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Kang M Y, Zhu Y Q, Chen C, Shao B R, Wang T. Research on landslide sliding distance prediction model based on multiple
nonlinear regression and BP neural network. Geological Bulletin of China,2022,41(12) : 2281-2289

Abstract: Landslide disasters seriously threaten the safety of human life and property and have a certain impact on land resources. The
landslide sliding distance directly indicates the impact and accumulation range size of landslides, which is an important parameter for
estimating the affected area of landslides and assessing the potential risk of landslides and is also an indicator that needs to be focused on in
landslide prevention and mitigation work. In order to predict the landslide hazard range more accurately and efficiently, this paper uses
the theories of multivariate nonlinear regression and BP neural network to estimate the sliding distance of the landslide, respectively.

And to study examples of landslides in the Tianshui region, the results show that both models can be used to predict landslide.
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Compared with the actual results, the BP neural network has a higher degree of fit and accuracy.

Key words: multivariate nonlinear regression; BP neural network; gliding distance of landslide
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Fig. 1 The geographical location and sample land distribution of the study area
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Table 1 Landslide sample information
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Table 2 Calculation results of the linear correlation of single factor landslide elements

Wi o 250 4 34 Hb 2T I b

AR TT 2 AHIE R B AR TT 2 ARG R B
YRR % 22 (AH) y=25.38x"304 0.4702  y=0.011x>-0.9985x + 306.08 0.6266
EYE R S) y = 0.4344x"57 0.8357 y = 1.6571x"47" 0.8312
W (1) 0.0536 0.0328
RS BEE R B (u=H/L) 0.0588 0.1272
YA E (KT y) y= 99.602x + 557.27 0.5752 y=379.5x+432.76 0.5378
I AR (PR K) 0.5170 0.1490
FE R 0.3870 0.0900

LA 0] 5 P B e S S AR A, B MBS T
WEPE RIS R AR ORI 2 RO B 2

5 o4 O 3 Y s B R %) DR 3R e S ) AR i
SSHERY 43 1)y T B AR (0.8357 ) | i BT THDE &
(0.5752) HEJEHIA (0.517) IR 2 (0.4702) AH
BB (0.387) TR (0.133) FIARHHE 5 BE 152
F50(0.0588) , HUATIA K52 RIS X i 7 e 35 1 3
P S 1 PR A W R M M TR S B
A TS 25, PTAE R 22 ot AR 2Rk [l ) A A
A7k I b 2 T 3 e S A FE b R T R M

AR A% DR 20k I 30 3 s S S v A Al 4R v
YER, B0 BB U547 40 B, A B3R 7o B AR
It A A B HE LR M LR AL IS, A £ on 4k ik
FEALEAT A BT, A BUAE 32 ZE A0 R e R 2R v 1
TR AR X 2 22 2 2 SRR SRR R R I IR & ik
TRE8 T M G R A i A S T R 1, 45 B0 04 &5
mr.

- 116.819 + 0.002S + 0.539AH -

0.003AH* + 23.187In(S) (R* = 0.960) ,T = Hi7Z

L =

— 173.476 + 4.2585%% + 3.0804AH""
(R* =0.812) ,T = [%M

(7)
A S YR AH AR R 22, T
PR,

7 25 3 M B b 2 VA B T AR b R AR B
D-W =2.077, B AL I D-W =1.625(% 3) , %
K i W5 2 Il 57 M Bl =399.510 >F o (F s =
2.61) ,Fyy =132.098>F, ., P =0.000<0.05, Fi I A
Gt S, ULHTE 0.05 K ga K- I iz B A

TR A % L e AR R M I )9 0 B S, AT
TH A,

SRR ST 1Y 22 J0 AR 2o Pk 1m0 Ay v B AR A7
330 PR TG 56, LT S b 0 1 B A BB L 3k L
FKT 10 A HBFZ I I 10 4> FE TR AL I Ok 5 RE A
fFRHATIAE, FE R ALK (7)), HHE T
1515 shith 2 5 S PR i sh I 2 IEA T L3R, 40 B HLAH X
W (F£4), mF 4 0l X T HER & B, 3E
AR MHXT R 228 0.61% , e KA X iR 25 H
11.98% 5 X T B 5 & 10 3k, A0 2R AR 0 A /N A
SHRZE AN 0.37% , e KAXTIR 2 12.16% , I,
SR 22 o0 AR S A [l U= A5 76 43 31) F50 000 b 7% | % B 175
UV Sl A EE Y

25 bR, 220 AL ] ) A R i 0% T i i
HREFE XSO R, YFESHER
X R 35 Ve Sl S ) AR L M L R I AR B & Taylor &
FE RGBT ) P AR A 3 45 DR 26 ) i 3 i ol B
A AT
3.3 FHEZEMEIERI R L 5 RRIEIE

AR K T S Hh o] A 0 8088 T AR R L, &4
AEFRIEAG B 192 Z5 M WA AT B, R 134 58K
W TFINGFEA, 30 25086 1 T30 0F, 28 45 54
FHFM, LSS ER AR 1 1) 70% A ZRAEAS  15%
SRR UE B, 15% Rl B s TR W s R
U P K B Z2 A IR B AR 1 B B2, I HL 45 A R

x3 ZTBEXEH

Table 3 Multiple correlation coefficient

Fi 7 R R JH%J5 R? bR fE= KR
HFEFEA 0.980°  0.960 0.957 49.037 2.077
FEMIEL 0.901°  0.812 0.806 114.208 1.625




2286 M Jf B IR

GEOLOGICAL BULLETIN OF CHINA

2022 4F

R4 FEEEPBEBREER

Table 4 Nonlinear regression model test results
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1 114.0800 100.4163 11.98%
2 123.1700 108.7141 11.74%
3 103.6100 96.7813 6.59%
4 92.8500 86.4384 6.91%
5 78.3200 75.7050 3.34%
=
6 579.5030 602.0008 3.88%
7 266.4900 246.2345 7.60%
8 71.5850 69.0334 3.56%
9 65.0480 58.7377 9.70%
10 67.4300 67.8396 0.61%
1 848.9849 911.8369 7.40%
2 378.9010 366.0614 3.39%
3 751.9303 813.8553 8.24%
4 664.1453 744.9368 12.16%
5 798.3964 723.7249 9.35%
W
6 674.3973 676.9118 0.37%
7 658.7645 662.6150 0.58%
8 560.3139 583.3253 4.11%
9 568.5081 545.4595 4.05%
10 402.6479 426.6198 5.95%
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Table 5 BP neutral network model test results
biag)) e S K- R A - biag))a o S K- TR A5 -
= BRZZ =2 VEL — WA
¥ T BER/m WEEE/m A T HEER/m WEIER/m
1 601.1812 613.0617 1.98% 1 422.6054 419.8734 —0.65%
2 776.7570 783.4776 0.87% 2 522.1985 512.9397 =1.77%
3 675.6853 607.7622 =10.05% 3 204.6307 205.0255 0.19%
4 541.9784 545.0218 0.56% 4 280.4112 278.6681 =0.62%
. 5 638.5164 594.7821 —6.85% . 5 318.2101 319.4857 0.40%
i ' W T o
6 627.1131 577.6841 —7.88% 6 362.5568 365.213 0.73%
7 1132.0020 1034.372 —-8.62% 7 182.6633 178.6214 —2.21%
8 790.7921 787.0566 =0.47% 8 293.9445 296.3856 0.83%
9 761.6214 733.1141 =3.74% 9 379.9835 413.9774 8.95%
10 669.9125 647.8153 =3.30% 10 254.1331 264.9736 4.27%
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