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Assessment of Landslide Susceptibility in Xinyuan County
Based on Machine Learning Models
YUAN Xu-shan, LIU Jing-hui *, HUANG Long-sheng, LI Xin-xu

(School of Emergency Management, Institute of Disaster Prevention, Sanhe 065201, China)

[ Abstract] Landslide disasters pose a serious threat to residents’ lives and socio-economic development. Taking Xinyuan County as
the study area, 17 landslide influencing factors were selected as the initial factor set. Through multiple collinearity analysis, 10 land-
slide factors were screened and an evaluation index system for landslide susceptibility in the study area was constructed. The landslide
susceptibility was then evaluated based on three typical models: logistic regression (LR), support vector machine (SVM) , and ran-
dom forest (RF). The evaluation results of the model were compared and validated using the area under curve ( AUC), landslide
ratio, and field investigation under the receiver operating characteristics(ROC) curve. The results show that low-susceptibility areas
are mainly concentrated in the valley plain of the Kongnais River, where the terrain is flat and the landslide susceptibility is relatively
low. High-susceptibility areas are mainly located in the northern part of the Kongnais River valley, the Awulale hilly area, and the wa-
tersheds on both sides of the southern Yishikelike Mountains and Nalati Mountains, as well as the area south of the Qiafu River, where
the terrain is complex and varied, leading to a higher susceptibility to landslides. Among the three evaluation models, the SVM model
performs the best, with an AUC value of up to 0. 985, indicating its high accuracy in landslide susceptibility assessment. Furthermore,
the high-susceptibility areas identified by the SVM model have a high density of landslide points, accounting for 86% of the total, fur-
ther validating its effectiveness in landslide susceptibility assessment. Based on the above results, the SVM model is more reasonable
than the other two alrorithms in assessing landslide susceptibility in Xinyuan County, providing a scientific theoretical basis and refer-
ence for landslide prevention and control in the region.
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Fig. 1  Distribution map of the research area

FEIETR N6 345, Tl JE e A A A 2 i S8
A R R Z - RN R AT
it 7 B i o KCE SE B PRI, 2545 5 R T M PR
5 BRI LA R NS TR 8l 3 A OCHELERE I KS
APERCT 14 BHRAR N TR ARG, X L84 Th
R 1 45 g K 7 B i 5 9 By e e ) i VA
PRAE T IR S IR, AR SET R 2 R LER
I R I AR R 0 DR R AT PO, B
IR FR LRI e s AR T I K 2R B g R % B
B AEWT A B PEVPAS h R BUHE AR, S0 Ui 450 Ay

T 9 MRS IRAR IR R T XA [ R
TBLAAE T B M B R T AT B MRV AL . R
T — R ARGV AR, (15 TR B 21 0 4
P S R A 2 | b T B e AR R R MR B 3
JE ey e st 3 B AR A SR B IN R [
BTG T NIELE AT 23 1 Sl 0 BT ASF B R R A
bR PRSI 5 R B4 B S L e S Y A R IX
SRARE Y A, AR TR IR B 00 b 5T BR B R AR R D
TR | A RO 2 35 e A LB Y B, B9 1 17
e S AN AESE ) alPS I E SIS W V7N

&1 BEERMEIT AR R RER

Table 1 Landslide hazard assessment data and sources
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Fig. 6 Landslide impact factors
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Fig. 9 Local landslide hazard results and field investigation map
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