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ABSTRACT. A mathematical form of thesurface pressure profile within a cyclone forming over Indian seas

is derived by comparison with observations of four cyclones. Using this pressure profile as input, the horizontal
distribution of wind within a cyclone field is numcricaUy obtained by assuming a quasi-cquilibrium of four
forces, viz., pressure-gradient, centrifugal. friction and coriolis forces. Asymmetry in the wind-field due to mo
tion of the cyclone is also investigated. Keeping input parameters like radius of maximum wind and speed of
translationof thestorm fixed. values of maximumwindarccomputedfor fifty cases ofcyclones for which observed
valuesareavailable in literature. The r.m.s, error betweenmodelcomputed and observed values is found (0 be
lessthan 11 knots,

It is expeered that the model will provide an objective method of estimating the surface wind field wilbin a
Cyclone.

1. Introduc:I/OII

Over Indian seas cyclonic storms occur almost every
year. Such storms cause widespread devastation on
land mainly due to the strong surface wind, heavy rain
and storm surge associated with them. Over sea
areas the strong surface wind and associated waves are
the two most important factors influencing the weather
routeing of ships . In addition, the surface wind field
inside a cyclone is an essential input for any storm surge
model. Hence, for forecasting effects of cyclones both
on land and sea it is important to know the distribution
of surface wind inside the cyclone field.

Observations of surface wind within a cyclone field
are few over Indian seas as ships avoid regions of
disturbed weather and dropwindsonde observatio ns
are not available on routine basis due to lack of recon
naissa nce aircraft. As a result the detailed structure of
wind field inside a cyclone over Indian seas is not
known except for some basic facts like asymmetry of
wind field with respect to the direction of motion, exis
tence of a region of maximum wind & empirical rela
tionship between maximu m wind and pressure drop .
In the present 'paper an :allemp l is made to deduce
tJrcbrctiearly the structure of surface wind field inside
cyclones from the basic pri nciples of dynamics.
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A parcel of air moving inside a stationary cyclone
field will be subjected to four forces, namely the pres
sure gradient force, the centrifugal force the coriolis
force and the friction force. In [addi tion Ito these,
another fo~e ansmg due to the. translation of the pres
sure field Wi ll have to be taken IOtO acco unt in the case
of a movi~g cyclone. .O~t of these five forces the pres
sur~ gradient force IS .lOdependent of wind speed;
conol!s an d storm mOll!'n forces depend linearJy on
the wind speed and ce~tnfugal and friction forces vary
as .the square of th~ wind speed. In polar coordina tes
[FIg. !(a)) , tangentlal and normal components of the
equation of mouon can be written (Myers an d Malkin
1961) as
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