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Analysis of length of predictable time of chaotic time series

WANG Wen' XU Wu-cheng’
1. College of Water Resources and Environment Hohai Univ.  Nanjing 210098  China
2. College of Land and Resources West China Normal University ~Nanchong 637002 China

Abstract Prediction experiments were performed on a classic chaotic time series the Henon mapping series with
different lengths and noise levels. It is shown that a for the noise-free series the accuracy increases with the size of
the series and the longer the series the slower the accuracy of prediction decays besides the accuracy of multi-step
prediction is fairly high if the series is long enough b for the noisy series the accuracy decays exponentially with the
increase of the step length and the size of the series almost has no influence on the length of the predictable time while
the noise level is of certain influence on the length of the predictable time the higher the noise level the shorter the
length of predictable time. Therefore it is unreasonable to take the reciprocal of the maximum Lyapunov exponent as the
maximum length of predictable time without clear definition of the criterion of prediction and without consideration of the
influences of the size and noise level of the series and it is meaningless to deduce the length of predictable time of

hydrological processes according to the maximum Lyapunov exponent.

Key words chaotic time series length of predictable time Lyapunov exponent hydrological process





