TMRETFER
F67TE H55 FRE6EIA

DA ARERTID Y 4 F 37 ADHE L FH (F—IR)
— Lorenz ARERDOWEMER X U7 X — 5 (KM &
TR/ _F’EIC L B FHIICOWT —

I /ZRR /NIIVS R
OB | —reFF T E

Estimation and Prediction for Dynamics of Chaotic Time Series (I)

On the Dependence of Lorenz Equation on the Initial Value and Parameters

and Its Prediction by Nonlinear Least Square Method
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Abstract : Study in the field of hydro-meteorology relies mainly on observed time series. Tradition-
ally, a stochastic approach has been regarded as the only way to deal with this study, but recent
findings indicate that many hydro-meteorological time series possess chaotic characteristics. In this
series of research, in order to study the dynamical system which represents chaotic behavior, the
Lorenz equation is treated as an example for the purpose. In this paper, firstly, dependence of Lorenz
equation on the initial value and parameters, and its spectral characteristics are shown. Then
nonlinear least square method (NLSM) as an off-line prediction method is applied to identify the
Lorenz parameters and to predict its time series for the two cases. In one case the structure of system
dynamics is given by the Lorenz equation, and in the other case the structure is unknown. The results
show that the identification and the prediction by the NLSM are difficult especially for the case of
unknown structure, unless initial parameters are very close to their true values.
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