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Use of kinematical determinant to locate the centre
of cyclones and the ring of maximum wind
enclosing the centre
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AJl8TRACT. It ill; este bllshcd tllnt· th e kinf'matioal determinant [rr:. {('VU)X( V lI)}] Dan he used t c
dotormlnc tho eenf.re of oy olonoll and tho ring of maximum wind Cuolo8ing the cent re.

r, Introduction

I . I. Tho streamlines spiral and terminate at
th o centre of a cyclone as illustrated in Fig . I.
The speed is zero at the centre. Proceed ing from
the cent ro outwards in any direction, it is noted
thllt the speed increased, reaches B maximum
whereafter it gradually decreases a. SI'O \\11 in
Fig. 2. Tho locus of such points of maximum
speed is called the ring of maximum wind in this
paper. A schematic il lustration of the speed field
(Fig . 3) where cont inuous lines aro isotnoha, nuni­
bers are speed in knots and AllCDA indicated hy
a broken line is tho ring of maximum wind.

1.2 . An exce llent treatment of th e properties of
t wo d imensional linear vector field is given by
Godske et al. (1957). Linear vector fields do not
ha ve maximum of speed/magnitude in the finite
regions whereas tho actual winds do have. After
a st udy of t he availablo lit erature, the nnt hor notes
that t horo is a necessity t il l a critical cxamiuati on
of tho kinematical properties of spira lling circula­
tions which arc essentially non...linear. Hence, the
ob jectives of this pa per are to study the kine­
mat ical parameters associated with spiralling
circulations as in cyclones and eateblleh th"t the
kinematical dete rminant can he used to locate the
cent re of a spiral and the ring of maximum wind
enclosing the centre.

2. Constraints

2 . I . A two dimensional vector field V="i -I-vi
is studied, The magnitude V of the veutnr is given
by the relation 1" = «' -I-v' where fl and v lire
r",JJo,1 th e components of th e vector, If V is the
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wind, th e magnitude is called the speed. V, fl , 0

and (V ' ) are functi ons of z and y. An arb itrary
sca la r .p = .p(z, y) also used in this paper.

2.2. The fields lire constrained to be

(II) Single-valued

(b) Fini te

(e) Cont inuous

(,I) Differcutiuhle

(e) ~;xplll\llahle ,.. Tayl"r's series. The e"pan­
sion from a point·(:r• •yo)tak en ll8 the origin is

.p = .p-l- {( ~: )z -I-(~ :)Y} +
aL (.1'•• gJ (at z•. !Ito) ' at (z.. g.)

V= [.xp.ins ion of Il] i -I- [expansion of 0] i

(j) At II point where th o vector vani shes, tho
gradients of its components and its
kinematical determinant do not vanish.
If V, for instanee, vanishes at a point ,
t hen 'i7« ;O& O, 'i7o;o& Oand [('i7ul X('i70)] 7'0 0
at that point.
















