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Computation of Streamlines associated with a low latitude Cyclone

A.. C. TANGUI

Mef<oroiogical Qtfice, S elV iuu
(Reccit-ed 2 September 1965)

AHSTRACT. 'to'1'1I1I\ a vailable wind dn tn at..'lun mh. compu tations W(,l"O Ol allaof th e vurrieit y Ilold ass-x-Iuted with
• cyclone, which struck the southern half uf pe nin sular Iodin in Decem ber 1~O L By defining a stream funct-ion 0+0 .
such that the Lapl eciun of ~ is the vor ricltv , we solved a POi8l!'1D equatio n for y by relaxation . It W lUI as sumed
that q. van ishes along the boundary of the region chosen for study, Comp erieon s were th en made betwee n
(i ) wi nd eom pone nte computed from the gradient of y and Hi) the actual wlnd. Apply ing stll,tisti ('aJt('818, we find that
t'rere il! l\ gnd ..arec.nem between the computed anti the observed wind. suggcsrlng that at 500 mb, tho n m -divergent
put of the wind veet or provides a good approximation to th e actual wind,
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where k is the unit vector along the vertical,
\1 = i (8: ax) + i (a/ay) and i, i are unit vectors
along th e X, Y axes in a rectangular co-ordinate
system.

If We represent the verti cal component of vorti­
city by ,. then from (2 ' I) it follows that

\1' 'P = , (2' 2)

Equ ation (2' 2) can he solved as a boundary value
problem for 'P, if we know '. We can evaluate ,
from the actua l wind field by computing the zonal
"and th e meridional v components of th e Observed
wind. Using finite differences for derivativ es, we
have -

where£:,II , £:, v, £:, x, £:, y represent finite increments
in u, u, x and y respect ively. By choosing suffi­
eiently small increments, we may estimate the
right hand side of (2 '2) at each noda l point on 11

rect angular grid . Equation (2' 2) can then he
'01\'00 by relaxation. For boundary conditions we
have assumed that 'P van ishes along th e boundary
(If the region under consideration. The boundaries
were placed at a distance sufficiently away from
the centre of the storm, 80 as to eliminate, as far
as possible, the propagation of errors from the
boundary into the interior of the region.

3. Numerical results

In Fig. I. we have shown the 500-mb contours
and upper winds at 1200 G)IT on 23 December
1964. This chart corresponds to the period when
the storm was centred over the extreme south of
the Indian Peninsula. In Figs. 2 and 3 we show

(2' I)

function 'P is related to V by

V =k x \1'P

t . IntroduetJon
Synoptie meteorologists at low latitudes have

been concerned abou t the lack of geostrophic
balance in their region. To gct over th is difficulty,
Ri ehl (19M ) and Palmer eI al (1955) have suggest­
ed th e kinematic method of analvsis. TI,e main
difficulty, however, is that the stre~lIl line~ drawn
by this technique cannot be readily used in any
prediction model, On the other hand , if we define
a stream function such that the wind vector is
measured hy its gradient, we have a usefu l method
of computing th e non divergent par t of the vector
wind . It is generally accepted that th e non-diver­
gent component, of the wind L~ about an order of
magnitude larger thar- the irrotationnl component,
and some support for th is has been provided b j
Scott (1958) . The method of delineating the wind
field bv a stream function has also been considered
by B'rown and Xeilon (1961), Bedient and
Vederman (19tH) and Hawk ins and Rosenthal
(1965). I n th is paper we have computed the stream
function associat ed with a cyclone which crossed the
southern parts of India in December 1961. The
purpose of thi s pap"r is to examine, on a sta t istical
basis, how good. all approx imation to the actual
wind was provided hy the stream function at
500 mb.

We realise that th e importance of the irrotationa!
component of the wind vector, as compared to th e
non-divergent par t is still a matter for furth er
investigat ion at low lat itudes. Thus, Hawkins
and Rosenthal (1965) found that the st ream
funct ion could not locate a cyclone at 1000 mho
But a part of th is failure could be attributed to the
choice of boundarv conditions in the case studied
by Hawkins and ' RlJSCnthal (loc. cit. ). We have
confined the present investigation to only 500 mb,
where the irrotational component is likely to be
relativel.. unimport ant.
2. Theoretical consldenUons

If V represents the wind vector in a non-diver
gent wind field where \1. V=O, then the stre am












