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Abstract: This paper carried out the studies in Bailong river basin, where landslide incidences
frequently occurred, to explore the applicability and the rationality of the landslide susceptibility
evaluation model. Six indicators of slope, top ographic relief, distance from fault, stratum litholo-

gy, watershed gully density and vegetation normalization index were selected assusceptibility e-
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valuation indication. The authors took 2 093 landslide disaster points in the study area as sample
data and determined the factor classification status by using the information value, deterministic
coefficient value and the mutation law of evidence weight value curve, combined with the frequen-
cy ratio curve of the landslide area and the graded area as the criticality of the grading division
value. Based on the state grade of each index and correlation analysis, three combination models
with logistic regression, of information value method, deterministic coefficient method and evi-
dence weight method were used to evaluate the susceptibility of regional landslide hazard. The
three combination models were compared and discussed from the aspects of the results, the appli-
cability and the accuracy. Results show that in the evaluation of regional landslide susceptibility,
all the three models are ideal. The prediction accuracy of the combination model of information
value method with logistic regressionis better than the other two combination models, with a pre-
diction accuracy of94. 6% . The results provide reference for geological disaster prevention and
land use in this area.
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Fig. 1 Geographical location of the study area
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Fig. 2 Distribution curve of landslide development area
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Tab. 3 Classification of stratum lithology

HES HER
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Fig. 4 The relation map of landslides amount and

fault distance

[ s Sk 1 8 O 45 5 0F IR 1 AN 5% ) ALk 3 PE A
BRI A S B0 M 1R 75 0 i 14 4546 b ] 7 3F
Tr0mik . 2 & 1 2o ok BOWT Bk 0 S M REAR K 80%
CHP 1 680 A& AE W SO FI 1 680 oK & A W ke
A SAVERGRREAR . SRS BN REAR 19 4 2 B
S5 A R 1 SPSS #10 h itk 47 2 LR ML T
T 22K 28 VIE FIM AP 28 R . 45
R WR IR HE R 6 N HEIRE T VIF (H AR
HorffE BRI VIF {96 B (1. 033, 1. 1887, i &
PERBOE AR VIF [ E R[1.067,1. 139, iF 4L
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Tab. 4 The distances of geologic structure and landslide in the study area
2% o X 5% 1R B (km)
14 3 25
& TR =g Y ey R
1 0.5 1.0 1.5 2.0 >2.0
2 0.7 1.5 2.2 2.7 >2.7
3 1.0 2.2 2.7 4.0 >4.0
4 1.5 2.7 3.0 4.5 >4.5
K5 BIEMBEFHEESN IEC, BEMWS BEITELERR
Tab. 5 Calculation Results of I Value,Cr Value and W f Value for Classification Level of each evaluation factor
PP KA 3% SR (km®) 1Y (km?) I Cr wf
<10 351. 26 8.37 —0.428 0 —0.356 7 —0.449 0
10~30 2 324.43 113. 88 0.292 2 0.263 0 0.524 8
) 30~40 1922.07 65. 33 —0.073 4 —0.073 3 —0.105 3
40~50 1148.75 29. 37 —0.358 1 —0.3089 —0.425 3
>50 380. 72 7.17 —0.664 2 —0.494 6 —0.695 8
<75 394. 19 7.21 —0.692 8 —0.509 2 —0.726 7
75~175 2 732. 64 136. 61 0.312 4 0.278 4 0.662 0
175~275 2 459. 26 71.77 —0.2259 —0.208 3 —0.353 1
HE AR AR EE (m)
275~325 360. 30 5.78 —0.824 4 —0.570 7 —0.859 0
325~375 118. 06 1.78 —0.8852 —0.596 4 —0.896 7
>375 62.78 1. 00 —0.8359 —0.5757 —0.8418
— % wh 2 665. 37 114. 66 0.162 2 0. 155 4 0.307 7
TG h 2 051. 22 73.22 —0.024 5 —0.025 1 —0.036 7
15 W7 2% B B (km) = 9% 2% e 1093.93 33. 24 —0.1854 —0.174 5 —0.2216
VY 2% 2% vty 185. 87 2.55 —0.981 1 —0.633 8 —1.000 5
T 4% 5% whily 130. 83 0.47 —2.315 4 —0.904 5 —2.3349
o Hh 2 419.17 8.13 —0.634 4 —0.479 5 —0.669 3
1H 1 1 2 997. 00 21. 82 —0.513 4 —0.411 1 —0.589 6
M2 A 52 779. 39 29.73 0.042 2 0.042 0 0.047 5
5y 1 b )2 1 988. 37 57. 84 —0.229 1 —0.2117 —0.324 3
1 5 e b 2 1943.29 106. 63 0.407 8 0.347 0 0.671 8
<0.8 846. 09 14.72 —0.742 9 —0.5335 —0.823 6
0.8~1.2 2 556. 66 98. 83 0. 055 2 0. 055 8 0.096 6
Vi B B
e/l 1.2~2.4 2 659. 14 106. 57 0.091 4 0.090 6 0.167 4
2.4~3.2 64. 54 4.01 0.530 8 0.427 5 0.538 2
3.2~3.489 0.79 0. 00 —3.425 1 —0.968 6 —3.425 3
<0.1 69. 54 2. 36 —0.076 2 —0.076 0 —0.077 2
0.1~0.3 1 833.87 112. 67 0.519 4 0.420 5 0.862 9
Bk 48 B 0.3~0. 45 2 861. 94 92. 65 —0.1218 —0.118 5 —0.217 9
0.45~0.5 640. 82 10. 49 —0.801 1 —0.560 4 —0.863 4
>0.5 721. 05 5. 80 —1.513 0 —0.786 1 —1.612 0
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B VIF fEg Bl [1. 035, 1. 168 ], KRB P 1 Z 1]
FEAESL L PER AT e YRR /N . IR B 2% DX 22 [R] A OC
i BE R<C0. 3, Al LATA R B 6 4% IR - 22 B AH OGP 3k 55
BORNAEOC . BRI 3X 6 A48 br R i 2 A B ST Y
TR BT 2 HERTEAN
2.4 FMBEFNEEITE

Wt GIS 23 A oF 5 T 5 o (0 A A% 1 58 2 8 B
BTN IN T TE. Co EM Wi EHIRT % K2,
AT 18 5K IF O I T AR AU(E 5] SR 5 $R I3 360
DN WAE 5 N F S R EAE A A 5, 2
KA R EAE N A i (0 AR R AR LA W R E
1AM K F 5D 0l A SPSS ¥k rh itk 41 £
T3 B 1015 3 A . 5 BT A SR AT 3 09 4 R [l
A B AN IZH FIRE #5428 5 AE 5 R R
PR sig (3 wals {H) RAKI, sig H/NHE
(5% wals (R 28 5 1Y 2 Ve sy, 78 5 # vh ot
HRAL R, Y sig (/T 0. 05 B A B A SRITE X,

(A1 25 5 5 7, 3 20 & B A T Y A% R
sig fE¥/INF 0.05, Ui B BE LAY 6 4> PR # J& A aK
(4 o ) Bsf 25 PR 22 ) 8 4 OG22 B8R /N T 0. 3 R B il
W FRGHA . HE 1B 0 R G K
AR S HE A A KR b 2 A MR R AR BE I
B FE YR RE BT Z IR S R Y BHH R % B R
(1.021,0.989.,0.878.,0.864,0.808.,0.891), #H4&
2 MR TH AR A R ACEE R /NI IR Sy A 4 4 B b
2 Ve HOE R AR BE 3R T B AR B R 2 R
B AR R A T &%k B R (1.088.1.001,0. 961,
0.715.0.744.1.312), A 3 BEALTFE H A 4L
R/ YR Ry B 4 B b2 o P L B R A AR B LU
IR B Y B TR L AR Y A 1S R 8 B
3(0. 85.0. 871.,0. 768.0. 666.,0. 683.0.924), 7] I 3
Fofr 28 555 A0 v 4 PR X A58 AL BT RO/ VIS AR AR /N

3 PR EE R M BORT L VAN

3.1 SGEEFEMSTREIFNER

A PR 1 [ U9 2R 8505 R [ 24 B R A5 31 1) 5
YR TAE . Cr (HM W HRFIATLIE H .45
R R IZAE LT RO SR B HUA S 3 1R AR A
X BB W2 1.5 km P, IS AR B AE 2. 4~3. 2
km/km” X B, 3§ B 10° ~ 30°F1 iy JE & AK B o 75~
175 m 35 [l N, B 4R 88 X B NDVI 2 0.1~0. 3

O3 KR IR Ty R A R E T .

1E ArcGIS Bk, MR8 3 F 4l 4715 5 i 4%
TR AR 2 AR O BT X B
TE R WA R P AR S 5T XM W & A AR R A
Bl 76 UL Al R FHBLAR L ASS R0 X 1 3% 5 e 1 Al %
SRR PAHR/INT R A4 2K K5 & IX (0~0. 25)
&5 % X (0. 25~0. 45) . H1 5 & X (0. 45~0. 65) Fil
5 5 R IX(0. 65~1) . Fe 245 BB 5 X3 3 5 & PR 3T
Mo XKL 5) . 456 1 WU 2R A 508 G i 4%
Ty TV A G DX 3 B R AR 6) R
A 1 BRI 76,07 o (R K VR A B K IXORT R
VN A YN (- S S N R W s 6]
93.69% ; Mi2H A& 2 BERUFILH & 3 4 %0 ¥ ik e 3 o Rl
Ay 5y & DA b DX W B H 9 4 0 Ry 73,33 % .
T4.76% ., KEMEE K FESEDTLEEES KER
R R DX T A A AT ) X B 3 i AR X 3
A RWIR A 3 Fh2H & J7 1k BT A5 B A PEAN 45 2R 5 5
(7818 3 &=F NS TR RIVE N /RS

M5 AN [A] 21 A #8558 gy R 45 9 1 43 A7 AR 5 R
B WG XM I 5 & X R A A RV R G
SYARFEP I A5 M & BE A R T A R XK. B Rk
1R ) DX I B o0 A AT DA RRAE OV I Bl P e R 2
LR AL A 1 AL B D b 4 R B T
X ¥ A A R T AR O Y DX R A g 4R
SR TE R BT AN R BB R X, @3 5 W )2
i BH S By R B M o 1 DX 2 O p RS T A
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HIZMBIE R 6.7 B iy M2 X, R EHZ N
S E 75 W SR B0 A T AT U S S0RT A 3E s B E BR
DXl I8 1R A S R ELJEE SN T 5 m
J2 5 SRR HERR Y R TR BE K VE R 5 kAR v/ A
W, OB EEX ERHERER M. @
Hb 3% Ry B R S AR T M LB T £ el R R 1Y) X
B BRI IR E .
3.2 BEEM

AR TRURG B VEA 2 A0 56 DT 0 45 S5 o v 0 3
MHEET B, BH R 4 oy g AR 44 188
TG EE VP« — SR AR R SC PR & A 1 T 3 e
Gy A5 G DX 0] ARG 3 A I 10 R A g S L s R
i 3 Sridevi Jadi(1997) £ 5 #f % 1 . Cohen’s Kappa
(1968) R E1: . ROC B ME 28 1% B R VEA (148G B2
HEAT R 55



T e U A A () 201 R DX B B R RO E 43 A 269

W PE S KX
65 R IX

5 RIX

Wl 5K

W PSR
fiE55 RIK

W S5 R
EHRIX
fHRK

Wl 5Kk

5 RX

5
B 5 i Wi

0 40 km {é‘ : 0 20 40km 0 20 40km ¢ ;
a. A 1B b 4G 2 BT e 414 3 B
Bs5 AEEENSEEENERE
Fig. 5 Susceptibility assessment results of different models
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Tab .6 The number of landslide in the prone zones of different models
A1 R HE 2 B A4 3 A
59 BRI A2
S X SR W) RIS R W0 4 X P 3 AU (A Y L5 (0D
"o RIX 930 55. 36 834 49. 64 858 51.07
5K IX 348 20. 71 398 23. 69 398 23. 69
iK% & IX 296 17. 62 365 21.73 330 19. 64
A% 5 % IX 106 6.31 83 4.94 94 5. 60

(1)K 7 3k H 32 0 D5 38 52 i) A 454 2 ) A ) 240
AR B BAF R FROE M IR IOR 2 5 R AI ZR Y
A15 AR A (A S REAR SR 20 200 AR S T
FEAS HEAT TN A6 A 50 . ¥ 3K Ty R VEVEAN 25 R 1)
B FAPE T 2 A ) — R AR AR R A
15 2 R DX 3 LU I e KIS 5 e IXC oy B A BF 5 IXC
AR A o R R /N s R AR SRR S
R AFE G X 43 bR S G DX TR A A X
) ST AR B A 43 e B LA BRI LE N 3 Bl 5 & X
SR RIS K. R 7T AT LUE M, 3 M A AR
RIS A5 AR 58 A 0 2 L3R 2 A ), U B 3 )
KRR BRI S S5 R R 5 A

(2)Sridevi Jadi & HE Rk 2 1997 4F B Sride-
vi Jadi & i) DL 22 50 W 5608 2Ok 2 30005 BE VRl 1 Jr
0 B T 32 i A 2 o0 R e it Oy ik LI e

AME— Rk WF .
p— % [1—(K—K9/(N—ST" (6

L NI BT B8 S A7 A6 T By B

TR KRR S & Ve Sy v S5 R 1Y R T BB
Ks N AETE W B0 REE S R Ve S v L e 1 R OT EER .

(3)Cohen’s Kappa # #i J& T M A1 32 1l 7
1B 29 0 R P G 1 7 vk B B S Il R
B 19 22 LA 258 K 1) Bl 2 R O o K
K=+m—E/(T—E
E=[p+ fmap+ fp)+ G+ fdn+ fp)]/T

7

Kfr: TR B0 B8 Hofh & 2 800 3% 8.,
Hr, 2 K > 0.61 8BB4 B9 A BLARL; 0. 41
< K <00.60 P EFMBIA; K <0, 41 NHE AL
22 B PEMN B (iR %644 45, 2019)

(4) ROC BTk 28 i e ok 2 DX Sl b Jit o 35 &) &
PEPE UK B2 A 55 HLAS 32 Wi B 20 30 DB A6 7 3k
A R 5 2 W 5 R DAY 38 15 9 AR AN TR) 5 K Pk
DX ] P ) 3 3 0 i o 3 T B A 28 Ak 0 L G il
T HHA AUC 8K, 22 WA R 2y 28 8 05 L 191 00 2%
JERHEN B A ARG 0 % WM R R

3 MR S5 R 5 R (R 8) AL 1 IR T
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SRR RE R Ak B 22 DR 2 5l Ok 1 A2 2R ME
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AR B B B ] A T 2 R AU DT A 4
RGP G B .

FTREHEZEZERBERI LR

Tab .7 Comparison of susceptibility test results of different models

A 1R

24 2 B A 3 A

GRGON  ERE A K S T A TR ET A b K T A b A AR T 2 b K 7 40 L A
B L R L B2
73] % %) %) % %

=5 R IX 18. 22 60. 00 3.29 14.09 53.49 3. 80 14. 64 55. 18 3.77

5 kX 23.59 15. 90 0.67 25.39 18.55 0.73 24.75 18. 80 0.76

K5 %k X 33. 86 17.59 0.52 40. 08 22. 89 0.57 38. 31 20. 72 0. 54

W% 5 K X 24. 33 6.51 0.27 20. 45 5.06 0.25 22. 30 5. 30 0.24

8 ARBREFEMREERIILE

Tab .8 Comparison of susceptibility test results of different models

2 AR Sridevi Jadi %55 HE 2 5= Kappa 0% ROC Ji Dy Al =% fly 28 75
A1 R 0.431 57.39% 0. 946
204y 2 B 0. 416 54.07 % 0. 826
A 3 R 0.424 56.11% 0. 897
AHIE DX (R4 T 206 o B 38 43 % 18 A% DR R A0t i 31
4 g 925 SRR I L SRS T OREIR S 40 4% A S LA 1 4

(1) LA IRV i K HLR T 37 3 BE M BFFE 0 42
i oL X 48 B PR T 2 M 12 WA 56 1 43 A R BT A R
THEL 0 O 2 L b R R AR BE L R KT 2 R BT L 2 A
M SR VA AR A W R LSS 6 TdE A R, EE T
oy RYEVEM 8 An IR & s R MG B LA T + 245 ]
AR LR (A D B M R BB Cr + 38 %5 ]
JTRETE LR (414 2) FF4EAKI R W+ 32 4 [l 19
AL LR (414 3) %% 3 Fhdl A AR JF J X 3 3 3 ¢
T T RAEVEA 5 3 R R T 5 A X LA L T AR
P A X T RUE A3 b S Dk 41, 8206.39. 47 %0 .
39. 39 % 4> AE R B EEAE 10°~ 307 b )2 A
PR E R — B (S,ubl) MR %R AN LB
( Diss « Dise ) SE 55 55 4 R0 4ORE AH 8] 4 41 . I 25 14
JZ 1. Skm Y X H

O FETFN HR AR RS 43 R0 433 B2 v AR 96 45 4
PREIE TR T AE . Cr B A W {H il 28 28728 5, [ it
55 5 Vo Wl AR Ry % AR R il eV b A R A 1Y
I B R B 2 R 40 GRS . % ik Il i ] 1 3%
SR B TOR 2 AR bR HAS BT 8 X i M ) P

TRIE T HR AR RS 3 G0y Z R PR A 3

(3D X F 3 ol B AU 7E AN [] & IX N 9 3 0t
R I Sridevi Jadi 56 #F %R 3% . Cohen’s Kappa
FRBCE A ROC 1Y) 10 A 22 il 2 ik b4, R LA &
1 AU 1T 0 A B 0 o B M AN T A 2 A 1
SR FE S A% 48 [m] )5 2] 5 A 78D BB 40 25 o % L
1 1t o) 1 e VI It S 3 K ) R M AT PR A
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