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Application of spatial autoregressive model in prediction of high slope deformation

QIN Dong, CHEN Huiyan
(Datang ( Betjing) Water Engineering Technology Co. , Lid. ,
Datang Environment Indusiry Group Co., Lid., Beijing 100097, China)

Abstract ; In consideration of the fact that the interaction between different monitoring points is seldom considered in
traditional displacement monitoring, the application of the spatial autoregressive model in the prediction of high
slope deformation was examined based on the basic theory of spatial econometrics. Using a high slope as an
example, the results of displacement prediction based on the monitoring data of exterior deformation were compared
with those from the traditional autoregressive integrated moving average model. The results show that, with a
significant spatial autocorrelation coefficient, the spatial autoregressive model is more accurate than the traditional
model in prediction of slope deformation, and that, compared with the traditional model, the spatial autoregressive
model has more concise parameters, considers the factors more comprehensively, and can perform displacement

prediction at different monitoring points at the same time.
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Fig.1 Layout of measuring points for exterior deformation of an artificial high slope downstream of a project
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Table 1 Moran’s I for different time sections

FF5 H 39 B EH P FFe ERY B HRR P
1 2010-02-01 0.257 0.011 12 2011-01-01 0.048 0.520
2 2010-03-01 0.582 0 : : : :
3 2010-04-01 0.063 0.445 40 2013-05-01 0.276 0.007
4 2010-05-01 0.434 0 41 2013-06-01 0.402 0
5 2010-06-01 0.378 0 42 2013-07-01 0.4383 0
6 2010-07-01 0.062 0.446 43 2013-08-01 0.298 0.003
7 2010-08-01 0.334 0.001 44 2013-09-01 0.137 0.148
8 2010-09-01 0.335 0.001 45 2013-10-01 -0.192 0.112
9 2010-10-01 0.515 0 46 2013-11-01 0.026 0. 665
10 2010-11-01 0.162 0.096 47 2013-12-01 0.151 0.108
11 2010-12-01 0.324 0.002
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Table 2 Comparison of fitting accuracy of spatial autoregressive model and ARIMA model

R d, R W, W, S Ry, Ay By
BB AL AT A 0.876 2 -0.092 3 —0.434 5 -0.1459 0.577 5 0.920 4 6 057.297 6 103.061
[ 7 2880 I A 75 0.8135 -0.395 1 -0.126 5 0.578 9 0.920 3 5914.754 5949.077
ARIMA #5751 0.910 8
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