55 43 55 5 7 ¥ I ## Vol 43 No5
2023 410 A MINING AND METALLURGICAL ENGINEERING October 2023

E TS5 WK i R R F R E KU 4

I }%1,2, ﬁl' ;%3,4,5, ﬁl' &%3,4,5, 7‘,7‘;1!7_;9‘:—1’2, il]é%ff“
(T8 e 2 15 5 3 TR W T, TR VD 410004 5 2,381 Fg 44 5 5 58 W T 5 17 SRt TR AR5 rhots i1 g K VD 4100045 3.6 €64 & iy
TIN5 4 PR T W B HR L SR Wi RS KD 410083 ; 4R A G IR S MR F A IR A LR R IR KU 410083; 5. R R
HERFLE S5 (5 B EE B, Wi K1 410083)

 OE. SRRV (RF) AR FRAS LT ( XGboost ) AR BN Y0 17 ¥ 33 9¢ 5 HEAT MR A B M TEAN , 1 A0 36 L I X
SERATR A, T T R RATIEM S BIE VS E AR R IF AT S BN . Ba , R FHEE 53905 1 45 iU I 1 R0 2
PRI 25 R TSP KU TEAr . 45 2R 3R W], RF B 5 XGBoost BRI PEREAHIT , (H 205138 LU WAL IE J5 1Y XGBoost FE 7R A5 [ LT 45
REIE L SR N D B A E R OR, S A X 2 R T X 20 TR S X, DT U DX ) 255 5 g v XU
1R XU IX 38 o7 AN 5T X AR A 4.6% , FRBEAE PRI A  IRBEURN A8 38 T 46 45 X 3,

SR WK E; PLAREE T 5 I BEOLARAR; ARPRAREESR T ; fER M KU T

FESES: Po42 XEARIRES, A doi ;: 10.3969/].issn.0253-6099.2023.05.006

XEHS: 0253-6099(2023)05-0026-06

Efficient Risk Assessment of Landslide Disasters in
Changsha City Based on Machine Learning

WANG Can"?, XIAO Hao™*’, XIAO Ting™*’, FANG Yaqi'?, LIU Leilei>*”
(1. Hunan Institute of Geological Disaster Investigation and Monitoring, Changsha 410004, Hunan, China; 2. Hunan
Geological Disaster Monitoring , Early Warning and Emergency Rescue Engineering Technology Research Center, Changsha
410004, Hunan, China; 3. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment
Monitoring , Ministry of Education, Changsha 410083, Hunan, China; 4.Hunan Key Laboratory of Nonferrous Resources
and Geological Hazards Exploration, Changsha 410083, Hunan, China; 5.School of Geosciences and Info-Physics, Central
South University, Changsha 410083, Hunan, China)

Abstract: Random Forest (RF) and eXtreme Gradient Boosting model ( XGboost) were adopted to assess the landslide
hazard in Changsha City, and frequency ratio (FR) was then used to check and verify the obtained result. A vulnerability
assessment system was established based on analytic hierarchy process ( AHP) and then adopted to make vulnerability
assessment. Finally, efficient risk assessment was realized by integrating the results of hazard assessment and vulnerability
assessment with numerical classification method. It is found that RF model is similar to XGBoost model in its evaluation
performance , but XGBoost model regulated by FR method can bring a more accurate assessment. Also, the vulnerability
assessment has the largest weight value of population density, and high vulnerability areas are mostly concentrated in
downtown area and traffic arteries. The areas with relatively higher and high risk account for about 4.6% of the entire study
area in Changsha City, which are mainly concentrated in valleys, towns and traffic arteries.
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