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Extraction of eucalyptus trees along railway lines based on decision
tree classification and identification of potential landslides: A case
study along Guangxi section of the Guizhou—Guangxi Railway

MA Mingming', WU Shanggian®, XIE Meng', TONG Peng', YUAN Xiaobo'
(1. China Railway Engineering Consulting Group Co. Ltd., Geological Survey and Subgrade Design Institute, Beijing
100055, China; 2. Yunnan-Guangxi Railway Guangyxi Co. Ltd., Nanning, Guangxi 610059, China)

Abstract: The unique growth characteristics of eucalyptus can result in the depletion of soil nutrient and fertilizers, leading to
land degradation and geological hazards like landslides. The Guangxi region in China has suitable climatic conditions, and
numerous eucalyptus are strategically planted along railway lines, posing the risk of potential landslides. To proactively identify

potential landslides along railway lines, this study takes the Guangxi section of the Guizhou-Guangxi high-speed railway as a
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case study. Based on Landsat 9 OLI, GF-7 imagery, and DEM data, a decision tree classification algorithm is employed to
extract the planting areas of eucalyptus within a 1 km buffer zone along the railway. Then, comprehensive analysis
incorporating terrain and landforms factors is conducted to identify potential landslides hazards. The research findings show
that: 1) compared to other methods, the decision tree classification algorithm conducted in this study improves the classification
accuracy, with an overall average classification accuracy of 87.19% and an average Kappa coefficient of 0.80, indicating that
this method can effectively extract the range of eucalyptus in the study area; 2) A large number of eucalyptus are planted along
the Guangxi section of the Guinan high-speed railway, with eucalyptus distributed in patches in hilly areas. The eucalyptus
planting area within the 1 km buffer zone along the railway is approximately 14.48 km?; 3) The planting of eucalyptus in the
study area has a certain impact on the bridges, emban kments, and tunnel entrances of the railway. A total of 33 potential
landslides were identified in this study, with an accuracy rate of 86.84% through field verification. The above method can

effectively extract the planting range of eucalyptus along the railway line, and combined with geological factors, it can

IR

proactively identify potential landslides, enhancing the safety of railway operation.

Keywords: high-speed railway; potential landslides; decision tree classification; eucalyptus; confusion matrix

il

0 35

J VG b DX R P AR T RN, R — i
S, JE A L v A ST O A Y R R AR K
R R R A ML T, R fk M #E 3R 40 it R K, 53K
+ iR Ak, K - PR RRE AL, AR AR S AR MR R R
YIPT, BR BV I PR R X I, ik AR IS 2 I
3ot S8 b ST S, DT A Mk 65 1 XU, 7™ A A T
TG4 REFHREN G F LT 7ok, & s
AEBWIE B T M N TR R X UGG SR R Bt A0 B 2R 2
G & AR i ) 1 DR DL, 3R R 25° i AR B 5 ik
FIR Ml 5 1o ) A5 IR W A 1 K o o 2 (A5
BRRETK . HHER, AR5 AR P A b A
Yy, KW 5 it i b A ISR E . LA A S
R, H ATk RIS B e AR LA PR
BRI 5 T, G5/ DR ARG AR AR T 5 | A 114 3 S U R
PIBIFFE 775 o 18 IR AR HAT R Bl P s 42 B 7 15 6
FIRE F7, AT 4B & Ik BV 4R (0 b R, 7R BRI TR
T A A D T R R T ORI MM, AR SGE
AR, 276 FIH 205 18 BB, =i DR b X R R
R AT T HRER, DI X REAR FiAR mT 8 5 | A i) T 33 st A
HEAT PRI

AR SCRIFE 1 T S7E TR 0 BT £ T A i B0 i
IV B ZR5 53 BT o IR BRI FH 3 BB AR B Bk AR 31 ]
FERGFE B R . R REE AR, B
PRI TT IR Ry PR 3 SRR SRR LA
PN R 2 3 7 S NI S S SR A PN
HE-A, 287X Landsat8 OLI SR 9E 41 R
PRI, 45 S 3R W PSR 432 T VR AT S5 I R ke g 4 B

o T 22 AR UOLR I v ) X 5 22 R 4 5 i, KR [
JRUBE 243 590 ) 2 5 J8 B35 R ASORT CART 2SR R ASE 784 L ik
TT o3 FEHE WAL N TARAE B, A 2R T CART YLsfei
PEEUREA N T AR SR . A WIFoE R B, g 43
O SR WA 5 FBL 7E Landsat 5245 by JHRCR AL LE

A SCLL Landsat9 OLI 5218 B IR, 1) FHARAE $2 B
(7 R R SR, X 5 R kT TS B TR AR 1 km SR o
X N B TE L UEAT 3 I . TR, 25 ARk 1n) | by
T3 1) A5 DR 2, 2 BB H PRI A o e T A7 2 1) T 33 et A
S BRI VY 8 T I R R R TR, BRI AT R
B PRER A 4

1 AR

1.1 ST XA

A ST SR DX By B R k)P B 7T Ey L B
BT ARMEEN 1 km B2 0P IX, HF5E X TR )P
M, M AT 2%, R 30 ~ 600 m, HLIE AL R R AR,
SRR, Bk e, TR, B A, BRI, &
BB, N AR,
1.2 BN

W9 X 55485345 an & 1 fi7R, Landsat9 OLI #1%
1 5%, FREU ] A 2022 4F 4 H 9 H, 23820350 30 m,
WFE 48 A A9 Landsat9 OLI 5214 )8 T C2L2 245, & &t
8 B 8 AR R AR IE, T PR AT WAL B A Bk
GF-7 5218 7 5t, ARELF[E] 2 2022 4F 4 1 9 H, Z5 [A] 43
BERNWOKRGL . N T HEE G BRI 2, X GF-
7 AR S UEAT WAL B AR, WAL B IR SR OE L BIE
it F1 K2 8.5Y . DEM #EHL ASTER GDEM v3.0 %4,
23 [A] 43 HEEER 30 m.,



2025 4E

CHEIRH S PR 7S BRI S M S IO T S BRI R A R —— LS s k) P B 1 -39 -

25 50km

B1 HRREHEAHE

Fig. 1 Distribution map of the study area and images
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Fig. 2 Decision tree diagram

8 PP F AR5 B UL 1, 43510 13— fbAE B+
%0 (normalized difference vegetation index, NDVI) 1 A
R YA R AN PR, I P 6 B v A B S A, L R AR
TS R ) R AP 2% 728 AL T IX A ) 5 LAt AR A 1) A 3
i +8 % (enhanced vegetation index, EVI) J& X NDVI {2
HE, GRS A AR IR 3 5 RS U A s, 42 5
F R W 0 e 0 U L A B 45 %X (ratio vegetation index,
RVD) 2732 H T Al 38R0 W I 2% (s ) 00 A 9 i, 36

TAE B 7 T e AR, I B AE B 45 42 (perpendicular
vegetation index, PVI) BE#E — 5 FE AR 4 18 e 5 1) 52 e A1
KA TP, 22 (B AF 1% 45 21 (difference vegetation
index, DVI) ] U8 & 41 1)+ B85 e i A2 461, 5 11
5 9k 45 %L (soil-adjusted vegetation index, SAVI) Flfffk
Y A HEIH 15 AH B 45 X (optimized soil-adjusted vegetation
Index, OSAVD) 45 & ], 7T LA b B AR 39 16 57 %6f
G AR IBCAE SR 5 e 20210, PR PR B (WET ) J2 1 I 3l 3



- 40 - Hh T B S B R oA AR

IR

PREE 0 R, S A s (IR AE S AR G o e IX B
A PR BRDAR DL, VR AN 72 50 315

1 RARREZFLREBHEER
Table 1 Information table of various indices in the
decision tree

ERAE L] A
NDVI npvi = YIRZRED
NIR+RED
Vi EVI < 2.5(NIR—-RED)
NIR+6RED—-75BLUE +1
DVI DVI=NIR-RED
NIR
RVI =R
RVI= on
PVI PVI =0.939NIR —0.344RED +0.09
SAVI savy < (LHOSWNIR-RED)
NIR+RED+0.5
NIR-RED
OSAVI __ NIRZRED
osAavi NIR+RED +0.16
WET WET =0.151 1BLUE +0.197 3GREEN +0.328 3RED +0.340 7TNIR—

0.711 7S WIR1 - 0.455 9S WIR2
F: BLUEWEDOLIEBL, GREEN OGN B, REDNELIGHEL, NIRYIE

LLANIE B, SWIR1 NS AL, SWIR2 NS 412,
2.1.3 PR A B A A E

TR SREB 1 r BAH B E EHE OC R B DR SRR R ke
R RRICR, 1 RS 23 MR IR B e £,
B E 8 T s B B R R, B R SREARS 1 s Y i
BREL . PR R A o (R A 1) AL TR AR iR

(DF5 8 Fhid B B 58 . 1155 Landsat9 OLI
AR 8 MR AR B, P IBCHE A A DX A 1) 12 2 K,
Xf 8 A SR HOR R 0 A W L AT e S . AR
B 3 A A5 R I, 8 i AR B A B — o LR
PE, FEARF G B oA

(2)ge it 8 i 45 Ko A ML . AR 8 IR B 4L
3 B Z A H R R, (B SR A AT LGE AR AR &

-

wmbichf 0 0.25 0.5 km

w0 0.25 0.5 km

HROC A R B, B B S T A RS . PR UL
(1),

_ 1 —(x—p)’
Je0= \/Znaexp( 20 ) o
AP x—— 8 R B B

o— R SRFEE AT AR IEZE

p—— B AR A M

() AR . G, — SRR AR &
{5 X[ (confidence interval ) &7~ 1 A7 DX [H] N A 75 B A
S EIAARERS, AR SCHERR 5% BIEUE T, HEEL
8 P AR EL 95% 1B AR AR A BSR4 0 14 B 4

()7 p BENAL . MRS DL 50 R . 5 GF-
7 UG PR T B 25 SRR O B A3 2 SR P A
g3 WA X3, R O REAR X SR A FEA X, Ge i
IYFEAR X SR FEAR X P 8 Fifvizd Sk A (el T Bl , T
B IEEA AR S B . SRJ5, BRI A
REE, 2838 30 8 10 40 SRS 1 & 1E 8k - BR A Ik .
AR SO S B RI LG BIEEAT T 2 A1, B2 )i g
BRE DL 2, 3 UMM 43 28 R 4 SR DL IR 3.

F2 RRREZLRIEHEE

Table 2 Threshold values of various indices in the
decision tree
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Fig. 3 Local area classification results during threshold optimization process
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