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Abstract: For the traditional modeling process of intra-regional landslide susceptibility evaluation,
there may be problems such as non-uniformity of sample data outline and errors in the selection of
model parameters. This paper takes Liuba County of Shaanxi Province as the research area, se-
lects 10 evaluation factors such as elevation, slope, water system, rainfall, stratigraphic litholo-
gy, etc. » and uses the certainty factor model (CF) to calculate the sensitivity of each evaluation

factor as a support vector machine model (SVM) and random forest model (RF) input sample at-
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tribute values; it introduces the sparrow search algorithm (SSA) to optimize the parameters of
SVM model and RF model respectively, obtains the optimal parameters to train the two models,
and finally constructs CF-SSA-SVM and CF-SSA-RF models, which can predict the entire study
area, complete the landslide susceptibility evaluation, and verify the accuracy of the two models
through the receiver operating characteristic curve(ROC). The results show that the evaluation
results by the two models have more landslide points in the extremely high-prone areas, and no
landslide points in the extremely low-prone areas, and that the evaluation results are of high accu-
racy. Among them, the AUC values at the success rate and prediction rate curves of the CF-SSA-
RF model are 0. 994 and 0. 940, respectively, which are higher than those by the CF-SSA-SVM
model; verified by three typical landslides, the results show that the prone zones and historical
landslide points are relatively consistent. It further shows that the CF-SSA-RF model is more
suitable for the landslide susceptibility evaluation research in Liuba County, providing a guiding
basis for the local landslide disaster risk assessment.

Key words: ease of occurrence evaluation; sparrow search algorithm; random forest model; sup-

port vector machine model; ROC curve

T Yl — ™ 0 B AR M B R E L AT
16 T R AEHRFAE , — B LUK AR 2 15 1 28 35 F N R A= i
TARME R . EERgI, 2019 4E 2 E I K
PEHLCE 6 181 G, Hh i 4 220 L BB R
KER 68%0 WL T H K& THILS . T8
oY T F A R N BRI 28 A R O R i M 5 Kk vk
P X 24 30 By R IR R FEIREREHEE L, H
Bl » 2 BAE PO 7 12 00 0 e I A E P RE 1 o0 i
F AL FAT o3 1 2 WAk X R ITEE T i
e FEARGE L R AR, B BORM EWHESY . B
A 3SHARW A i K, E M Mg A Kk e Ol e
BT (T REARVRIAIL # 2 ST B A . Ge 3T AL AT L) W f
S W s e PR - 5 9 B E) Y OC &R e B B, B T Sk
B, WO L A B i P R EOR DL L
W E M BB R (certainty factor, CF) HCFHE , B #E
% 2 W 2% A7 7R A () 0 228001 TR 0 R
M) o ] LAV BR AN [ o 49 1A DY 5 (R 5 1 A i 22 L 1E
T8 K 1 18 IR 3 ot 8 vh 5y 52 N R LI R 195
We . AL 2 > LAY AT DUE O 0L R T,
8 3 50/ B A AR OB R AT A I L AT 2R A K
(0 HE A 3 (B A oy ARE A i AN 58— S5 )
T 52 0 A 45 2R, G 22 58 0] 09| S 4 1) 5 AL B AL
FRAR M2 0 45 A0 R T R ARR B — R Y R
JE L Z RGO Y BT AT ST A AR L O
5T B BN R . kB DR AR L E
KA B E TR R R B A 8 [ R R R S
KT J 18 e oy I MEVEA 25 SR R W RS Y [ —
BORIPP M O B4, AR i % R A CF ik it &
ST EEAE S SVM /9 48 8 804, ) & CF-

SVM #2856 AW 58 X FE AT 1 K % 5 &MV
S5, CF J7 ikl LLH bR & 4% R [ [R) X [A] 4
PO AR G — 25 0] L, A4 T SVMLASE 78 151 0 0 50 o 47
HHHL AT CF SRS RF #EARE A, 45 1 Bon
CF-RF f5 % B A5 tb RF #5800 & (4 10000 3R 5 A%
gi Lk e 2 A A, CF-SVM 5 CF-
RF R E B 732 W T W8 3 5 & Ve vE A b (%
i AR TR A W T A TR I Sk AR R S B0 g )
ZHEHE R BN S B W R AL SR RS
B BN A — R Y 3R . X DA AR A
S0, T 2 B0k O 75 4 FHOK 14 5 Wi W B B &
TEMEE S, b T A B B S0, AR SORE B RR
16 M KRB P (sparrow search algorithm, SSA) , iZ&
P AHEE T A BB O 10 55 1 A B Y 4R R g
8 B[R] P9 RE AR B 4 R et A . ARG IR i —
e, X5 3 FF 9] & AL (support vector machine,
SVM) #5545 B AL # K (random forest, RF) # %
TSH AL, K CF BLALE A SSA i1k SVM F1
RF #5 %1, iz & ¢ i CF-SSA-SVM #i 5 5 CF-
SSA-RF B8, I F /1 I B 3 5 K v b 3T
M 45 SR T 2 M B RO R T AR RS2

1 ARXERRETERIE

1.1 WREHR

WF T X B B A T B VE 48 O T G AR, b 2R
33°17'~33°52' , K 4 106°38' ~ 107°18', i hb Z& 1
PR E M, AR VE b SR L. B AY DX R R A
B DX P TR 2 AR A K W R R ARl 618 m, I



BT, 4 5L T CF FlA SSA {4k SVM Hil RF 4 B 54 % Ik 5 & VT 4y

123

K2 628 m, HuEHSE A RO A KW BR84Sk il
Hi T 25 PR A BT B B A 4 e R R
B, ZAEE SR 11,5 °C LR KK R E N & ik G0
FI b 1 B A\ Bt EL S ARV WA 2 (8] SO AR P %, R

MR Z o DX MR DU A 5 o0 A e ) AR 2% 0 e
A Z L W R S A2 % L ORIV 1) AN ) ) W 28468 )=
) BN X I AL 160 Ab . 5T XS K
T3 E A I 1 R

106°40'0"E 106°50'0" E 107°0'0"E 107°10'0"E
T T T
A;f\ ~ / ‘
; N ’/) 1
A A P S
@ ¥ & i /
i;,’i\&x‘\ ; L ke
. /s -
& - e Tay
P 1‘:\ wa
z ~
= S
A o mmw
?:} #1
:‘,'J f/h\‘
T A
o o R
z )RR L
5 Sl G|
= =8 i end
A / e
& / mes S
“ s
S )
£ s o
{ .
A3
i zRm
Z ¢
) e 200 !
> F : §
& km -
(2] -
e 618 0255 10 15 20
106°40'0" E 106°50'0"E 107°0'0"E 107°10'0" E
1 BT X AL

Fig. 1

Overview map of the study area
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*2 ZEMLLEHRE
Tab. 2 Multiple covariance check
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7 208 ik
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*3 M TR

Tab. 3 Impact factor classification
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Fig. 4 Susceptibility zoning map of the two models
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Tab. 4 Vulnerability zoning statistics
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Fig. 6 Typical landslide verification
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