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Abstract: [ Objective ] The purpose of this study is to explore and evaluate the influence of disaster factors on
the susceptibility zoning of Loess landslide, so as to assist the monitoring, warning and prevention of
landslide disaster. [ Methods] Based on factor screening and independence test, multiple adaptive regression
spline model (MARS) was used to independently segment the data, to fit several basis functions, to
construct hinge functions to establish a connection mechanism between the basis functions, and then to
reverse self-correct, to eliminate or modify part of the basis functions to achieve independent selection of
disaster factors and give factor weights. At last, probability ratio (PR) model was introduced to analyze the
accuracy. [ Results] (1) The physical meaning of the base function of MARS model is clear, which greatly
reduces the complexity of the model and is easy to implement GIS spatial analysis. (2) The multicollinearity
and correlation tests of assessment factors are helpful for MARS model optimization. (3) The classification of

extremely sensitive and highly sensitive areas by MARS model is more rigorous and objective than that by PR
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model, and the result of landslide susceptibility classification is the result of the comprehensive effect of all

the participating factors, and the influence of key factors on the assessment results is not obvious.

[Conclusion] In the study on the susceptibility assessment of Loess landslide in Yaozhou District of
Tongchuan City by MARS model, the AUC value of ROC curve is 0.879, the overall fitting effect is good,

and the results are consistent with the field investigation results, and the results are reliable.

Keywords: multivariate adaptive regression spline; loess; landslide; susceptibility assessment
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Table 4 Factor classification of PR model and probability ratio calculation

K ¥ K734 WSS/ A WA I % AR TS S A SRE TR I % BEERLE
[0~10] 51 0.425 933528 0.362 1.174
(10~20] 30 0.250 684488 0.265 0.942
(20~30] 34 0.283 671747 0.260 1.088
WepE/ ()
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e (—1~0] 66 0.550 1244516 0.482 1.140
(0~1] 43 0.358 929045 0.360 0.995
(1~+co) 7 0.058 213926 0.083 0.703
[0~5] 42 0.350 926689 0.359 0.974
KB E R (5~10] 16 0.133 316777 0.123 1.086
(10~15] 9 0.075 206449 0.080 0.937
(15~+c0) 53 0.442 1129659 0.438 1.009
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A ¥ K F 5+ WSS/ A WM ECE I % SR TSR A SRE TR B I % BERLE
[0~0.5] 14 0.117 563566 0.218 0.534
A B/ (0.5~1] 34 0.283 990753 0.384 0.738
(km + km™*) (1~1.5] 51 0.425 748359 0.290 1.465
(1.5~4+00) 21 0.175 268301 0.104 1.683
R A LR Bk R b 3 0.025 27427 0.011 2.351
WA AR TR 2 0.017 436592 0.169 0.098
HA B AR A 40 0.333 697038 0.270 1.234
#t 73 0.608 1306284 0.506 1.201
Wikt 2 0.017 113106 0.044 0.380
[0~0.2] 5 0.042 178907 0.069 0.601
\DVI (0.2~0.3] 17 0.142 277325 0.108 1.318
(0.3~0.4] 29 0.242 598036 0.232 1.042
(0.4~400) 69 0.575 1525303 0.591 0.972
550 11 0.092 91326 0.035 2.589
570 13 0.108 166201 0.064 1.681
590 15 0.125 367596 0.143 0.877
R K H: /mm 610 7 0.058 380752 0.148 0.395
630 20 0.167 334691 0.130 1.285
650 47 0.392 737340 0.286 1.370
660 7 0.058 502243 0.195 0.300

3.4 HEBESW A B g A
B ROC 2k 1 MARS Bi g PR fompy  + RS AR
AUC{H 535K 0.879,0.875, F B MARS #5% %1 Fi i) 4.1 it i

Ko BE AR T PR BEA, W% B goit e R (B 5H &
B, MARS # AR PR AL (0 D741 45 5 24908 2 48 0 i
JEREF G 1 FUR W] BB /NI — AR . PR OB 1
Il i RO A AR o T 0, T MARS A B W) £F
FERE K Bl L e v SR IX Gk B M 2 PR BERY Y 4
s TR o BRI 2 B R 9% . BV MARS #EAY
XoF R IR DX 1 T 5 PR SR T AR, 3 B i R LA A5
8+ XA — P IR R .

4 3 B E(MARSHE RY)
BEBRCPRER)

50 18 35 B (MARSHELRY) 705
------ 18 3 5% B (PRIE BY) % —
40 | — - 4047
< : / n
g 30 [ ] g 1034
E=] ] B Y
#&20 | ] ] . 0.2@
i : ] ﬁ
10 i V. g 101&
0 i - 0

RAREOR REE PEE REE RRER
5 AEERBEZEEN
Fig. 5 Landslide density distribution map

with different models

(1) 7EFiE )2 1 » MARS #5551 ) 58 I HIE
GCV B degree {H 3G Ik /N, B4 & P € REL Rsq 18
B degree {H 3G AT LS AN, HEE T degree AN [A] HU(E 1)
SR FU R (i ROC fii£e AUC 18D B9 He A i 5%
A TE L R MARS A /)RS B OF 4 298 76 55 2%
JE T A5 BT R B T8 s VR AT TR S R A 5

(2) HR MARS 5 A X} i U8k X &1 7 88 PR
B G hy PE EO, HLAF A AT R U L S5 SR T A
AR A AR AR R R 5 38 B TR B XL
GhA A ISR 5 R R H b AR DR A — 2 R
AT
42 & it

(1) MARS BLRISZEE [ 32 50 FV 800 S E 1 A 2
T 3 pRE ] Bsf A FE 0 R BB i bR B [ A T 3
B I B2 1wl ik A B AE T, S0 B A8 B 43 ik vk 8 filE
BEAIL A 3 R e A, MARS #5758 i 35 fl IF [ 814 5
F A IE 58 4 [ 3 58 B, A R Ml B AR TR AR Y A 2%
L HJE R B B SO . 25T GIS 1925 W] 434 5
Tz, HAE AR ) TR X A W R D
G ARG WOR T 5 B AN S I SR A A G
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(2) VEM A T 1 2 F S 4 M RN AR OC MR 56 A B
F MARS BRI AL, MARS A5 81 X 2 im0k XA
e BB DX A 4] 43¢ PR BB TE Sy i KOUL . T B
AR X RN EE R R A ST F A EHN AR,
HED X PEAN 25 R B R e R B B,

(3) MARS B AE 45 1] i 8 DX 4 i e sk
P ST . ROC #I 4k  AUC {4 0.879, & (K
PERCRYF 5 B A S M B ZR A5 RARW) & 25 R T 5E
e v UK DX 32 B3 A TV B R R Y ORI
MRS S22 PR R i X e U X A o A TN AR
T 2J) 5 5 A5 R B VA B FE KA B 4 X5 TR R X 2
LA T I AR FE AR X A Y B A X R AR D AR
DX V0T A0 A0 kR - 45 ) P I (L DR b Ak YT 2 - 2% b 9
T B TR AR XS AR 5 AT % DX AR AR AP AU DX D 4 A
T IR A R e 1 e AR R A R AR i A Xk L i X
W2 R A - A
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