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Abstract The authors have proposed to extract the predictable components to make prediction in the numerical
model which has nonlinear chaos. The method of extracting predicable components was introduced in a simple nu-
merical model, and the numerical experiments were done based on Lorenz system. In the experiment, the authors
found that the velocity of initial error increase is different for different components in the phase space, and there are
some particular directions with slow error increase. That is to say, there exist predictable components which are rel-
atively stable and insensitive to initial perturbation. The numerical model of the predictable components was estab-
lished by extracting predicable components based on the evolution of the eigenvalues of the tangent operator error,
and projecting the model variables onto the substrates. On the basis of these, the impacts of chaotic states, the er-

rors of model parameters, and the external random noise on extracting the predicable components were studied. And
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the authors found that the numerical model of the predicable components has a better forecasting skill.

Key words numerical prediction, predictable components, singular value decomposition, Lorenz system
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variable; “pred”: predictable component)
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Fig. 2 The evolution of errors under initial value INI2 with error e<20. 1; (a) The initial status; (b) the evolution steps are 10; (c) the
evolution steps are 1000; (d) the evolution steps are 2000
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Fig. 4 The same as Fig. 3, but for the first 500 steps with initial value INI2 when (a) e=0. 01 and (b) e=0. 1



