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Abstract

By using time-lag coordinates we can reconstruct the evolution of weather dynamic system in embedding phase
spaces from 80 year’s observed daily averaged surface pressure and temperature data at Taipei and Heng~Chun.
From the relation between correlation function and dimension we can calculate the correlation dimension in different
embedding spaces.  If the correlation dimension dose not increase with the increasing embedding dimension, we
say there exists an attractor in the weather system. The dimension of the attractor is the saturated value of the
correlation dimension.

In this study, we found that: (1). there exists a low dimensional (possibly less than 10) attractor in the weather
dynamic system; (2). the dimension of the attractor may be underestimated due to insufficient data and (3). the
choice of time-lag constant may affect the saturated value of the correlation dimension, thus may affect our estimation
of the dimension of the weather attractor. Furthermore, we found that the saturated value of correlation dimension
derived from temperature data are, in general, one degree larger than those from pressure data. We suspect that

this phenomenon may be caused by the local inhomogeneous properties of the weather attractor.

Key words: attractor, correlation function, correlation dimension, embedding, dynamic system, phase space

reconstruction.



