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Abstract: The basic concept of establishing linear velocity field with fixed period term in CORS stations
height time series is described, and the problem of deviation between given period and actual period is
pointed out. Therefore, this paper proposes a nonlinear velocity field modeling method for CORS stations
height time series. This method takes the linear least squares solution as the initial value of iteration, and
uses the gauss-newtoni-teration algorithm to solve the unknown parameters of the nonlinear velocity field
model, realizing the nonlinear fitting of height time series data of CORS stations, The test method for the
heteroscedasticity of the residual square sequence of the fitting model is given, and the basic criteria for
the establishment of GARCH (p., ¢) model to reflect the fluctuations of non-stationary sequence are
expounded. The six CORS stations at home and abroad more than 20 years as the research object, the
height of time series nonlinear velocity motion model is set up, the results show that the CORS stations
height movement does not exist strict year or half year cycle, the approximate periodic motion is most
obvious, the approximate period of two years than the minimum, cycle in deviation of 12% , half year cycle
is 18% , two year period is 6% » nonlinear modeling accuracy and effect is better than the linear model as a
whole, The ARCH test method is used to obtain the heteroscedasticity of the residual square sequence of the
nonlinear model of CORS stations height, that is, the residual sguare sequence has non-stationary
characteristics. GARCH (p, ¢) model is introduced to model the non-stationary residual square sequence of
the height component of CORS stations, which reflects the non-stationary fluctuation of the residual square
sequence. The feasibility of GARCH (p, ¢) model in modeling non-stationary residual square series of CORS
stations height is verified, which provides an idea for future modeling of non-stationary noise series of
CORS stations height and reconstruction of nonlinear velocity field with GARCH (p, ¢) model.
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Tab.1 The initial value of nonlinear Gauss-Newton iterative method
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Tab.2 The model parameter value and precision evaluation value by nonlinear Gauss-Newton iterative method

S8 BJFS KUNM SHAO BOGO YAR2 AUCK
a/m 0.001 80 0.006 00 0.006 80 0.000 66 —0.001 00 —0.000 23
b/ma ! 0.002 20 —0.001 10 —0.001 00 —0.000 28 0.000 42 —0.000 28
Ai/m 0.006 90 0.007 50 0.007 60 0.005 00 0.006 30 0.006 80
fi/a! 0.988 70 1.01 250 1.012 80 0.998 00 1.01000 1.120 40
@1/rad —1.674 40 0.073 50 0.082 90 —1.470 40 —0.408 70 —0.146 00
Az/m 0.001 00 0.001 30 0.001 50 0.000 70 0.000 75 0.001 00
fa/a ! 1.990 50 1.870 70 1.816 80 1.981 80 2.020 00 2.042 80
@>/rad 3.353 70 1.501 50 1.438 40 2.940 80 2.448 90 1.068 50
As/m 0.000 23 0.001 10 0.001 30 0.000 60 — —
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(nl)rmse/m 0.006 00 0.007 90 0.007 88 0.004 90 0.006 03 0.005 31
({)rmse/m 0.008 10 0.009 22 0.009 30 0.006 41 0.008 14 0.007 71
rnew 0.976 64 0.952 31 0.952 46 0.965 23 0.953 64 0.964 85
R? 0.852 30 0.823 45 0.819 95 0.886 52 0.852 32 0.886 58
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Fig.2 The height data modeling results of 6 CORS stations
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