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EVALUATION OF GEOLOGICAL HAZARD SUSCEPTIBILITY BASED ON GIS AND
INFORMATION METHOD: A Case Study of Changjiang County, Hainan Province
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Abstract: The geological hazards in Changjiang County of Hainan Province are controlled by geological environment
conditions and influenced by various external factors. According to the detailed investigation data of geohazards in the
area, the controlling conditions and inducing factors of various geohazards are selected as evaluation indexes, and the
information analysis model is built by establishing the influencing factor system of geohazards. Through the
quantification and normalization for each factor, the analytic hierarchy process (AHP) is used to determine the weight
coefficients of evaluation factors, and the ArcGIS spatial overlay analysis to evaluate the geohazard susceptibility in
Changjiang County. This study will hopefully provide basis for geohazard early warning-monitoring and avoidance-
relocation in the area.

Key words: geological hazard; susceptibility; evaluation factor; GIS; information method; Hainan Province

0 31: LR E MR e SR T O
WETE X AL VR SR VU, HUARSR MU LMK I BB W R AT E R, Ferb A e 112 4k, I HE 10

r#s B #A:2021-03-10; f& 5] H #7: 2021-06-08. 4R4E: 1K ¥

EEWH 5 A RHIT A ARE RS S Z R A AT N TH AR FE R AL S AR T ” (45 421RC664 .2019RC347 ) ; 1 & W BUT
T R LT E T LA 5 5 W B R I H (45 T102656.510).

EE B 25 (1987—) , B, Wi, g T AR, E B st 0 F 9T, S A5 Huhk Y RE4 8 DT RS ID I 66 5, E-mail//491111214@qq.com

BIEEE: HAME(1986—), 5 it , E gl T AR, 35BN SHK T IR Ss , 38 (5 ol YR A O THRS VP 66 5, E-mailllyyp_tc@163.com

PDF pdfFactory Pro www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

o1 F RS IET GIS SRR B IR BV 3 5 AR 99

b DA 3 Ak ANERRE R 2 Ab. HUBUK T ARy
Al T TSN, 52 TR 34 TS R L S
X, HBRRCE RPN 2, REE T AR A
i 2y T R T R .

WEHE MRS B R GE(GIS) B A 1E b 5T 9 3 I
JT T S, GIS AE B 5 9 Fy Ak PEA w19 107 e
KMz, IR LA B U A U IR R ASERE R
B MR E 5 R RADT SR T — 5
A BB BAN- G St . MR E L F/ A
AR T MR TR M BCA 4 M TR i A
SRR A SRERE GIS ~F- 15 X 2 X b 5T K
KB WA S RN R A TG br , e i L
N TE Y AP T R A BT S R R
Gy A TIIESE.

1 HARFGE

TN M BUK By R AE TR AR A R AL AR
SRR RS T A 20K IS A, M
ArcGIS 23 [A] 73 A7 A AIHAS T332 3 D] T A &
i, AT XM K T K VMR A iR s e
JEA RN N R AL BV B R E 5y Ry X
l;g‘_][e].

2 MIRRESEZMEEN
2.1 TEMBEFERMNEL

Pl A & MUK % 5y KRR IR R A 28, K
b BT K R B R NTE R R F RO B
VR R B T B SR T R N TSR &
KBRS TARE SR bR .

ARG Hh b T I T s o R 2R a2 BBUR: A A 4
P AN CBIFFE SR 0 At T, 455 R 5 X PN b 5 K 35
1) S I 00, 0 2, 3 3 e J5 2 36 4 (1) 3 A 1) i B 5
FRAE 43T, FF LA GIS 2 T i T R T AL 2 55 vl 4
PEER R 100y M T K FE 5 & AL FE RR A
(A (A 1).

2.1.1  HufRHIE(B,)

Wi (C, ) : WA FE AN E I AE T foli b 2 e i
FEAE AR RS NI TR R R E M. BT R
P15 Wk T, LT U Y R T % HLR e AR ([
2).

A B B R IET i S b e &

! ¢ '
Bi B Wi T5 Heki = 43 T
Ci L i C: Cs C: Cs Ca
it 4 | | e | | B[ | || oA
H k= 'S it i i i b M
e o i T i

HE i FE

& &

HE®

K1 MR E 5 KRR R K

Fig. 1 Evaluation index system of geohazard susceptibility

2w g s

Fig. 2 Buffer grid map of structure
1~5—H4 75 i & (distance from structure): 0~200 m, 200~400 m, 400~
600 m, 600~800 m, 800~1000 m; 6—Hi1J5i 7K F s (geohazard site)
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Fig. 3 Grid map of engineering rock assemblage
1—TibEJee a4 (sandstone interbedded with mudstone ); 2—7F Jfi 47 9%
WA MAE A4 (metamorphic quartz sandstone and metamorphic rock ) ;
3—4E b A 4l (granite series); 44— JT b 55 FI 45 & R 5 4l
(metamorphic sandstone and crystalline limestone); 5—Wkf7 b B+
442 2 1 & (multi-layer soil body of gravel, sand and clay); 6—H1iJ5i 5K
# 1 (geohazard site)
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Fig. 4 Grid map of slope gradient
1~5—34 7 (slope gradient): 0~15°, 15~35°, 35~55°, 55~75°, 75~90°;
6—HL )i K E 1 (geohazard site )
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Fig. 5 Grid map of slope height
1 ~5—3% i (slope height): 0~10 m, 10~30 m, 30~50 m, 50~70 m,
>70 m; 6—HJ5T K £ (geohazard site)
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Fig. 6  Grid map of altitude
1~5—34k 2 ¥ (altitude): < 200 m, 200~400 m, 400~600 m, 600~800 m,
>800 m; 6—HhJii K 7 5 (geohazard site)
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Fig. 7 NDVI grid map
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Fig. 8 Buffer grid map of stream
1~5— 37 2 (distance from river): 0~60 m, 60~120 m, 120~180 m,
180~240 m, 240~300 m; 6—Hhfi%¢ % 1 (geohazard site)
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Table 1 Judgment matrix of A—B level
A B, B, E
B1 1 1/5 0.0687
B2 3 1/3 0.1535
B3 5 0.3889
B4 5 0.3889
F*2 BCEHWER
Table 2 Judgment matrix of B,—C level
B, Cs C. Cs Ce C &
Cs 1 3 5 7 5 0.4747
C, 1/3 1 3 5 5 0.2581
Cs 1/5 1/3 1 5 3 0.1459
C 1/7 1/5 1/5 1 1/3 0.0420
m Bl |
C, 1/5 1/5 1/3 3 1 0.0793
% JN R I X % —
K il %3 B-CRHWIER
Fig. 9 Buffer grid map of road Table 3 Judgment matrix of B,~C level
1 ~5—2\ % #6 2 (distance from road): 0~20 m, 20~40 m, 40~60 m,
60~80 m; 6—HiiJFi K 3 i (geohazard site) B, Ce G A
Cs 1 3 0.75
Cy 1/3 1 0.25

10 km
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Fig. 10 Grid map of rainfall
1~4—4E YT & (average annual rainfall): 1340~1540 mm, 1140~
1340 mm, 940~1140 mm, 740~940 mm; 5—H1J5i K % 1 (geohazard site)
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Integrated information of geohazard susceptibility

Fig. 11
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Table 5 Relative weights of geohazard impact factors
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Fig. 12 Zoning map of geohazard susceptibility
1—A 5 % X (non-risk area); 2—{& 5 & X (low-risk area); 3—"H 5 &
X (medium-risk area); 4— 5 & [X (high-risk area); 5—Hh it % F 5

(geohazard site)
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