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ABSTRACT. Pressure field associa ted with a spiralling wind field as in a cyclone is obtained by
. areal integration and aho by integration along lsogons. Furth er, expression for vertical motion is

obtained. Vertical downward motion is shown to occur in the eye of the cyclone when the cyclone
is rela tively intense characterised by strong winds on the ring of maximum wind and /or contraction
of ring of maximum wind.

I. Introduction

I . I. An impo rtant pro blem in meteorology can
be stated as follows :

Given a wind field, ob tain corresponding pres
sure field from the equation of motion for horizontal
wind vecto r V as in ( I ),

p{ ;)V +IV 3V + (V. V ) V+ (k X V) / +
3t ~z

+K V + 2 D cos ,p II ' i}= - V p (I)

Here K is the coefficient of friction . In this paper
we take friction al term as KV. But for frictional
term, the equation of motion ( I) is the sa me as
8.61 p. 253, Dynamic Meteorology and Weather
Forecasting by Godske et 01. (1957). Geo strophic
and gradient winds extensively used in meteorology
are none other than solutio ns of( l) und er variou s
constraints. Isobars are same as streamlines in both
the cases. Since cross isobari c winds are conspi
cuous in cyclo nes with closed isobars a nd further
vertical motion associated with vertical shear
are also importan t in cyclones, solution of ( I) merits
a de novo attack. The objective of th is pa per are (i)
to ob tain relation between cyclone wind field and
pressure field and (ii) vertical mot ion in a cyclone.

(165)

1.2. Nomenclature

V ~ II i + 0 j = V(cos </1 i + sin </1 j ). Hori
zontal wind vector

</1 direct ion reckoned positive counte rclock-
wise.

s distance along streamline
n distance along normal to streamline
" , distance along isogon : positive along

(V</1 x k) vecto r line
r radial distance in polar coo rdinate
8 angle in polar coordina te
n unit outward drawn normal vector

311 3' 3/J 3 1'v. V ~ - +- = 1' - + - divergence
3 v 3y ;JII ~

, = ~ _ 1:!. = V 3</1 _ 3 1' vorticity
()x 3 y 3' 311

L1 = 4 ()II (), _~ .1:.) = 4IV </1I '£" 1'2
3 v () y 3y ()x 3111 2

Kinematical determinant of V

L2 ~ L, _ ( :lll + 3 0 )2
ax ?y

-0</1/;). if positive, streamline is counterclockwi se
curved and a</1 j()s if negative, clockwise curved.
























