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A HSf I{ACT. The fractal dimension of winter monsoon {October- Deccmbc r! cloud s over the Indian region
dur ing Ihe: .' year s 19135 10 1987 were de termined fro m I NSAT· I Hcloud pictures using Lo vejoy' s (19M2) rela tion ..hip
r __ \ :-;-n where. r.A and lJ arc rcvpectivcly the per imeter, arc], and the fractal dim ens ion of the cloud.

The cloud study clearly indicate..!'oClf similar fractal struc t ure 10clouds of all sites up 10 the avai lab le maximum
areal exte nt of abo ut 5 10" sq km. The mean val ue of the fractal dimension o f cloud perimeier is found to be
equal to 1.30.

1. In.roductlon

One 01 the recent approaches in impro ving o ur
understanding of the cloud systems and the dynamica l
processes invo lved in them, is a geo metrica l analysis
of Ihe cloud hor izontal pattern with th e use of sat ellite
o r radar imager ies.

downd rafts insid e the clouds a study of I he fracta l d imen
sion of clou ds will enable a fuller understand ing of the
turbulence scale buoyant en ergy gcnerat icn proceses
ins ide cloud. and th eir role in the mai ntenance of cloud
sys tems.

i.e.• P - \ 'A IJ

where, D is interpret ed as th e fra cta l dimension of t he
per imeter. Lovej oy (19~2) was. perhaps, th e first to
ana lyse meteorological data emp loying Ih: fractal ge o
metry theo ry and SIllC , then the significance of th is
approach to meteorology is beginning to be realised.

Following Mandelbrot's theo ry ( Lovejoy and Scher tze r
19M6). the area-perimete r relation is used to invest igate
the geo met ry of satellite and rada r-d eterm ined
cloud a nd rain ar cus. T he d utu arc well fitted by a
for mula in which ' he perimeter (P) 01 ' a clo ud area
(Al is liven approxi mately by the square-root of the
area 10 th e po wer D :

•

Recent stud ies (Lovejoy 19X I. Lovejoy and
Schertzer 19X6. Rys a nd Wald vogel 19X6. Skoda 19X7.
G Ifford 1989) provide conclusive evidence for the
frac ta l geometry of clouds rangi ng in size from 0.16
k!,,' to 1000 k ~' . Fractal geometry . is ab o exhibited by
d iverse chemical, physical and biological systems in
nature (Sa nder 1987. Grebogi et al. 1987 Sta nley and
Mea kin 1988. Malathi 198X. Ma ndeibro t 1989).
Th~ term "fractal" first coined by Mandelbrot (1981).
indicat es fractured o r broken struct ure . Since a clo ud
is not a sphere. its fracla l di mension is less tha n three
The perimeter of a cloud as mea sured from two di:
mension a l sa tellite pictures will. th erefore have a fractal
dimen.~ io~ less t h~n t wo., ,Fra,ctal geo me'try to cloud
shape md!cat~s baslc.self similarity, i.e., repe titio n ofsingle ..l . Frll~:tal cloud I-teomelry and detcrmin!..tic l'hau\ in .he lIhuo\plH.'ric
baSIC design In the interna l ~t r uclurc of a wide range of boundary la)'l'r

cloud sizes and shapes. Since the self simila r cloud T he self similar fracta l geo metry is charucterls tic of the
structure is a signature of the tu rbulent updrafts and field of th e un iversal period dou bling route 10 chaos or
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