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Determination of fractal dimension of chaotic attractor for maximum
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ABSTRACf. The dimensions of attractors of daily maximum temperature (during March·May) recorded by the two
obsc:tvatories of Madras., viz.. Nungambakkam and MeenambaUam are estimated from phasespace trajectories by the method
of deterministic chaos. The dimensions provide the basic informati on on the minimum number of paramet ers required 10

ondersIandthe complex dynamicaJ. system and aJso the: upperbound (degrees of freedom) ofsuch parame ters thai are sufficient
to modtJ the: system. Tbe fiactal dimension (or theweather event. vn: maximum temperatureover Madras is between3.5 and
3.9suggesting4 panmetm: iJe necessaryto model the systemand. maximum of 19 parameten are sufficient.
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1. introduction

'Ibe minimum number of independent variables. re­
quired 10 understand the dynamics underlying complex sys­
terns, is being obtained by the theory of deterministi c chaos,
• science which has been developed during the last two
decades. Such studies we" made for Indian monsoon rain­
fall (Salyan 1988, Sujit Basu and Andharia 1992) and earth­
quake sequence (Banacharya e al. 1995).

A system whose status changes with time is known as
dynamical system. The dissipative dy namica l system
(which loses energy due to friction) always approaches a
limiting or asymptotic state over time which is the main
focus of the theory of determin istic chaos. The concepts of
the theory of chaos are excellently described elsewhere
(Kaye 1993. Gleick 1987 and Chatterjee and Yilmaz 1992).
A complex dynamical system whose instantaneous status at
differenl points of time is "presented in phase space ulti­
malely converge to a set called an attractor . The dimension
of the attracto r (need not be an inieger) is far less than that

(167)

of the phase space. The fractals, a concept from pure geome­
try, exhibit self-similarity at levels of transformation is an
another attracting area of chaos and they may have non-in­
teger dimens ion which is called the fractal dimension of
chaotic attractor (Mandelbrot 1977).

Forecas ting maximum temperature over Madras poses
problem to the forecaster in view of the modifying effects
like time of onset. intensity and the extent of sea breeze
circ ulation, strength of continental airmass advec tion etc.
The sea breeze effect over Madras is more pron ounced and
clearly identified during the pre- monsoon season (March­
May) and south-west monsoon season (June- Septembe r)
due to reversal of zonal now. However, the same cannot be
easily identified as such during the other seasons as there is
considerable amount of complexity and uncertaint y in iden­
tifying the onset and maintenan ce of sea breeze circulation
since the zonal now being unilateral during these periods
(Atkinson (981 ). In this study we propose to find out the
fractal dimension of chaotic attractor for daily maximum
temperature over Madras for the pre-monsoon seaso n.
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