PRRYRE LSRN

THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

FEAS BEBON HUE K & 5 RAEPEYT IR

MR, ¥Rk, EFEM, K 4R ZKE, WF, HRA

Effect of sample selection on the susceptibility assessment of geological hazards: A case study in Liulin County, Shanxi
Province

CHEN Jianping, XIN Yabo, WANG Zepeng, CHEN Wei, WAN Changyuan, LIU Yunyan, and HUANG Junjie

TELEIHEE View online: https:/doi.org/10.16031/j.cnki.issn.1003-8035.202210037

FETT ARG HioAh SO

Articles you may be interested in

JURt I IX 5 MBI Ty KAV

Assessment on the susceptibility of sudden geological hazards in mountainous areas of Beijing

BAFRL, T, AT b T S B AR, 2021, 32(4): 126-133
FE T B AR 22 RURE 4350 55 10 I DX T A0 f T ok B e DX )

Landslide susceptibility assessment based on multi—scale segmentation of remote sensing and geological factor evaluation

ZECUR, AR EI TR E S B IR 2R 2021, 32(2): 94-99

BT GISFIIALR B A A WL SRH M5 o 3 5 e v X )
${suggestArticle.titleEn}
SRUE, KA, B, K, B, I, PR P R S PR R 2018, 29(3): 101-107

7 T e AL B L o 9 T R RS B R DX
Development characteristics and susceptibality zoning of slope geological hazards in Xiangli expressway

BN, BRI, AR, FESCe, BRI PR AL 2021, 32(5) 121129

IR It L M SR Sy AT A
${suggestArticle.titleEn}
BER, &0, B, B HE P EbERE S BR AR, 2020, 31(1): 51-56

LT RBFIZE P28 5 B AR SRR R T o R AMETEAN

Landslide susceptibility assessment by the coupling method of RBF neural network and information value: A case study in Min

Xian, Gansu Province

PR, A, ZERESP, IR, BUAER o SR T S PG AR 2021, 32(6): 116-126

%&1[&1!’[ AUIN % ’ %/E‘FE ﬁlﬂfﬁ ANy


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202210037
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.04-17
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.13
http://www.zgdzzhyfzxb.com//article/doi/${suggestArticle.doi}
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.05-15
http://www.zgdzzhyfzxb.com//article/doi/${suggestArticle.doi}
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-14

%5 354 55 3 0] e [ 5 UCE 5 B IR A A Vol. 35 No. 3
2024 4F 6 H The Chinese Journal of Geological Hazard and Control Jun., 2024

DOI: 10.16031/j.cnki.issn.1003-8035.202210037

MRS, L3, E NS, 55 FEA L IO M BT K 3% By &k MV 64 52 i)
2024, 35(3): 152-162.

CHEN lJianping, XIN Yabo, WANG Zepeng, et al. Effect of sample selection on the susceptibility assessment of geological hazards: A
case study in Liulin County, Shanxi Province[J]. The Chinese Journal of Geological Hazard and Control, 2024, 35(3): 152-162.

1 7% 128 B X b 51 R F B & MV A B9 R i

— DLl P MRk B Sy 5]

DAL P AR B 491 (). Tt 5 K 5 3 2 41

MR-, FRag, TEW, %R AL, T KEL MR, K RA
(1T IABRKFF LFIR, LT £4  123000;
20T AR KFIFRFIL, LT F4 123000)

T At T 9 R AR B B 2 HOXT M TR R B ke T o A R B B S B A EE B X SCEE DAMIAR L i, e S Y
SR K, BT GIS B AR K M BEAL AR AR B 64T 5 KA VEAN o DA BT K F SAEM BT R F WA 11, 1: 1.5, 1:3,1:5,
12 10 A0 3E 57 9 35 A5 B © %0 9K 55 50100, 500, 800, 1000 m Ay Y& U 4% 1 58 45 4 6 A 1 20 4H B R HEAT 20 M7 o 45 R R 0.
(1) 3 3% 2% 48 b . 1R 96 56 BF A1 ROC Ml 46 K 56, FF A Ll 4 A0 E 2 60 9¢ 5 A BB B8 A8 A0 X b i 9 3 5 &P VR AN 45 R A KR
WA W RE AR EG AR 0N, B O R AR A, A% A A T ) o R R 2 R O AR IR AR R R, MER R AR B, B
B ROC i 25 T 1t AU 2K F 0.8, 35575 B4 1 T A o M REA L/ T 1 x 3, BE B 0 9 55 A E 785 44 Jin %t 452 80 3% 2% 7
HER R BN, A TRE . SR FIMREAR L E 1 : 10, BEE MK E S 1000m N EEADIF KR, (2) & Mk
S R VR B A3 A A v B b 3 B AN T A T 0 A b DX, R AR L B RO R T IK . (B REAR I R R B kR
N Tr 2 R PR Sy AR g R e L AR MR 2R ot S R A 1 SR 88 BRI K AR R A, REAR R B R M R A A, XS
FE AR X 24 B 9 8 9 AR Y St B R L.

KRR A M TR K E S GIS; BE L AR AR B & ks 1R 255 IR VE B ; ROC

FESEES: P642.22 XHEIREMS: A XEHRS: 1003-8035(2024)03-0152-11

Effect of sample selection on the susceptibility assessment of geological
hazards: A case study in Liulin County, Shanxi Province

CHEN Jianping', XIN Yabo', WANG Zepeng', CHEN Wei*, WAN Changyuan', LIU Yunyan', HUANG Junjie'
(1. College of Mining, Liaoning Technical University, FuXin, Liaoning 123000, China;
2. College of Environment, Liaoning Technical University, FuXin, Liaoning 123000, China)

Abstract: The rational selection of non-geological hazard samples is of great significance to improve the accuracy of geological
hazard susceptibility prediction. This study uses Liulin County as a case study, where appropriate impact factors were selected,
and the random forest (RF) model was employed for susceptibility assessment based on GIS technology. A total of twenty sets

of models were created by varying the ratio of geological hazard to non-geological hazard points (1 : 1,1 : 1.5,1: 3,1 : 5 and
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1:10) and the distance from non-geological hazard points to known hazard points (100,500,800,1 000 m). The results

demonstrate that: (1) Through error index, confusion matrix, and ROC curve tests, the sample proportion and distance from the

known hazard point significantly influenced the geological hazard susceptibility evaluation. As the sample proportion decreased

and the distance from known hazard points increased, the overall MAE and RMSE of the models decreased, while the overall

ACC increased. All models achieved 4UC value greater than 0.8, indicating excellent predictive performance. When the sample

proportion was less than 1 : 3, the increasing distance from the known hazard points on model error and accuracy became less

pronounced, stabilizing the results. The most suitable model for the study area was found to have a sample ratio of 1 : 10 and a

distance of 1 000 m from known hazard points. (2) High and very high susceptibility areas were primarily located in the central

and northern regions, adjacent to roads and rivers, making them key areas for hazard prevention and reduction in Liulin County.

(3) Differences in sample selection led to varying susceptibility results mainly due to changes in the RF model's data feature

collection and judgment during the modeling process, as well as the representativeness of the samples. These research findings

hold significant implications for the implementation of hazard prevention and reduction measures.

Keywords: non-geological hazard; GIS; random forest; susceptibility; error; confusion matrix; ROC
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