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A study of transformation of cyclones into waves
and vice versa using kinemat ical determinant"
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ABSTRACT. It is shown that a propertycommon to cyclones and streamline wave patterns which undergo
mutual transformation by superposition of a constant wind field is the closed zero L1 isopleth inside/outside
of wpich ~ is positive/negative. Here L1 is the kinematical determinant,

1. InlrOOo.doo

It is often seen that atmospherie cyclones are born
out of an initial streamline wave configura tion and when
cyclones disappear, a streamline wave configuration is
seen in its place. From this, one can infer that there
can be some property common to cyclones and waves.
The object of this paper is to investigate the common
pro perty.

1. Wlod field

L, = 4k. [ ( 'V ~' ) X 'V ifl ] = 4 19 ifl /?:', ( ~')

S and It are distances along and normal to streamlines.

1i:. is curvature. It is positive/negative when stream
OS

lines curve counterclockwise/clockwi se.

In this paper, we conside r a two dimensional wind
field V = ul +vi = Vt = V (cos ifl i + sin iflj). V is finite,
single-valued , continuous and differentiable. V2= u2+ ,·2

and tan ifl = (~). ifl is the angle V makes with x-axis

and is reckoned positive in counterclockwi se direction .

JJ. is difftuencejconfluence. It is positive/negative ifan
streamlines are diffluent/confluent.

('V ifl x k). 9 = I9 ifl j-.£... where 1.. is differentiation
e ll l 0111

(i) from cyclone/spiral cent re,

(Ii ) towards col point,

along the isogon. Il, is reckoned positive.

Divergence (Div) = au + OV = v oifl + av
OX oY on OS

. . ~. oifl av
Vort lclty(Vor) t= - - - = V---

OX oY OS 011

Stretching Deform~tion (D~) = ~~ - ~yv (iii) in clockwise direction of closed isogons en-
v 0 closing a ifl rmmmum (maximum of ifl if ifl were
oV ou reckoned as per meteorologi cal practice) and

Shearing Deformation (D.h) = oX + ay-
(I,·) in counterclockwlse direction of closed isogon

Kinematical Determinant (L,) = 4k. [(\711) X (9 v)) enclosing a ifl maximum (minimum of ifl if 'ifl
= (Div)! + (Vor)"- D' do- D!" were reckoned as per meteorological practice).
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