chonggqing City and mainly composed of mountainous areas was selected as the research area. Nine risk evaluation indexes were
selected, including stratum lithology, relative height difference of steep cliffs, elevation, annual mean rainfall, topographic slope,
vegetation coverage, distance from river system, distance from fault structure and distance from road. Then the contribution rate of
single factor was calculated by using the contribution rate method of a large number of landslides, and the hierarchical assignment
system of risk evaluation indexes was established. The weight coefficient of each influencing factor was calculated by using the
entropy method, and the contribution weight model and entropy method were coupled to construct the landslide risk evaluation
model. Finally, the multi-factor spatial superposition was realized by using the equal area method based on ArcGIS system. The
results showed that the area proportions of extremely high risk area, high risk area, medium risk area and low risk area in the
research area were 11%, 30%, 33.3% and 25. 7%, respectively. There were 12, 6, 2 and 2 towns in the extremely high risk area,
high risk area, medium risk area and low risk area in the research arca, respectively. The research results provide important
reference for the early warning and forecast of landslide disasters and the prevention and control of landslides in the southeastern
Sichuan Basin.

Keywords: mountains areas around the basin; collapse; contribution rate; entropy method; hazard assessment
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