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Fractal dimens ions of clouds arou nd Madras
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ABSTRACT. Following lead from Lo...ejoy's (19821 in...'estigations the struct ure of radar determined clouds
aro und Madras in northeast monsoon season (Oc tober-November 1986) was investigat ed.

Six hu ndred cloud echo samp les having a rea between SO and 5350 sq. km detected with in 200 km rad ius by a
high power Scband radar located at Madras were analysed for the relation between their perimeter and area.

Co nsistency of 'he relation \l:Ct",een the perimeter (P) and erea ( A) thr ough a log P .'S log A plot a nd of
fracta l dimensions (I» of cloud penmeter. has been establis hed and conclusions drawn that cloud perimeter
confo rms to fractal curve.

From tbc regression line of the log P I'.' log A scalier diagram the mea n values of D -=1.30 an d S= 2.01 were
evaluated. where S is the constant of proportionality (or the relation P__AD:2. These values have been
suggested 10 be used as base values for finding out D values for individual clouds in northeast monsoon season
around Madras for their possible realtime use in identificat ion of clouds having strong horizont al/ve rtical winds
embedded within them. especially in cloud field associated with cyclones,

I. Introduction

Mandelbrot 's (1981) theo ry on ' Fractals and the
G eometry of Natu re generated good int eres t .in the
scientific co mm uni ty a nd seve ra l studies mvesu gatr ng
geo metrica l sha pes of radar and sa tellite determined
clouds a nd rain areas. have since been ma de by re­
sea rch workers. Lo vejoy ( 1982) studies a rea- perimete r
relat ionsh ip of rad ar and sate lli te determined cloud
and rain areas extending from I to 1. 2 X 10' sq . km
area, and suggested th at area-perime te r o f clo ud fit
well in a relati on p_A1JI2. where P IS the perrmeter
in km, A the area in sq. km and D thc fracta l dirn en s­
ions of cloud pe rimeter, From the ob served co nsistency
of area- perimeter rela tionship he dre",:' the co nclusions
that clo ud a nd ra in areas arc fractals since they do not
exhibit any charac terist ic ho rizonta l leng th sca le bet ­
ween I and 1000 km .

(3 11)

In th is study. st ructure of radar determined cloud,
a round Mad ras have been a na lysed with a view to
ascerta in wheth er these co nfo rm to fract als.

Sinec frac ta l is relat ively a new co ncept a nd. perha ps.
this being the first of such stud ies a ttem pted in o ur
co un try. the intro d uction to 'fractals' is given in some
det a ils, in th e fo llowing pa rag ra ph.

I . I. What are fr actals?

Before Ma ndelbro ts theo ry o n 'fractals" th e irregula r
and fragmented faces of nature such as mo unta ins
rivers. coast line , clouds etc co uld no t be inco rpo ra ted in
th eory by classical or Euclidean geo metry. Man dclhrot
co ined a wo rd 'fractal' to de scr ibe th ese irregular a nd
a ppa rently co mplex natural sha pes.












