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Geological Hazard Susceptibility Assessment Based on Normalized
Information Model Supported By GIS
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(1. School of Earth Sciences and Spatial Information Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2. Hunan Provincial Center of Natural Resources Affairs, Changsha 410007, China)

Abstract; Taking Yuanling county as the study area, the development and distribution characteristics of
geological hazards are quantitatively analyzed. Based on the controlling factors and triggering factors, nine factors
such as elevation, aspect, slope, profile curvature, rock group, distance from faults, distance from roads,
distance from rivers, and average annual rainfall are selected as evaluation indexes. Min-Max normalization
algorithm based on linear function transformation is used to normalize the data obtained from the information
quantity model. Finally, the model accuracy is examined by ROC curve and disaster product ratio. Results show
first the AUC values of the information quantity model and the normalized information quantity model are 0.730
and 0.784, respectively, and the AUC value is increased by 5.4% after the normalization process. Second, the
area distribution from very low susceptibility area to very high susceptibility area is significantly different, the
normalized information model reduces the area of high and very high susceptibility zones by 428.51 km”. Last,
the results show that the normalized information quantity model has a higher accuracy, and the research results
provides a more effective method for the prevention and control of geologic hazards in this area.

Keywords: Yuanling county of Huaihua prefecture ; information quantity model; GIS; Min-Max normalized

analysis; geological hazard; susceptibility assessment

Wr#s H #9:2023-02-10
+ @IS 1EE , E-mail ; zifeng@ hnust.edu.cn



552 1 B2, 4 GIS S T T IR — L (5 SR B b S ¢ 35 5 RAEREAN 21

ML R — ™ T R BV 42, B 2o AR A A I 7 A A 253 RS R i e B A
MR R FAR , A 2022 4RI, BT K EFETS 19 N, B IR B3R 959 [, FHE 4542k 3 865.3 UG, 1B 1E
B KL 8 218 N METELE 02k 33 865 7 6. ULk ELAE g 181 44 B K B P S R X 2 — A L EEAR A
M BRI 3 2R AT 5 S A 2 308 g 214 i 1 3 3 2 O 4 T AR A e S

BT 9 5 R VT T2 A AR 5% 25 UL 4 58 PV RLBE T 12 5 1k 64 5 B VP4 2 b S MR
I8 T52 TN 20 BR B 7 1, T AR L B R AT I 5 AT R T R WA o
BV 7 25, B A S B Rk B A AL LR AR kU
S B AT TR 2 A A BRI EAEA £ S5 R PR H T 6 L i DA
PRI % WAL RESE R B2 0 T 5 R PR o o S i 2 e s A 3 e 4
10 PSR T, 128 5 BRSO 25 B4 B )1 EL R AT 1 3% 5 & MRS # s TAN 260 BeBOs B k1) L B30
ARTTAR )2 PSS 8 AN R T, {8 5 S A R0 6 DI W 8 X HEA T MBS 9 5 5 R M VA s P 1) 1)
TR 144 S TR0 BRI REASBR , DI AL B B 45 9 MM IR T+, SR T B A B 5T
DX HEFT IR AT U Sy R 5 e S L 1 B B BFE IX, HTES 35  K SC 4% L A2 00 3 45 5 T
PEHC LT ANPRO R B (5 BRI 5 HL A ST RS, & HEA T I I B PR 5 XIAR R 2 W B ML AR AR
T 5 (3 B RN A, L PG B A X DAV BT X, SeBOhIE AR | e R4 11 5% [ T
PEATHUT R % 5) S AT . BB RIS 224 R e B R BRI E A T 5 R AN U T — 58 SR (H R 0%
JERRIVEM R T Z (8116 [ — 2 % 1Rk 2 T i S s.

YT, SCEE LLTTRE BN TR X, 32 ) K JR 39h K 56 P v 0k O e A R 7 HE A5 AR SEPERR 56, B Min-
Max JH—fLAbIE 72 5B 3 ArcGTS K4 5105 S R BRI AH 25 & R4 T M ST K 55 50 R VR , B )5 SR K R LL
I ROC [y R X RS AU A TR BE R, LS5 B SOREHERY 5 2 VE VA 45 50, 3308 S Hb B0 2 4 KUK 917 9 45 1
TSR I AR S %

1 B X ALE RBER

1.1 HREXER
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x1 TMEFHEEREE

WHHET  RESNE SERE 115 B 1 || T RKE R SR M BH—fIE
175 45~236 0.467 1.000 129 <500 0.195 1.000
122 236~368  0.047 0.801 85 500~1000  0.059 0.701
=R 52 368~519  -0.534 0.526 W72 57 1000~1 500 -0.030 0.505
31 519~719  -0.529 0.528 32 1500~2 000 -0.259 0.000
3 719~1315 -1.644 0.000 80 >2 000 -0.187 0.158
158 <10 0.283 0.719 113 <100 1.506 1.000
153 10~20  -0.020 0.510 71 100~200 1.648 0.875
YepE 61 20~30  -0.361 0.276 AT 52 200~ 300 1.284 0.789
9 30~40  -0.762 0.000 32 300~400 1.085 0.636
2 >40 0.693 1.000 115 >400 -2.233 0.000
34 It -0.234 0.220 69 <100 0.941 1.000
45 At -0.034 0.513 55 100~200 0.842 0.926
52 % 0.032 0.609 i 43 200~ 300 0.688 0.811
69 R 0.299 1.000 21 300~ 400 0.043 0.330
) 50 il 0.094 0.700 195 >400 -0.399 0.000
48 [ilfe] 0.018 0.588 121 <-0.05 0.019 1.000
51 [l 0.031 0.607 EIiGES 108 -0.05~0.05 -0.022 0.000
34 [iiiE[4 -0.384 0.000 154 >0.05 0.001 0.564
226 B A 0.196 1.000 26 1300~1400 -0.198 0.293
30 TRIRER N —0.448 0.664 58 1400~1500 -0.377 0.000
HH 124 AR -0.112 0.840 [ T 99 1500~1 600  0.235 1.000
1 A -1.721 0.000 200 1600~1700  0.059 0.712
2 + 1k -1.095 0.327
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TH % DR 32 S e NS TR 2 A5 T T B TR A M A2 IR R AR T, |l I X FHZTE A
R 2 T B R B TR P , 7ERERT WAL S R R AT, 9 35 1 5 b o o T B & A, & TP B
BELSEIVA W PR SRR A 2K b . TE B 45 R R —0.399 ~ 0.941, HoH — 4k 18 F et B IA
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DUBRZ I A1 4 J5T K 75 e AR AR 5 A AE B K R A A — 2 (AR DG IR DB 22 4F B R TRk, 45 6 b 5 K 3 &
ALK -2 B N 0 R 4 S50 9E 25 3 S 7 HE b T 9 ) B R T R AR G, B R A
1 600~1 700 mmHf & T WK FE Mz, LT 200 &b, i 0F5E X S5 52.22%.
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K R IR AR DG S T 0 B PN FR IR b AT 25 5 434, B BR st AR DSR2 AreGIS [
BUESTF T HASBNAHOC R B MR (32 2) i 36 2 AT AT Ep DR AR A TR B AH DG BN AH G , R WPE A
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R2 THEFZEMEXREERE

TR T fi=y e e wlmhE WERENE MRS AT B % ok T
[ 1
e 0.376 1
] 0.012 0.021 1
] 1 g 2% 0.020 0.489 0.012 1
2 A 0.259 0.139 0.039 0.003 1
i T 3 -0.055 -0.006 0.031 0.002 0.037 1
S -0.171 -0.049 0.005 -0.002 0.001 0.016 1
T % -0.137 -0.081 0.006 -0.005 -0.015 -0.011 0.221 1
[ W 0.076 0.094 -0.002 0.004 0.056 -0.055 0.040 -0.003 1
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TR 125 S5 S LS 52 B 5 4 125 S5 {1, 76
ArcGTS o f25 K B (R 18 26 45— A B J2 3 1) FR A
LB A B TR T (25 S B R AT B A0 BT 7
S 4 1105 B AR 1], L0 B [ —6.196,5.659 ).
FIFH RIS 0 HR A AR 5 R X M5 R X
SR BRI MR R K (B 3). e S
KA BB (3 3) P 5 R IX RS HIR 2, R
28.04% , B M T A FE 72 4b, KT ~0.67 A/km* B
5 R IXFIRRGES 5 R IR H6 R B 9 4 269 Ak, 9 3 45,15
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B K PR £ VB R BAE NS TR SRR M 5 BN S kRN ) kXA R LT K
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Gy KX BRI I/ km? HRL /% KESABA HKE R/ % KRB/ (4/km?)
i R el 996.06 17.02 6 1.67 0.10
WA KX "
JA—1k T 55 2190.17 37.42 3 0.78 0.02
i R sl 1 528.70 26.12 36 9.39 0.36
5 kX "
JA—1k 155 1158.08 19.79 51 13.32 0.67
) g e 1641.13 28.04 72 18.79 0.67
5 KX "
JA—1k T K% 1 246.14 21.29 55 14.36 0.67
o 1 Y 1179.41 20.15 127 33.16 1.65
Fio KX o
Yo —fk 1A 700.55 11.89 96 25.07 2.11
. L 507.21 9.53 142 37.08 3.89
o K IX "
U —fk 14 557.56 9.61 178 46.47 4.84
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TR AVE R, RUHORE Min—Max H—fRARF G AR
R B Al A R AR B [0, 1], T BR i 49 1Y
SN, O TR0 0 H A T AR R 15 5
M S A 5 (2) A7 A0 B, 13 28— 15 B
i, HH S E B R EEE N[0, 9,152
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KE G R 71.54% , A TR 21.50% 5 4% A% B4 ATl admah Ry
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U 45 A A 35 5 B E i U R A XN BV S DR R 50 5 R PEVEAN 25 3L 0 5 B, B R IR HL AR
SRR ez — 0 2 PR A 23 X TR 9 H S G T R (P S) <2 FhBE R AE T R A b 2
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P B AL 5 SEBRIE LTI , 08 22 00 K 35 AT A e A iy X, S R e A e i e DX TR
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ROC Hhk iy 87 5 SR 5, 8% )2 428 PR 3 9 43 XV v, 2 i 5 ¢ 38 5 R PP
JE KI5 F 715, ROC 2R T B AUC {5 m] 4G 36 73 X 25 S e AR R 40 AR ofie - AUC 76 0.9 LU |
B S ERR M, AUC 75 0.7 ~0.9 I ELA 8w HERa TR, AUC 75 0.5 ~0.7 I A SR AERR 1, AUC {K T 0.5 I
TCHIWT B MR FFE R U — b (5 BB RN {5 B AR A 1) AUC {53514 0.784(78.4%) F110.730(73.0% ) ,
FERERI R B KLU, U — A S AR RN Lo A B A A ELA o S RS B (1 6)
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