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Geologic hazards susceptibility assessment in E’ zhou City of Hubei
Province based on GIS and weighted information value

ZHANG Bo,SHI Changbo,XTAO Zhiyong,ZHANG Jinzhao, WU Lei, XI Biao, LU Shengzhou
(The Fifth Geological Brigade of Hubei Geological Bureau ,Huangshi, Hubei 435004, China)

Abstract; Based on the detailed investigation of geological disasters in E’ zhou City, this paper made an
susceptibility assessment of the geological disasters in E’ zhou City, Hubei Province. Six influence factors were
chosen to be the evaluation indices including the geomorphic unit, the altitude difference, the gradient, the
engineering geological group, the engineering geology, and mine mining. Based on GIS data model, a weighted
information value model is used to carry out the evaluation of the research area. The results show that the study
area was classified into three categories, high susceptibility zone, middum medium susceptibility zone, and low
susceptibility zone, taking an area proportion of 4. 58% ,13. 59% ,81. 83% , respectively. The value of the AUC
(Area Under Curve) of ROC (Receiver Operating characteristic Curve) was 89.2% , showing that accuracy of
assessment was reasonable. This paper desctibes the theoretical methods and technical route for the regional
geological disasters susceptibility evaluation assessment in the district. The research provides provides a
theoretical guidance and technical reference for the nationwide county geological hazards evaluation.
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Fig.1 The traffic location map of the research area
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Fig.2 Classification diagram of the impact factor of geological disasters
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Fig.3 Correlation graph between the impact factor number of disasters and weighted information values
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Fig.4 ROC graph for the Geological hazards assessment
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Table 5 The statistical table of susceptibility zonation result
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Fig.5 The zonation map of geohazards susceptibility

AR SCLASR T 3 J50 9 5y A TR0 &R i B
SUEAIE R 28 I TR M B AL SR B L RO A

8l 6 A 520 K Z AR PPN I SRV TF GIS (14X
5B PR X BT 5T X0 M TR R B Y

(1) %525 B 09 I AUAR 8. 5 43 B 26 B - b ot o 3
ZREB TERIIX, &2 15 ~35 m YA 25° ~40°
DX 35k K 21 R WA O 21 X3 5 Hb K 5 ke B A R

R U R B VR 2 0 /N T 3 K

(2) AR A A Bk 3, $E 50 0N i b B R E 5 R
PRt o RSk 3 R, MK (K 5)
ST E S & X E A 72.93 km®, FE A4 TG 0 1L
ﬂ&ﬁ%%u&ﬂm%mtﬁéﬁéﬁﬁm
4.58% |55 B 0.93 kb/km’, 4T P 5 & X M T
2ms4m1£%ﬁﬁ?ﬁﬁ%fwﬁiéaﬁ%&
P X e B DX, Al AR 13.59% , %
0. 135 fb/km®, Hoft i X MK 5 & X i AL 1 227 km?®,
A AN PR X 1) 81. 83%

(3) PFH 45 R 2K 5, A UM T K 5 R MR
%55 ROC i<k AUC {3k 89. 2% , H A &5 v e I
TEAN S5 5L 48 N EL 30 5T K 5 5 R METE A 4 L3 I8
fBEMBERSH,

S E WK

[ 1] BR#ET-. JET GIS iy 5% JH 44 ¥ 3 b BT K 3 5 k1

ZHEBEGAWM D] Kb hrgk%,2010.
CHEN Yanping. Based on GIS and the multi-model
comprehensive evaluation of landslide geological
hazard in Guizhou Province [ D ]. Changsha: Centeal
South University,2010.

[2] REWE,REA, BRI, % 2T HE SR B

e B 0 B X KI5 [ T] . Bk} o2 5 PR3 o
42,2004 ,26(3) :52 - 56.
ZHU Liangfeng, WU Xincai, YIN Kunlong, et al.
Risk zonation of landslide in China based on
information content model [ J |. Journal of Earth
Sciences and Environment,2004,26(3) :52 - 56.

[3] ZETE.HET GIS A X I8 &l I 54 & 2k PE A Logistic
Wl A B AF 5% [ D] KB o [ 4 BTk & (R
W) ,2005.
LI Xueping. Study on logistic regression model
applied to regional slope stbaility evaluation based on
GIS[ D]. Wuhan: China University of Geoseienees
( Wuhan) ,2005.

(4] 2P, RIS 25 pE I ) 28007 A9 3 38 XU TF Al
EH[T]. & 4+ 2k, 2006, 27 (12): 2239 -
2245,2249.

LI Dianging, WU

Shuaibing.  Landslide risk

assessment and management considering time effect



3 [ e 5 K E 5 B A o A -107-
[J]. Rock and Soil Mechanics,2006,27 (12) :2239 s MBI e 5 RETEM ()], T R Hh 5
—2245 +2249. “#42,2010,18(1) :15 - 26.

[ 5] Z=BEHR. 3 E o0 M B 10 H ¢ 2 75 Bk X &) H 1l XU Chong, DAI Fuchu YAO Xin,et al. GIS platform
NH——LRhl a4 Ze B I [ D], K5 K s 34 T and certainty factor analysis method based Wenchuan
K2£,2007 earthquake induced landslide susecptibility evaluation
LI Xiaochong. The application of the tendency analysia [J]. Journal of Engineering Geology, 2010,18 (1) :
method in the geology disaseter danger: take the Jiang 15 -26.
country of Shanxi Province [ D ]. Taiyuan: Taiyuan [12] JusE,EAeZE, m =50, 5 fd. JEIE AU 18 X 00 3%
University of Technology,2007 fEB P A N H—— LA S A [T ]. TR

[6] ZEFRALF,ZE5T, Jasmi. 3 F 4 R 5 B8 (Y X8k BT ,2014,22(3) 1474 - 481.

Wefa it [T]. o B4 2%, 2007, 12 FAN Qiang, JU Nengpan, XIANG Xiqiong, et al.
(8):1471 - 1475. Landslides hazards assessment with weights of
LI Jiacun, LI Jing, Jasmi. Regional landslide evidence:a case study in Guizhou, China[ J]. Journal
susceptibility assessment based on probability index of Engineering Geology,2014,22(3) :474 - 481.

mode[ J]. Journal of Tmage and Graphics, 2007, 12 [13] 4Zeglod, 4 ma0i. {5 B & 3T SVM i by o &
(8): 1471 - 1475. oy RN [T]. KR EBEBE 4 ,2016,22(8) 147

[ 7] R, EMW, BB, BP BRI X i Pk -51 +58.

MmN [T, & £ 15,2005, (9): AN Kaigiang, NIU Ruiqging. Landslide susceptibility
1409 - 1413. assessment using support vector machine based on
WU Yiping, TANG Huiming, GE Xiurun. weighted-information model [ J]. Journal of Yangtze
Application of BP model to landslide hazard risk River Scientific Research Institute, 2016,22(8) .47
prediction[ J]. Rock and Soil Mechanics, 2005, (9) : -51 +58.

1409 - 1413, [14]  HFWL X0 A Ak, . 35T CF A Logistic [] I 45

[ 8] W JET Ll 2 4 i 1L e it fe B 1k 3 R ARAE M R B AP [T]. AR SO i
[ D]. 76 % . 78 % Bl 4 K27 ,2008. 2 M 57 ,2016,43(6) 154 - 161 +170.

WANG Guofeng. Risk assessment for mine debris flow TIAN Chunshan, LIU Xilin, WANG Jia. Geohazard
based on genetic algorithm & artificial neural network susceptibility assessment based on CF model and
[ D]. Xian: Xian University of Science and logistic regression models in Guangdong [ J ].
Techinology,2008. Hydrogrlogy & Engneering Geology,2016,43(6) :154
(9] EBE,BRTAR,BIRA, . LT AHP By R4 - 161 +170.
WA A D 58 [T, b J5U 2 B % 4z, 2009, 20 (15] B, W3O H B i [ M]. ob [ 3 57 k2
(1):19 -22. f £k ,2004.
YUE Chaojun, CHEN Guangdong, ZHAO Zhenjie, et YIN Kunlong. Landslide hazard prediction and
al. AHP-based risk assessment of Tieshenggou evaluation [ M ]. China University of Geosciences
Landslide [ J ]. Journal of Zhongyuan University of Press,2004.
Technology,2009,20( 1) :19 - 22. [16] Z=7 MR, 3 F W% GIS ¥ 3 XURS: ¥F # J7 ¥k

[10]  WEEN AERERE, 20, 4. R Mk 72 1L 3 b 6 W R/ A [T ] 8 2 4l , 2003,7(2) : 86
TR A S B o 495 P —— LT 5 o 0 ~92+161.

SEILT]. 7K 3C He BT R 3 BT, 2010,37(2) < 130 - LI Jun, ZHOU Chenghu. Appropriate grid size for
134 +138. terrain based landslide risk assessment in Lantau
YAO Yuzeng, REN Qunzhi, LI Renfeng, et al. Island, Hongkong [ J]. Journal of Remote Sensing,
Application of analytic hierarchy process to the 2003,7(2) . 86 -92 +161.

probability assessmentof mountain geological disasters; [17] Pradhan B, A comparative study on the predictive

a case study of Lingyua Region, Liaoning Province
[J]. Hydrogrlogy & Engneeringgeology, 2010, 37
(2):130 - 134 +138.

Vb BUR ) Wk, 5. JE T GIS 5o tE R By

ability of the decision tree, support vector machine
and neuro-fuzzy models in landslide susceptibility
mapping using GIS[ J]. Computers & Geosciences,

2013,51: 350 - 365.





