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Abstract: Landslide spatial susceptibility assessment can assist to conduct the prevention and mitigation of landslides, in which the
application of effective landslide models plays a significant role. Taking Hubei section of the Three Gorges Reservoir Area as study
area, nine influencing factors including elevation, slope angle, slope structure, land use, engineering rock group, distance to
faults, distance to roads, distance to rivers, and normalized difference vegetation index were selected to to establish the landslide
spatial database.Then the random forest ensemble algorithm was used to assess landslide susceptibility. The results show that the
sampling training scheme of random forest benefits to search suitable training parameters, and enables the random forest achieve
desirable fitting ability and generalization skill when avoiding the over-fitting problem. The landslide susceptibility mapping results
developed by random forest show a reasonable spatial distribution, where 73.35% of the landslides are located in highly and very

highly susceptible areas. Furthermore, the areas of northern Badong county, central Zigui county and the southern Yiling district
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show a higher susceptibility level. The performance evaluation and statistical results of susceptibility show that the random forest is

an excellent algorithm, and has a good applicability in the field of landslide spatial prediction.
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Fig.1 Locations of study area and landslides
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Fig.2 OOB error curves of random forest
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551 ] S 3 T LA AR08 57 ) 5 % MV 527
110°30’ 1o’ 111°30'E
Lof z . : :
2zl
=
0.8
0.6 >
i =T
& -
IS
0.4r
[
‘ ) 5 RIEGH
0.2 2 [ A
£ O 4
‘ —— VI 4E(AUC=0.871) O 3
J I #e
0.0 20km =
1 1 1 1 1 1 .o
0.0 0.2 0.4 0.6 0.8 1.0

5
K3 BEHLARARROC
Fig.3 The ROC curve of random fores

R2 BEHLRMERES TR

Table 2 Performance of random forest
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BILFR AR LA 388 e 1 T80 0, 4% T 3 4 i R RS
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OV BB Y oy e RS B B Ay b L
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Table 3 The summary of landslide locations in correspond-

ing susceptibility classes

kM WEES R L MHEE S Wk
£ i (%) i (%) o B
Wws 1040 58.47 1839 800 14.57 4.01
B 265 14.88 1475 600 11.69 1.27
4% 218 12.23 1695 650 13.43 0.91
AR 125 7.00 2232150 17.68 0.40
A 132 7.41 5382 825 42.63 0.17

W EH S5 EWEERE o i e E, o T g
A7 THT R PN 9 382 b 5 R E B e A A B B B R AR
G0 TR T I R ERE O HG O, 2% B B AL AR AR Y
Gy RAEVEAN 45 5 2 G B (Pham ez al., 2016).

5 45t

AR SCHEE T LB GIS B8 DL K S il %k 4
PR B AR, DL = e P DI b B AR S B 9T X i I
FEAE O A TR 57 W Wk 5 & MR PP AN AR L 4
87 B ML AR AR IS 38 - 1) T 245 5 2 41 1) ) R M
VAN EAF & SEBRg DL

Bl BIL AR MRAE O 35 44 10 4 12 ) B M LA B
AR, BAH XS 50 148 5 BR /N JE W % Rk
P RO FVECHE o A TE SR AIOR & RS SRS A TR
B 2 B0 A A L b 2 T 2% TR R A ) AR ]
AR A L 2 OOB 15 2% i 4 F— 45 Ul W
T FEALARAR S T U Gk 0 R G e 4 R TR AR 1 O
K, 8 T S 800 T I rad B2 A9 5, mT LA
P T A 0 BE L AR AR RS Lt A il R I R
i 75 i AL PR AR BE 08 7 455 780 S A% [R) IS E AT 9
i , A R T fR L A . OOBiR2Z ik 45 L %
BH |, AR 4R e SR AR I AL AR AT LA 2 R 1 O g
T3, SR — A 0 3 e SR B AR OO SR A AL,
1o — 5 B P R R AR R, X B T mitry (9
B . AR R B Uy I, A P RE R R R AR S0 UE TR
BLAR MR AE I R 46 L3457 W = L& 68 7, HE
W MRAR % kappa & B UL K AUC {H 43 5l A
0.791.,0.390.,0.582.,0.871. i £ Mk 5 |, Bl AL 75 Ak
B4 HE A R 2 MR IR 22 kappa & B LA & AUC H %
B3k %] 0.753.,0.417.,0.507 ,0.843. #F 5T X N 18 9 5
7 BE BIL AR AR IR 5l B RN 3 4
G N R = = [ i R R
MO Ry 42.63% . 17.68% . 13.43% . 11.69% .
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