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Susceptibility Assessment of Geological Hazards on Major Traffic Arteries in
Western Sichuan Based on Stacking Ensemble Machine Learning Models
WU Feng-tao, YANG Zhi-quan” , ZHAO Xu-guang

(Faculty of Public Safety and Emergency Management, Kunming University of Science and Technology, Kunming 650093, China)

[ Abstract] The terrain in western Sichuan is complex and varied, and the geological structure is active, which makes the construc-
tion and maintenance of the traffic trunk line face the challenge of frequent geological disasters. Ensemble learning algorithm can opti-
mize the shortcomings of the algorithm in geological hazard susceptibility assessment and improve the accuracy of the model, which has
significant advantages in geological hazard susceptibility assessment. Taking the riverside high-speed as an example, 12 feature varia-
bles such as slope and relief were selected to construct the geological hazard susceptibility evaluation system. The forecasting perform-
ance of the modeling of the integrated algorithm and a single algorithm was compared and analyzed. The main control factors of the geo-
logical disasters along the riverside high-speed were discussed and the practicability of the model was verified. The results show that the
proportion of high and extremely high geological hazard prone areas along the Yangtze River high speed is 18.21% and 9.85% , re-
spectively, which are concentrated in the Leibo section and Jinyang section. The area under curve ( AUC) of the receiver operating
characteristics (ROC) curve and the precision-recall (P-R) curve in the integrated model. The AUC of ROC curve (0.84 ~0.86),
the AUC of P-R curve (0.81 ~0.85) and the F, score (0.78 ~0.79) of the three single machine learning models are significantly
higher, and the prediction performance is better than that of a single machine learning algorithm. The development of high-speed geo-
logical hazards along the Yangtze River is controlled by topographic and geomorphic factors. The new damage points are located in the
highly prone areas of the model, which verifies the accuracy and reliability of the Stacking model.

[ Keywords] geohazards; machine learning; susceptibility evaluation; expressway; prediction accuracy
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Fig. 1  Geographical location of the study area

Mtk . www. stae. com. cn



Mo oA

Science Technology and Engineering

5342

5 TR
2025,25(13)

WG| e iR 2 A b T SR 2 B R O 3 R B OIR
B MR E SR T AR R

UTARR | BB 2 X SO0 S S s R B IR T A 0
SNGE | KR A 25 PR3 1l A2 56 B T RE SRR 4L 3l
TR T 3 ST RT3 1, 5 B0 3 AR 2SOl 2 F)
BRI N 2835 3l e A 3T T 82 33 45 M ot
RFER NG AT, AU & TR F R AR ER,
I X N A 35 R DX S e R ) ol 1

2 HEKBRMBARTTIE

G s R s T BRI TAE
RE 2 R, EEAFELIT 4 9B,

(1) 7E S b A Y el R 0 i S AR ik
ATFEE , g7 Hb o I R 12

(2) XTI FE AR PPN IR TR 2t oA

(3) fdi AL S 27 2 B I okly 3 Jo ok 3 5
PRI

(4) %] ELBRUE Stacking £ B L A% 27 > A Y 5 PR
— B SR 2 A PR RE 22 5
2.1 HIERIE
2.1.1 BRREHRREE

FHF AT 5 I M b i) o ¢ 3 i B3 940
A, HA AT A T K E 159 A~ K E 404 Al
AR RE 377 4, FEE LT 3 Fhikieikis,

(1) VL35 A B It H 87 T i e T B A
TRE R HUI0T JE] ] DX sl 4 7 1 e o 4 3 a5 e A

(2)i81d Google Earth 52 AL 51 i 5T K 3 o5, %
T Melton Ratio fER T 0. 6 HEFR KT 3. 3°4F
Sk DX AT B AT 98 B fe /N B ) 2 1 3 1
TSI AN BTSSR A R K

i ' FHElE ] L

n v v T 3 .

I S Bk | wRa [ L

i T RAE [

I e | ‘ HET, |

b | B Fﬁ: HHE mgg@gg %R [

b Do W2 B RET [ 1
wERE (o L TEEE S |1
< B [
L — L
" E | | L B A

e U R el g

,,,,,,,,,,,,,,,,,,,,,,,,,,,

________________________________________________

: o BRI A
wm_ | b ik

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

DXl T )RR R e B R (2 5 ] R A B
SANTE] AT A PSR, B R 5 5 1 3t R ) A
A, Z VIS A S

(3) H &R 43 DX IR %) 52 A50RG AN 2, TG 1k v 1
PRI AE 2023 4E 5 1 F1 2023 45 9 H 4T T ScHh %
£ BOIEA S 38 IR PR VE R ME , R TR A A
HRFS(E3),

WETEOUT WA I E AR A3 8] o] Lk 1k
B A5 (AR A e — i ad A, R, A

.
L

() i S VA 2 5 IR

I
B3 SEHb A S E A 1 K T L

Fig. 3 Comparison of field investigation and remote

sensing interpretation of geological disasters
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