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predictability of chaotic systems

SHI Zhen'"?, DING Rui-qiang’, LI Jian-ping"’, WANG Zhang-gui’

(1. School of Physics, PeKing University, Beijing 100871 China; 2.Key Laboratory of Research on Marine Hazards Forecasting, National Marine
Environmental Forecasting Center, Beijing 100081 China; 3. State Key Laboratory of Numerical Modeling for Atmospheric Sciences and
Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029 China, 4. College of Global Change
and Earth System Sciences, Beijing Normal University, Beijing 100875 China; 5. Joint Center for Global Change Studies, Beijing 100875 China)

Abstract: Based on the nonlinear local Lyapunov exponent (NLLE) approach, the influences of sampling interval
and interpolation on the predictability of the Lorenz system are studied. The results show that the impacts of the
sampling interval on the predictability of the chaotic system can be reduced gradually with the increase of the
sampling interval in certain extent. But when the sampling interval exceeds a certain value, the real local
dynamical similarity cannot be found in the resultant sequence. Thus the real error growth and the accurate
estimate of the predictability limit of the chaotic system cannot be obtained. The present study also attempts to
reconstruct the time series by using the interpolation method. However, the findings indicate that interpolation
cannot effectively improve the estimate of the predictability limit of chaotic systems whether in larger or smaller
sampling interval. In addition, with the increase of the number of interpolation, the estimate of the predictability
limit of chaotic systems can be lower. These results suggest that data with higher resolution and longer time series
can be obtained more close to the real predictability limit.
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