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Fig. 4 Comparison of observed X with X predicted from the control (CTRL, a), in-process analogue correction of
of error (PACE, b), analogue dynamical model 1 (ADMI, ¢), ADM2 (d), ADM3 (e), and ADM4 (f) experiments

(Solid and dash line denote predicted and observed values, respectively, and only three significant digits

of initial values, namely (—6.50, —0.509, 31.6) are reserved)
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INTRODUCING THE UPDATING OF MULTI-REFERENCE STATES INTO
DYNAMICAL ANALOGUE PREDICTION
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Abstract

In order to effectively utilize the analogue information of historical observations, some theoretical and technical
problems of the analogue correction of errors (ACE) are further explored in this paper based on the previous stud-
ies on analogue-dynamical models. Analyses show that the ACE is the redevelopment of methods based on the ana-
logue-deviation equation and analogue-correction equation of errors. On the basis of such idea, a new scheme of dy-
namical analogue prediction allowing for multi-reference-state updating ( MRSU) has been developed. In this
scheme, when model integration proceeds to the period of analogue updating (PAU), multiple reference states are
re-selected and optimal forecast vectors are estimated from multi-forecasts produced by the analogue-dynamical
model using the hyperplane approximation method. Such a “selection-estimation" procedure is periodically repeated
until the entire forecast is completed. The MRSU experiments of Lorenz model have shown that the MRSU is ef-
fective in reducing forecast errors and raising forecast skill, thus preliminarily confirming the application prospect of
ACE theory. Furthermore, in the conceptual flow chart of the MRSU, introducing the ACE into the complicated
numerical model is equivalent to realize the forecast process of analogue-dynamical model without necessity to re-es-
tablish the model equation.

Key words: Analogue-dynamical model, Reference state, Period of analogue updating, Dynamical ana-

logue prediction.



