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Landslide Susceptibility Assessment of Longchuan County Based on GIS and
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Abstract: The geological environment of Longchuan County, Yunnan Province, is fragile and
vulnerable to landslides. Analyzing the susceptibility of regional landslide hazards is of great sig-
nificance to prevent and control the landslides in this area. Ten evaluation factors are established.
They are elevation, slope, slope direction, section curvature, plane curvature, normalized vege-
tation index, distance from water system, fault distance, lithology and road distance. Landslide
susceptibility evaluation is assessed by using information value model and Geographic Information

System (GIS) . The results show that the high landslide susceptibility zones are mainly located
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in the north, southeast and southwest of the study area; the moderate landslide susceptibility
zones are mainly in the central, eastern and western parts of the study area; the low landslide
susceptibility zones are mainly in Longba Township, most of Chengzizhen and northwest of Hu
Sa Achang; the extremely low landslide susceptibility zones are mainly located in the central and
urban areas of Qingping , part of the central part of Chenzi and most of Zhangfeng. 83.56% of
the landslide hazards are in the middle and high susceptible zones, and the area of landslide in-
creases with the increase of the susceptibility grade. The area of the middle and the high land-
slides susceptible zones accounts for 22. 79% and 58. 13% respectively of the total study area. The
results are consistent with the actual distribution of landslide hazards, which can provide theoret-
ical reference for disaster prevention and mitigation in the study area.

Keywords: landslide susceptibility evaluation; index factor; weighted information value; geo-

graphic information system (GIS); Longchuan county

0 5%

YR FERARKE PR EERFRMZ —,
HA ) R AR S I8 Bl 3R B0 ™ A
A OB R 45, 2001) o DI LR SR AR L
JoT SR A S % o 1 2 A i M 5 1 b IX o O A v R
(L ARLL,2010) , HR 6 b [ Hb 5T I A 5 & e iF 53 v
Oy R AT Y 2018 4F 42 [ 1 J57 ¢ 3 i H A a4 3t &
AL TR E 2 966 &, Hh i 1 631 2, (5 BTK
E R 55.0% . Hop MR R 2y A S HEE
i 553 114 VY A bt DX P v R DX ot 4 T M T K AR
WY 35.2% (o [ M R A R IR BT ME I B S
2018) . Ry T THB) AR D W) S A K oS L T 3
KE Gy KA A ARG EHENTENEZ
— (FEMRIEEE,2012),

A Y Ty S M VEAR 1 05 v L R0 3 A
WHE L AR C i E R R R IL G
A8 PP J7 T X i 3 AT A R 43 A X 26 Ty ik
R TMORS AR (R /D045, 2019) . BEEIRME B R
4i 47 AR [ Geographic Information System (GIS) | 7E
i T 9 PEA T 0L FH B R L DA AL B R R
Tk GIS By 454 B i R 7% Ge 1Y € £ 50 4 €
5 EME RGPy G (CE SIS,
2012) o FH ERAS Tz 00 A 4 G T i A AL (G2 4 [n]
UET R SRR 0 S M R BE 48D (AYALEW L et al.
2005 ; AT, 2017) L DA S F GIS (95 B & 48 Al
CFE %255 ,20105 LYk 53 25, 2001 5 BR A7 4R 45, 2016) Al
B UL (BP 22 9 2% | S 4 1) 5 HL 45D (ADI-

TIAN A et al. ,2018; HUANG Y et al. ,2018) 45,
Horp BT GIS R M F B B Al T H B A Y 5
U S T AR W & WS A A
SR E G RN TR B A — ., e
M —4E 8 A X (R = 45, 2018) L = J3E X J7 M X
(IR B4 ,2016; FAEMESE,2014) B R BE X (B |
BAE L 2015) )T PHAE X 40 A IX (R 3 4246, 2016)
7oA AR TR GRS, 2018) 25 #0459 3] T AR 4 1y
R UL WIS 3R 43 Uk B X A 7 A R

2 A B )1 LY g O 2 b A DS R LA i
SR e b 550 R ol AR b A Ry L A KA SR B (] B
A7 F e b St 0 R W 24 VG 0 IR R R R LT
TR E LR R E L RK R 2
RKE BRI 56 A~EH2Z—CEH I, 2018; P )1l B
%R R 45,2016 = p 8 HARBTIRIT . 2018)
Wb Xt L B O HE AT By MR DT T Sk 224 b Bl DR
KRR S H ., Wk, 5 U3 2 8
F GIS W5 B it AR Bl )1 50 Bk 5 & 1k E
AT VR 3 3k 5 Hb 9 25 | B8 Rh U 4 9 D) 52 K A Sk
R T i Q= R A A 1 I BT SN A T
RN R K R B2 I B R A L BRI R
10 ANTEA H6 A 5 B Z A5 A 38 47 Bl )1 5L B 5 %
PN IR AT 5 R AT X

1 R X S5MR Tk
1.1 HERXETER

Bl I B3 T v P g B L PG A T LD . AT
B XA T R S UG 136 N e B R



310 Piodb o SR

NORTHWESTERN GEOLOGY

2020 4

24°08" ~ 24°39' N, 97°39" ~98° 17" E, M L 2 Ky
1913 km® (B 1, BN HUIE 2 J& b il Fiss i X, R
ol 3 VG REOE L AR R L P R AT SRR
fERy =1 WG -] A s B AR X 4R O 712 ~
2 627 m, HbJE iR 25 K, 4 KER A LI AR 3 BEAE 30° ~
35%, Ll e 3 FE KT |V A% L B R A K5 T I B B A
R BE A RO it 358 e T L B N 30T
FEVL 4 A It Bl A% @ g 0 Aol 2= KU T
T LR AR R 18, 9°C L BRI L S
lili s ZAEF- SR 524 1 582, 2 mm, SR . 7K
A AL XN A A AR A R0 D R ARG
FOMBRIRA LR A R TP
WIME R A AR U R LA R R s U R
G5 6 A . DX AL IS Bl o 2, W 2 R Al R
B AETE 2 A0 BRVE 5 0 W R 3, 0 F R - R
LV R PO e D S B T L e 2 e S
(RN R T S R U BN B R W B/ 1) &

Bl #MRXEBERBERESSH
Fig. 1 Study area and distribution of landslide

disaster points

1.2 ##ERIE

FE U AR TR L 1 B O AR S 150 4,0k
VT 18 2 M B B ] 4 B8R = RS A K E
AN A T H B 1L R R E D A AR
(2016 4F) 7 i & (L8t . 78 2019 4F 2 H &ad —
SEHE LIRS A 146 A, TE W B0 FE SN

Al GPS TR 8 5 L 45 T WA 1 22 26
TEAH OGN 70 88 b . M B 2R 5% 1 Fn N 2R 3l
PRl (I ) B8040 ofe 58 T el %t L 2 ) 000 = B 43k 1)
T EGAR AN B - = R AR A (Digital Elevation Mod-
el, DEMD ) 73 B fift 19 5 3 5 9 (3t J2 25 1 i )22
BRI T = A e ) B 5 R ik 1:577
bS5 T T A0 9 A DX I T SR A% A T AL
1.3 BMRF*E
1.3.1 X F GISey# A% 4
TERFGE Tk b e MG BB RURT GIS 2545 e
TEXR B 5 D 3 2y e AR VAR WIE 5 . [k 1) A
1 1 SCHIR R A7 H08ks 25 0E A7 255 20 17 /080 W L o) 14
F M ArcGIS, Excel ¥, & B B 38 45 K 7, #b
R R T NS B4 10 AN 7 B0 B e 3 A
HEAT R . Hob . W DEM 8088 2 BT 6 S HIE
PR 3] Ay e AR 3 E M 1) ) T R T R
HIK 2 L BE K 2805 B 5 5 A1) 7K ST o3 A 45 B B B X
PR EAT AL PRAS B 5 I — AR w1 KO0 E T R
BSZ R R AT I BOZ AR B . MR bl 2
FT 2 R 7 ) 2w A Bl TS 5 ) 2 ik Y
1+ 577 1 I ¢ T 200 1 A X8 TR T 2% 1 1R B
A At 338 5 DR TG B 5 DA e it BT J22 B 2 5 3 P
It DA ] 5 by 3 s [) KA 2 4 it 1) 2 SR AR o0 A ik R
PR IS TE GIS BAFF- & 3 47 e HE A% 1k 1T B
I3 3k R PG B A it BB B IR L i A A BT 2
% —%F| WGS_1984_UTM_Zone_48 N A %5, I %] 4%
AT AT E 28 i ArcGIS 1 5 R FE 1 [
S BEAF BEA K 12 RN A [R] B4 e 1k D A1
[ R/NEY B TTAR o RIS 5 7 4% H 0 28 D 1~ 7 A [
S AR B R O R AE 58 s R AR B
L BJE A TR X 10 AN fE R R
P HEAT AN 58 18 5 P X R
1.3.2 f28=HA
S, AR ) R R B RN R 25 B B A%
SO T I R R AR T T R R B MR
SR 2 TN DX It Jo DY ) — AT RO0T %
R PR E R R AR — Ok E
SRR T B I A 1 AT RE M R (e vk B AR
2001; 3K R4 ,2018) , LA R MNTF .
ICy,x1x2. .. 2n)=LaP(y | x1x2...2n)/p(y)
(D



%2 SR AF LT GIS FifE B S BIA (W B )1 B Ik 2 & 10T 311
A d: T Cy, xlx2...an) 5 M) %= IS S e M R A (BT Ik BB 4, 20015 5K L) R 4,

212 .. xn XK F BRAL R E B

p(y | xlx2...2n) HNZE xlx2...a0n G4
SEAE TR W R H K AR

PR EF R,

T Wl e 5 2% () T LAAE 5 DX M A B s R 20 oAy ik
fifh ook FH B R R {7 B AT, AT o, H
R ] S Sy (BRAL AR 4E . 2016)

I:i=LnNi/N/Si/S (2)

RS AN RO Rl & R

.l
B

S——HFFE X AR P0G
N—HF5 X N B 28 K 4 8 B ik 4% T

S

Si— AFRX A& AT R Xi BITHG

Ni— P AAE R 3 X R 28 51 v 2 2 3 i 1Y
M BT HL

U 5 00 B 5 DX AR B A B A e T

I= > ni = 1LaNi/N/Si/S 3

Arfe I SR I0 B £5 B 1 5

L— PP R Xi A f5F B B

n—— BT B P4 B 1 S A

B4 B AR T AR S I 2% B0 ST A 52 )3 3 9
ERMEAER R | > 0 B, % ook 4 F T
TR F I BT MR, o) A MR B s T
<< O IF I B TTAE AN T 1 R HE I B B T {H

2018),

2 FT GIS Wi 3 oy K AEVEHr

EMBETEHEREFRIER
TEH 5. TT 1 R 40 AR E1 28, 25 1 42 5 A VT A0 25
A4 HLME R RS, 2010, Bl I B B A 1 913
ke, Vi 3 0 3 L 7E M T b B O A A AR B AR
it VAL L A9 RUTIORG 32 356 FH R0 D0 F A A% B8 50 1 A 3 B
5 RAE VR BV BT BB R AR, 2001 . ZEH BT
BT B R PR Jy 30 m, HORE BT AR R4 K
30 m B9 R/ P EAE,2016), Jfal i ArcGIS Y
SR T N IO R A g D 1 2 RN AN [T 1Y
AR 2 £ A A [R) /IS R BRI A

T 3 R B S A 2 HL T A b B BB ) S )
I, 835 TE 3 41 75 TR GEORE Y AT AR L AF 5 X K
AN B SERG BE A IR B ETHE R L AT B R AR B
Ko N HLFRIRBE K F | i 2R 5% [ 7 L AN 2896 3h 7
3 A 7 T 3 IR R L R L Bk e ) il R T il
R H — AR S H L B T 3 B R b B A B I T
6 LI DT S0 3 R | U2 A b B PR A TR 5 i
TR T8 PR B S AR TE B R . R ArcGIS Hiiy
W B G T H X ik 10 R 8 bR 2E A7 M0 O PEA 36
(F D E5H 08 B 8] ) A 5580 5 M 2 A4
KLEF IR I HCE B,

2.1

1 EFHEXMEEREE
Tab.1 Factor correlation matrix
¥ o W Wy R PR NDVI FOKRER  EWEER  HW2Eat AXKEI
=y ) 1. 000 0
b 0.1221 1.000 0
3k 7] 0.016 1 0.0002 1.0000
0 R 0.1003 0.3052 —0.011 1. 000
RigiES 0.0006 0.0310 —0.008 0.001 1. 000 0O
NDVI -0.054 —0.142 0.080 6 -0.10 —-0.019 4 1. 000 00
EW € 0.046 5 0.0371 -0.016 0.019 -0.0010 -0.0220 1. 000 00
I T 2 R -0.007 0.072 2 0.056 8 0.033 0.005 7 0.056 70 —0.005 4 1. 000 00
2 A 0.1306 0.416 6 0.0316 0. 243 0.029 8 -0.1550 0.035 18 0.315 65 1. 000 00
ANKIGF) -0.105 -0.136 0.0356 -0.09 —0.006 0 0.171 98 -0.028 4 0.111 20 -0.098 5 1. 000 00




312 Piodb o SR

NORTHWESTERN GEOLOGY

2020 4

2.2 ¥EHREFHE

FIHT GIS 1y =5 6] 43 B 2 Re 4 26 & i ik 10 A~ 1A
TR Y K E AT S N A B OF AT B R
B BB TS bR R 4] A A B AR R A DL A
(4 53 2 b W28 35 3 U VF A 48 - b 2 2 1 (5
PUREE,2018) . JELL AV FR N F IR 0 2 AE 45 I R
S3 IR W B b 9 i 20 TR T AT A IR R
a5 M A e bR B RS S B IR G A X
DAL ) T 8 L A5 R 3 0 L A1
2.2.1 WEIRBETF

COMEIR . W R T I e A 32 T A 1 A R 0
A TR) T 35T TR P9 T S8 TG 2% 1 22 S e N 263 Bl JEE AN
[F] ok BE RS e G K F I KA WO IX e
#2627 m, AR 712 m, 2 1 900 43K, A
712 mkg. 2L 200 m Sy [E] b . AT ArcGIS H(# [ 24
. BTt o 9 e

[F1] Wy i3 0 Gk AT o3

FEEME. TUEH. B FEESAAE 1 300~
1 900 mpy (& 2A & 3A)

(O RE . Wi BESZ & R AR E P I R AR
TE—EEN . LI DEM 304 3t al, FlH ArcGIS
234y B T B A . M O, L 57k ) B » 4 FH
SR ) VBT o553 0 S AT 43 90, e 3 s e b L 4 g kb
B A B A, T LU L W R4 A AE 107~ 20°
W 2B K 3B).

Y1) o AN A1 3 [m] Hy T FHSBE B 3 1) 2 5 38
KRR JEM R T RS AR
165 B0 e 2 5% W g Bk R E 1) kA . DL DEM B4 h
Fefift, B ArcGIS 25 8] 3 #r T H A 0. 4328 10 A4
FE0 L BEvh 25 A GRS TR 1 W B L L Ay g b ] LA
BEE. vJLEH. B EEAMER I IS
) 75 16 (&l 2C, & 30) .,

Ll (%)

LB (%)
LBl (%)

LBl (%)

S NS

*F 1

BRI BE 2 (kn)

()

B2 MEREEFEXEBELO. SREGERESFHLE

Fig. 2 Landslide proportion, grading proportion and information distribution curve of geographical

environment factors in each interval



5% 2 3

S A T GIS A5 B R AAY B Bl )1 B3 3 5y R PEIE A

313

e B2 (m )\ ;I (°)
W - 900 A M o5
B 900~1100 M s5-10
I 1100~1300 [ 10~15
[ 1300~1500 ] 15~20
[ 1500~1700 [ 20~25
B 1700~1900 B 25~30
B > 1900 g B 30-35
o M 35

1 14 (202.5~247.5)

i [ 7 (247.5~292.5) N
) B W riensans P\
LIFmGD gy 637.5-360
[ it (0-22.5) 4

Il %t (22.5~67.5)
Il 7% (67.5~112.5)
I % #(112.5~157.5) <@
I ,

0 10 20km ‘ A 0 10 20km B 0
| IS E— 2 | S E— { |
[ i 38 e s o N [ o 3 i 9 N [l e e 1 N
o = 2(0) 2SS
i T i 3 (%) A S K (°) A& B BE B/ (km) }\
M <5 A3 [] 0~225 0 <os B
W s5-10 e Ml 225-67.5 T X
[ 0.5~0. v A
= 1015 = W 67.5-112.5 B 0709 s ¥
[ 15~20 oA S :. Bl 112.5~157.5 | Akl P ;‘f .
i -t by ~
B 20-25 S s B 157.5~202.5 ) ’ e e -
M s RS POCOC A B 202.5-247.5 B > AW o : L
SRS ST [ 247.5-292.5 S : FEEX I
Y @ = P 3 o N
% - " Il 292.5~337.5 o s e
3 ¢ it e Il 337.5-360 ,9'-5 T e A0 e
o . ¢ X ) b s
SEese % AL A" e
Y Y P LR
- 8 e Ay
SN {‘ el .7'
o . me ’-*-?7, g
~
0 10 20km D |0 10 E Y 10 20km F

B3 WERERTFRESRE
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Tab. 2 the calculated results of Information of each factor
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0~5 -0.569 556 226
5~10 0.082 860 192
10~15 0.219 101 666
T R )
15~20 0. 741 702 806
20~25 ~0.057 941 229
>25 1. 440 557 471
0-22.5 0. 055 199 479
22.5-67.5 0.173 793 71
67.5-112.5 -0.200 265 259
112.5-157.5 0. 054 559 067
- T % 157.5-202.5 0.208 113 327
202.5-247.5 0.014 425 722
247.5-292.5.5 - 0. 486 102 108
292.5-337.5 0.110 433 524
337.5 - 360 ~0.038 085 095
0.1 0. 044 024 274
0.2 0.075 937 143
NDVI 0.3 ~0.003 641 554
0.4 ~0.035 481 512
>0.4 -0.304 259 16
<0.5 ~0.069 649 219
0.5~0.7 0.186 981 736
FiERTIR R = 0.7~0.9 0. 260 486 997
0.9~1.1 ~0.496 366 184
>1.1 -0.156 322 849
<2 0. 230 535 727
2~14 -0.151 326 27
R W 4 1 2 (k)
4~6 -0.892 991 208
6~8 ~0.744 999 514
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[+ 25 [GE=S4(:
8~10 0.716 866 472
1 7 24  (km)
=>10 0
1 —0.354 927 178
2 -0.601 866 699
3 —2.233 635 45
2 A
4 0. 387 594 833
5 1.422 908 623
6 0
<0.5 0.503 352 384
0.5~1.5 —0.124 000 974
AT 8l (m)
1.5~2.5 0.034 142 546
2.5~3.5 —0.546 880 419
>3.5 ~1.338 232 498
=3 RIBEHZEEEREEEETEER
Tab. 3 Range of grade information of landslide susceptibility in longchuan county
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Fig. 8 Landslide prone zoning map of Longchuan County
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Tab. 4 Comparison of vulnerability assessment results with actual landslide distribution

. o Y B o7 P 3 R E

. HEE AR K E . -

5 RS9 TR 4% L ) BT AL A

(m?) A ‘
%) % (4~ + 100km™2)

K5k 6 820 1.24 2 1.37 2.9
K5 % 97 810 17. 84 22 15. 07 2.3
5 K 124 940 22.79 36 24. 66 3.0
LYY a 318 714 58.13 86 58. 90 2.7
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