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Establishment of Landslide Geological Disaster Prediction
Model in Soil-rock Contact Zone in Southern Shaanxi
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Abstract: Most of southern Shaanxi is loess, mudstone and soil. Landslide geological hazards easily occur in
the soil —rock contact zone. It is urgent to build an effective landslide prediction model. In the process of
landslide prediction by traditional BP neural network model, the initial weights of the neural network have
strong random selectivity and lack of sufficient scientific basis, resulting in unstable network structure, poor
convergence effect and large prediction error. In order to optimize the initial weights of the neural network, the
genetic algorithm with good global search performance is used to train the neural network based on BP algorithm,
and a BP neural network landslide prediction model with high accuracy and efficiency is constructed. The model

takes the lithology, void ratio, water content, liquid index, slope and slope height factors of the contact zone
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reflecting the characteristics of the soil-rock contact zone in southern Shaanxi as input signals, and the output

results are (0, 1) and (1,0), which indicates that landslides occur and no landslides occur respectively. The

simulation results show that the prediction results of the model are consistent with the actual results, and can be

used for the actual prediction of landslide geological hazards in the soil-rock contact zone in southern Shaanxi.

Keywords: Southern Shaanxi; Soil —rock contact zone; Landslide geological hazard; BP neural network;

Initial weight; Prediction model
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Fig. 1 Process of BP neural network optimized by genetic

algorithm
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Fig. 2 BP neural network model
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Table 1 Generalized samples of landslide geological disaster prediction
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Fig. 4 Prediction model error curve
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R EHE 1 2 3 4 5 6 7 8
FE ey 1 1 1 0.278 1 0.278 1 0.611 0
FLEREL 1 0.958 0.951 0.979 0.961 0.961 0.004 0.049
Bk 0.341 0.073 0.069 0.066 0 0.066 1 0.686
TRIHETRER 0 0 0 0 0 0 1 0.344
e 0.761 1 0.261 0.261 0.111 0.761 0 0.411
W 0 0.036 0.072 0.047 0.116 0.167 0.009 0.134
WEE (0,1) (0,1) (1,0) (1,0) (0,1) (0,1) (1,0) (1,0)
x2 BEHRRERWER
Table 2 Samples of landslide geological disaster prediction
FHEHE 1 2 3 4 5 6 7 8
Ry 0.611 0 0.278 1.000 1.000 0.278 0.278 0.278
FLEREE 0 0.126 0.088 0.96 1.000 0.88 0.077 0.077
Py & 0.474 0.279 0.199 0.144 0.173 0 1.000 1.000
TFEEL 1.000 1.000 0.678 0.344 0 0 0.344 0.344
i 1.000 0.415 0.632 0.425 0 0.218 0.252 0.252
Y 1.000 0.711 0.813 0.282 0 0.884 0.839 0.839
x3 BEHMBAREMVER
Table 3 Prediction results of landslide geological hazards
i EHE 1 2 3 4 5 6 7 8
SUNIEAES (0,1) (0,1) (1,0) (1,0) (0,1) 0,1) (1,0) (1,0)
EMEREES (0,1) (0,1) (1,0) (1,0) (0,1) (0,1) (1,0) (1,0)
3 4hiE FHIX TS R AR R E 2

At EER AL, DUERb R A SLBREE . &
AT BP MRAMNEHTETIIA, T KRS RINEFESEE A, 4 RR1S



24 O o OB 9%

MZESR, RIS SR AR L EIEN BP #HE 4 AETIL
8, FLlf I P 2 AR 2R, B Lot
PR A R, IEAR G T S BN IR
HRBHIFHARIE, 5515 M4 55 A TEE
T, BE IS TRFEHRE K, HI DR AR
IS oo = Iz ACRE D s RIS, BP SREfH
BERETRRIE, BrRLsh S W4 X OIABUE A ERIR
REEEfHS, 25T Bl R e SRE LR LB A 42
JRIEERAE DI BP #hE M WIERUE, iRt
BP HREA 4 FISICICR | IRECICR DU A2 A
RE77. HIMASTERY BP M I A TS R TR 45
HRUREREE S, 6 SEBRR bR,

SE LA

(1] 5KMR, Btk T, % WX N g #E S
FAETEMIRZE[]. A5 TSR, 2016, 35(2):
20-20.

[2] &FW, BKINE. R SRIKFFERRATGEM T
. TFEALGE, 2017, 34(6):440-444.

[3] B, VERW, JERVAT, &, BEBUR AIS BUE S REERL
N SEMERIFAT [0). H RIS TSR, 2016, 12
(2):356-361.

[4] FARRMETL. KAIRZ &I E N HAil [7]. PHRg2
K2R, 2016, 51(5):981-986.

(5] BRUIAE, FREERE, 258k, 5. MR AN I 5B & T
B HAG0 0 R REVR (). KR, 2016, 40
(3):515-527.

(6] i, EREEE, FlEr, 5. 4 BB LA ANEAR
TR ABSRIT, 2017, 48(5):91-95.

[7] BHEATER, BiE. 5T 2N MR R i A i
DAL KR SHIER A )%, 2017, 37(10):
1029-1032.

[8] ¥Fi, WHESC, S8, BT GIS ISR SPH kL
TGN 5 £ 0%, 2016, 37(9):2696-2705.

[9] SRWAAES, ZEaml, BUL. RATME S F SR
BRI )] =R, HAARIERR, 2016, 38
(4):610-619.

[ 10] Rukundo PM, Andreassen BA, Kikafunda J,et al.

Household food insecurity and diet diversity after the
major 2010 landslide disaster in Eastern Uganda: a
cross—sectional survey [J]. British Journal of Nutrition,
2016, 115(4).718-729.

[11] FEFHR, B, T2 RNEN RRE BRI
BT TRM RN A EeA SRS IAA, 2018, 48
(4).177-181.

[12] #%0k, FFLAE, FHEmk, &, BT ReER IR
I LS B0 1 SRR EETI [)]. BARRE R,
2016, 25(5):46-54.

[13] £, S, AaE. BT HEMERBE NGO
AT, 7K JIAH, 2016, 42(2):26-28.

[14] Chen K. Based on BP neural network model of Olympic
100 m performance prediction of applied research [J].
Journal of Computational & Theoretical Nanoscience,
2016, 13(12):9751-9754.

[15] BAEML, S, 456, 55, KB AL BP 144
RO PR )], 22 Rl7, 2017, 42(10):170-
175.



