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ADSTRA<.."T, In the present study attempt has been made to obtain the dimensionality of atmosphere by using
Grassberger and Proccacia's model of correlation dimension on pressure parameter for Ahmedabad station. Based on
single 'Variable lime series. the dimension of pressure attrac tor is evaluated 10 obtain a lower bound on the number of
essential variables necessary to model atmospheric dynamics. A low dimensionality of the order of five 10 seven foc the
pressure variable was obtained if interannual andseasonal variabilities arcexctuded by using~S0031 data.
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I. In troduction

Lot of research is going on to get into the details of
variabili ty and predictability of atmospheric flows. Our
study is based on phase space approach. which in turn is
based on the works of Packa rd et al. (1980). Takens
(198 1). Grassberger and Procaccia (1983 a. b) and
Broomhead and King (1986). According to Packard et al .
(1980) and Ruelle (1981 ). if the mathematical formulation
of any system is not available. then the information about
the system can be ded uced from studying the lime series
x (I) of a single variable . from that system. The theory
behind such an approach is that a single variable
observable from a dynamical system is the result of all
interacting variables and thus any observable variable will
contain the informatio n of evo lution of the dynamical
system. Fraedrich (1986. 1987) used this approac h to
study the lime series of daily pressure at Berlin and
oxygen isotope record of platonic species. In this paper
study is initialed to go into the details of evolu tion of any
part icular weather system over Gujarat region. A time

( 8 I )

series of sea level pressure for a period of 20 years has
been treated to chaos analysis for the estimation of
attrac tor dimension and corresponding embeddi ng
dimension ( Packard et al. 1980. Grassberger and
Procaccia 1983 a & b). Using the same method. Satyan
(1988) has shown the dimension of annual rain fall around
5.1 and Kulkarni (1991) gave a lower value of around 3.8.
Ray and Panda (1995) gave dimensionality value of 3 for
temperature time seriesovershort time scales.

2. Materials and methods

Synoptic data of mean sea level pressure height in
geopotcntial metres (gpm) from 1970 to 1990. collected
from [MD. Pune was used for the analysis.

2.1. Evaluation of correlation function

The pressure auractor is embedded into an n­
d imensional phase space spanned by a time series and its
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