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ABSTRACIT. Tho 'balance equation' is numerically solved to compute the geopotcnt lal Ileld using the st ream
function derived from the observed winds. Synoptic end somi.qun.ot itative oomperleona ere made between the
eompnted and the observed geopotcntiul ficlds. The contribution of different terms (vorMcity pand .Jeoobleu} are
evaluated 8Cparately. The 0&80 st udied is one of SW monsoon situ ation and the pa ttcme of t .he computed geopotential '
fiold at different levels are found to have good correepondenoe with tho wind field as well ea the observed geopoton­
tial field.

1. Introduction

2. Method 01computallon

The balance equation using the non-divergent
wind can bo expressed in the following way -

where, oj> is the geopotential,

If is a stream function,

U~ is the zonal wind component derived
from the stream function,

/3 i. Rossby parameter,

and ,1 is the Jacobian operator.

For the solution of Eq. (I) boundary conditions have
to be prescribed. Along the boundary we can either
use the computed goopotentia l from the geostroph ic
approximation or manually analvsed geopotentials.

(2)

The synoptic situation chosen for the st udy
was on 15 and 16 J une 1966 in which the chief
feature was a monsoon depression in the north
Bay of Bengal. Stream line and isotach char ts
were prepared for the levels 850, 700, 500 and
300 mb for the 00 Z observations of these days. It
may be ment ioned that although the wind data
was sat isfactory to the north of the centro of the
depression upto 700 mb at least , there was no data
south of the cent re. Surface ship reports, satellite

3. Discussion

In this study tho latter procedure has been adop­
ted.

The wind field was manually analysed in the
form 01 stream lines and isotachs and the wind
vector at grid points were picked up for lhe
calculation of relative vort icity ( '). The area 01
the study was from 2· 5°N to 27' 5°N and 500E to
1l00E and the grid interval is 2· 5° both along
latitudes and longitudes. The northern boundary
was kept south of the Himalayas.

The boundary conditions used for solving Eq.
(2) is after version II of Hawkins and Rosenthal
(1965). The accelerated Liebmann relaxation
procedure was used for the solnt ion of Eq. (1)
and (2) with 1·72 as the over-relaxation factor and
0 ·05 as the residue limit. The finite difference
scheme for the Laplacian was a five point one,
and the J acobian was computed by the nine point
scheme of Arakawa (1963).

The stream fuuetion required for the solut ion 01
Eq. (1) was obta ined by solving the Poisson
equation,

(I)(~l a.p )
JX ' aY

'l' oj> = j 'l'.p-/3U.p + 2.J

Several workers (Philips 1958; Brown and Neilon
1961, Alaka et 01. 1967; Baulunhefner 1968)
have derived the geopotential field from the wind
field by solving the inverse balance equation.
Miyakodn (1960) suggested that tho determinat ion
of the geopotential by this method avoids fictitious
disturbances which may oeour in low latitude if the
reverse procedure of obta ining the stream function
from the geopotential is adopted. Thus. for the
Indian region lying in the tropics, it would be
worthwhile to compute the gcopotential field from
the stream field and compare tbe same with a
manually analysed geopotent ial field. This
diagnost ic study was undertaken with this objec-
tive. .
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