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Abstract: Xinyang City of Henan Province, located on the north-south boundary of both geography and climate of
China, is prone to geological disasters. The assessment of geohazard susceptibility is of great guiding significance for
disaster prevention and reduction. Based on the data analysis, 7 indexes including slope gradient, aspect, terrain
curvature, distance to water system, distance to faults, nighttime light index and vegetation index are selected and the
CF-LR model is used to assess the geohazard susceptibility in Xinyang City. The results show that the geohazard
susceptibility in the area can be divided into four categories: extremely high-risk area (accounting for 11.39% of the
total area), high-risk area (19.51%), medium-risk area (14.20% ) and low-risk area (54.90% ). The results are verified
to meet the requirements of rationality and accuracy, indicating that the CF-LR model can objectively and accurately
assess the geohazard susceptibility in Xinyang City.
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Fig. 1 Distribution map of geohazards in Xinyang City
1—3h ¢ 14, (geohazard site); 2—H X A4k (boundary of county); 3—4k
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Fig. 2 Distribution of geohazard sites by slope gradient
1~8: <5; 5~10; 10~15; 15~20; 20~25; 25~30; 30~35; >35
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Fig. 3 Distribution of geohazard sites by slope aspect
1—F 4 | /K 3 (flat ground, water area); 2—Ib (northward); 3—F4
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Fig. 4 Distribution of geohazard sites by terrain curvature

1~6: <-0.5; -0.5~ -0.2; -0.2~ -0.05; -0.05~ +0.05; 0.05~0.2; >0.2

FZK AR . TR b BT I 3 5 3 A T K
XTI PR R 30 AR P Y, AN DRI o i v
FERE, a BRI Tl 2 4500, KK R E
BRI R I LR SO S5 A B SR R R
mi %) 43 % 6 9% : <100 m, 100~200 m, 200~300 m,
300~400 m, 400~500 m, >500 m (&l 5).

B [ T
Bl s HLTCRE SAERK RIS b A

Fig. 5 Distribution of geohazard sites by distance to water system
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Fig. 6 Distribution of geohazard sites by distance to faults
1~6: <0.5; 0.5~1.5; 1.5~3; 3~5; 5~8; >8 km
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Fig. 7 Distribution of geohazard sites by nighttime light index
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Fig. 8 Distribution of geohazard sites by NDVI
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Table 1 Deterministic coefficient calculation results

of each evaluation factor

W+ SREH KMmEAUmM?  RELME CF
<5 15171.04 444  -0.3972
5~10 1578.6 295 0.7406
10~15 1039.5 113 0.5538
L) 15~20 615.02 43 0.3059
20~25 282.99 13 -0.0536
25~30 108.3 4 -0.2392
30~35 30.78 2 0.2531
>35 435 0 -1.0000
A 543.99 4 -0.8486
B[4 4288.99 199 -0.0441
Peray & 5092.53 273 0.0946
[E4] 434131 192 -0.0889
[ 4563.76 246 0.0996
<-05 2.01 0 -1.0000
-0.5~-0.2 130.68 15 0.5774
W -0.2~-0.05 1046.05 157 0.6769
-0.05~0.05 16315.26 545  -0.3119
0.05~0.2 130.639 194 0.6735
>0.2 30.19 3 0.5118
<100 1476.81 102 0.3010
100~200 1048.49 82 0.3827
S 200~300 1060.21 85 0.3979
300~400 1071.59 76 0.3193
400~500 1045.36 55 0.0822
>500 13225.06 514  -0.1952
<05 1232.50 181 0.6715
0.5~15 1964.07 226 0.5806
S 1.5~3 1928.48 175 0.4681
3-5 1597.28 119 0.3520
5~8 1581.46 134 0.4303
>8 10623.43 79 -0.8461
<0 13541.75 594  -0.0917
0~10 5188.53 306 0.1813
10~20 135.09 1 0.4072

AT HFE AL
20~30 44.83 3 0.2785
30~40 13.36 0 -1.0000
>40 4.00 0 -1.0000
<-0.1 1042.77 34 -0.3249
-0.1~0 6183.60 157  -0.4743
0~0.1 6105.38 433 0.3193

NDVI
0.1~0.2 3139.82 242 0.3736
0.2~0.3 1319.34 40 -0.3723
>0.3 1136.31 8 -0.8543
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Table 2 Correlation coefficient matrix of evaluation indexes

X1 X, X X Xs Xs X7

X, 1000 -0.008 -0.144 0.123 -0.128 0.120 -0.078
X2 1.000 -0.004 0.001 0.019 -0.019 0.066
X3 1.000 0.083 -0.123 0.026 -0.123
X4 1.000 0.177 -0.097 0.144
Xs 1.000 -0.056 -0.002
Xs 1.000  0.086
X7 1.000
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Table 3 Results of logistic regression
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Table 4 Rationality test results of geohazard
susceptibility evaluation

SR WR ARG TS EGR REN N RS
R km? % o0 % (11100 km?)
WE 214530 11.39 84 42.0 3.92

= 3673.03 19.51 71 355 1.93
rRA 267438 14.20 30 15.0 1.12
f&  10337.73  54.90 15 75 0.15
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Fig. 10 ROC curve of evaluation model

6 itit

DTEEZH AR T, T8 hn A R MR g 4 M s 2
B NN RE WA — R B EULPE T AR 5T A 8 bk
LT BT e e AR SRR DGR BOR i AT T A L A
FE—E I R T

2) X ML 5T K F VAN B T RS TN R TS K
Pk SERE S IEIERE TR A 2 K b E kA
R RN R G R FE LR 5 7% 08, AW 5 3. B
FEX I AU PR FE IR SO A 7 AR

7 it

1) BH T M55 9 56 5 2R 1 3 T RS /MR U < 37K
> B K72 5 > 3 0] > 2% [A) AT e 48 Ko 3 R >
NDVI>HIFE il %,

2) fRPHTT L 5 R DR S Ko 32, T
10 337.73 km?, /5 H 54.90% , 3= 43 A0 AE 42 A6 5B e
] B R X, Hb TR R AR BN s M B kDX TH R
2 14530 km?, 51 11.39%, F 80 A e 76 PH AL ES,
HRRIEK, SR R 22 S5, h—m ok
XA AFEHR AR A

3B R AR GEA TG A 50, MO SR 3 )
REEERR, MR ESMNEZ, PR G
. ROC 2R xRS i fErf MRS TG 36, H AUC


http://www.fineprint.cn

B H TANGE T CF-LR BERUAG T 4 15 BH TiT 3t B K o) e VAR 81

7 0.828 K5 EE 4k , i CF-LR #5RY RE A% 45 ok 2 WL e
iyt GHE PH T B 5T A T PEAT

S E 3k ( References ) :

[1]HFIL, Gk, TAE 2T CF A Logistic [BIEBLR A 4524 #i 5
9 By KA VR (1], K SCHL S T AR, 2016, 43(6): 154-161,
170.

Tian C S, Liu X L, Wang J. Geohazard susceptibility assessment based
on CF model and Logistic Regression models in Guangdong| ] |. Hydrogeology
& Engineering Geology, 2016, 43(6): 154-161, 170.

[2]R%E, BAAME, XIREER, 4. 52T GIS FIfE B R A )1 2 3
Yoo BAEVEA (). BEET, 2020, 53(2): 308-320.

Wu C R, Zhao D M, Liu C J, et al. Landslide susceptibility assessment
of Longchuan County based on GIS and information value model [J].
Northwestern Geology, 2020, 53(2): 308-320.

[3]EH, RAVF, BIKE, % FET GIS FIfE B AR 22 ot M

R E Gy RAEVEN [T ], i B 9CE SR AAER, 2020, 31(3):
96-103.
Wang L, Wu J P, Zhao B X, et al. Susceptibility assessment of geohazards
in Chizhou City of Anhui Province based on GIS and informative model
[J]. The Chinese Journal of Geological Hazard and Control, 2020, 31
(3): 96-103.

(4] ol #Amy, WhdE, 5. 2T GIS 5otk ZEBHT ksl
W) KN ] TR, 2010, 18(1): 15-26.

Xu C, Dai F C, Yao X, et al. GIS platform and certainty factor analysis
method based Wenchuan earthquake-induced landslide susceptibility
evaluation[ J]. Journal of Engineering Geology, 2010, 18(1): 15-26.

(SR, B, W, 5 TP ERE-(F BRI U1 K854

PIEE S RV (T ] R B R E SRR, 2021, 32(5):
137-150.
Zhou T L, Zeng C, Fan C, et al. Landslide susceptibility assessment
based on K-means cluster information model in Wenchuan and two
neighboring counties, China [J ]. The Chinese Journal of Geological
Hazard and Control, 2021, 32(5): 137-150.

(610, Mfmte, BER, S5 JET e 1tk 2R Bh SRR At DX bl
SR (T]. TR AR, 2019, 27(5): 1153-1163.

Yang G, Xu P H, Cao C, et al. Assessment of regional landslide
susceptibility based on combined model of certainty factor method [J].
Journal of Engineering Geology, 2019, 27(5): 1153-1163.

(7RI, BEmieE, XL, 35T CF-Logistic 0 1 M VT4 e B
PR % G BN T ], AR TARFFFSE, 2021, 28(4): 404-410.

Fu S L, Liang L P, Liu Y G. Assessment on geohazard susceptibility in
Xinlong section of Yalong River based on CF-logistic model[J]. Research
of Soil and Water Conservation, 2021, 28(4): 404-410.

[8]3kehiz, XEHIE, #iitt, 4. HRE AT L IETFR BT L o

T B2 5 TR, 2022, 41(1): 157-171.

Zhang Z Y, Deng M G, Xu S G, et al. Comparison of landslide
susceptibility assessment models in Zhenkang County, Yunnan Province,
ChinalJ]. Chinese Journal of Rock Mechanics and Engineering, 2022,
41(1): 157-171.

[OIRER, BHET, FhiM. —FhZ5-5 SMOTE I 2 2% 1) T

WG KA I ] RBOEF M UFE BRAMD) , 2020, 45(8):
1223-1232.

Wu X L, Yang J Y, Niu R Q. A landslide susceptibility assessment
method using SMOTE and convolutional neural network[J]. Geomatics
and Information Science of Wuhan University, 2020, 45(8): 1223-
1232.

[TOJRBESY , MM, BHAL, 45 JHUAS TR LS iy 3t 5t 9 T e e vk 1

M——LAPEI ST E A L) ] Hs S PEIR, 2018, 27(3): 272-278.
Zhu ] S, Deng H, Yuan Q, et al. Risk assessment on the geohazards
in alpine and gorge region of Eastern Tibet: A case study of Gonjo

County[]]. Geology and Resources, 2018, 27(3): 272-278.

(11 ]5RICHE, RETHE, B0eT, 55 JUBRR SR ICE b R R Ah

BRI LAFFEL) ] A 12 5 TRRAAR, 2020, 39(8): 1595-1610.
Zhang Q K, Ling S X, Li X N, et al. Comparison of landslide
susceptibility mapping rapid assessment models in Jiuzhaigou County,
Sichuan Province, China[J]. Chinese Journal of Rock Mechanics and

Engineering, 2020, 39(8): 1595-1610.

[12]FZAR, iR, V2600, 55 FETF e M 2 B0 5 12 55 0] A

BUR G T I S AP —— LA SR M 8 T R E S ) . B2
HARETH, 2020, 20(1): 96-103.

Qin Y G, Yang G L, Jiang X Y, et al. Geohazard susceptibility
assessment based on integrated certainty factor model and logistic
regression model for Kaiyang, China [J]. Science Technology and

Engineering, 2020, 20(1): 96-103.

[13]Shortliffe E H, Buchanan B G. A model of inexact reasoning in

medicine[ J ]. Mathematical Biosciences, 1975, 23(3/4): 351-379.

(141608, 205, £TUR, 5 BERLMEAS 52 R EIIBATER S

LRI H B 5 LR ). AR a2 i (AR AR, 2012,
43(5): 1932-1939.

Wang J, Guo J, Wang W D, et al. Application and comparison of
weighted linear combination model and logistic regression model in
landslide susceptibility mapping[J ]. Journal of Central South University
(Science and Technology ), 2012, 43(5): 1932-1939.

(15 TXUFRME. K HETTET L (1) X 5 & VR BRI 2 HOR LB 52

[D]. Jbmt: E#ERSE, 2014.
Liu Z H. Research on characteristics and formation mechanism of
sudden geological disasters in Tianiin Jixian mountain area[ D ]. Beijing:

China University of Geosciences, 2014.

(F 4% 134 7 /Continued on Page 134)


http://www.fineprint.cn

134 oo B

2024 4F

Province[ J ]. Geology in China, 2017,44(5): 1031-1032.
[11JPhse %, FNE, SRIRZR, &% KA R IR ALK ] o
i, 2019, 46(2): 430-431.
Sun Q F, Tian H, Guo X D, et al. Strontium-enriched areas
discovered in Lianhuashan, Changchun[]]. Geology in China, 2019,
46(2): 430-431.
L1220, EF. LR MEF R ZIIUR 15 RIKH KRR R
KAL) #R K, 2016, 38(5): 16-18.

Li L L, Wang L. Analysis of formation causes of natural mineral water
nol springs between Anhui Province and Laoshan double spring of
Xianxiang County[J]. Ground Water, 2016, 38(5): 16-18.

(13 ]8R, B4, B, 4. Wim A R R A UK GEEE i
SIFRFAKKILT ] HFSBE, 2017, 26(1): 67-72.
Huang S C, Zhao S J, Xia Y, et al. Potential evaluation and
exploitation division of the drinking mineral water resources in Hunan

Province[ ] ]. Geology and Resources, 2017, 26(1): 67-72.

(_E#% 81 W /Continued from Page 81)

[16 JZELR, R, M3, 4. 25T CF-LR 41a B8 B i K 3

G R —— LU A TR e TR R B oIl ] ARK
T, 2022, 53(7): 119-127.
Qin HF, Tan S C, Shi Y Q, et al. Geological hazard susceptibility
assessment based on CF&LR combined model: Case of Ning’er Hani
and Yi Autonomous County, Yunnan Province [ ] ]. Yangtze River,
2022, 53(7): 119-127.

(1718, Hem s, $K, 4. GIS LHF T CF 5 Logistic A%
G I LS s K 2 RAETFN ) . LR A4, 2021, 29
(2): 526-535.
Luo L G, Pei X J, Huang R Q, et al. Landslide susceptibility
assessment in Jiuzhaigou scenic area with GIS based on certainty
factor and logistic regression model[J]. Journal of Engineering Geology,
2021, 29(2): 526-535.

(18 Kz, ki, 100, 5. JETF CF 55 CP-LR BRI T &

Gy ARV ], P MR S B ia A, 2022, 33(2): 96-104.
TuSY, Zhang Z Y, Fu H L, et al. Geological hazard susceptibility
evaluation based on CF and CF-LR model[J]. The Chinese Journal of
Geological Hazard and Control, 2022, 33(2): 96-104.

(19 It ZE, Tt SCRF, SN, 45 VLI M ST PREE RPN S8 b 5
PIEWFELY ] LT, 2011, 38(6): 1599-1606.
Huang J J, Gan Y Q, Miao S X, et al. A preliminary study of the
evaluation index system for geo-environment regionalization in Jiangsu
[J]. Geology in China, 2011, 38(6): 1599-1606.

(20 J=B5Hg, AUF L. FET ArcGIS YT TR 55 ] T 1 I 3 LS M 3
[J]. MBS 08, 2019, 28(3): 289-292.
Guo B M, Quan K X. ArcGIS-based disaster risk assessment of
Longwu river basin in Qinghai Province[J]. Geology and Resources,

2019, 28(3): 289-292.

(_E4£% 114 T /Continued from Page 114)

[32JPMELim, E38, WSCHE. P T 2t N POK Y TDS 204 AL K
AN . R, 2022, 41(1): 278-287, 299.
Sun H L, Wang G L, Lin W J. Distribution characteristics and
enrichment mechanism of TDS geothermal water in Xining Basin[J].
Bulletin of Geological Science and Technology, 2022, 41(1): 278-
287, 299.

[33 80— "%, EEHF, 5E, & HELp Kb PUK R AL R AE K
AL ]. P EMLEE, 2022, 49(6): 1711-1722.
Xing Y F, Wang H Q, LiJ, et al. Chemical field of geothermal water
in Xiong’an New Area and analysis of influencing factors[J]. Geology
in China, 2022, 49(6): 1711-1722.

(34 J5kHg, W3CH, XM, 5. PUEAT 85 m i A R SR SOtER fh -2
fiE B R[], BB BT R 2 2 4 (AR 0D, 2014, 41
(3): 382-392.

Zhang M, Lin W J, Liu Z, et al. Hydrogeochemical characteristics

and genetic model of Gulu high-temperature geothermal system in
Tibet, China [J]. Journal of Chengdu University of Technology
(Science &Technology Edition), 2014, 41(3): 382-392.

[35]5%7, XUMR, HIKEC, S5, POREHGE MR SR K AL A AR AE K Pt
JEAGSELT ). HUTRIETT, 2020, 66(2): 499-509.

Guo N, Liu Z, Nan D W, et al. The characteristics and reservoir
temperatures of hot springs in Jueyong, Chamdo, Xizang (Tibet) [J].
Geological Review, 2020, 66(2): 499-509.

[36 13RI, HR, w82, HEF R X R AR PRI 5] (3 3 AR XS
HO R R ) ], B EoR 5 TR, 2019, 19(25): 33-37.
Gong X J, Tian L H, Yuan X T. Isotopic characteristics and forming
environment of natural geothermal fluids in the plain area of Henan
Province[J]. Science Technology and Engineering, 2019, 19(25):
33-37.


http://www.fineprint.cn

