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A BST RACT. A numerical procedure is illustrated for computing stream funct ion and veloc ity
potential field s from the vo rticity and divergence of the horizontal wind field. A mixed type of boundary
co ndition is sugges ted in the present work. The computations arc performed with a number of existing
methods and the method proposed in this study. on a spherical grid over the tropical belt (3.7SN-30N
and 4SE-lOSE) with obser ved wind field ns basic input.

Horizontal wind fields are reconstructed from the com puted fields of stream funct ion and velocity
potential and com pared with the observed wind field. The results of both q uali tative and quantitative
intercomparison among the various methods show that the reconstructed to tal wind obtained hy the
method suggested in the present study is the best representation of the original observed wind.

I . Introduction

Importance of stream function field calculated from
the horizontal wind field can hardly be over emphasized
(Bedient and Vederman 1964, Shukla and Saha 1974,
Mohanty 1978). It is widely accepted that in the low
lat itudes the wind field is more reliable tha n the geopo
tent ial fiel d for various diagnostic and prognostic studies.
related to tropical weather systems (Yanai and itta
1967; Gorden et al. 1972). The stream function .p and
velocity potential X which resolve the observed wind
field into its non-divergent and irrotational parts are
now widely used for diagnostic (Krishnamurt hy and
Ramanathan 1980, Sumi and Murakami 1981) and
prognostic (Vande rman 1962; Sikka 1975; Kivganov and
Mohanty 1979) studies. Further, in global spectral
models the scalar e and X fields are preferred to the
vector wind field to avoid the problems related to
singular points. The present scheme is developed for
its use in diagnostic studies which require ana lysis
based on wind observations and also for the reconstruc
t ion of balanced fields of wind and geopotential height,
used in numerical simulation and prediction problem s
as initial data . The main objective of this study is to
compute more reliable non-divergent stream function
and irrotatio nal velocity potenti al fields which can

represent accurately the observed wind field as the
outcome of all meteorological studies arc sensitive
to initial data sets.

The basic prob lem of computatio n of stream function
.p and velocity potentia l X lies in solving the following
equati ons, derived from Helmholtz theorem:

'il 11·X = 'il I1·VII= D (I)

'il ll· .p=k .'il ll X VI1 = { (2)
where,

VII - horizontal wind vector ,
k - unit vector normal to the earth's surface,

'il ll - horizontal grad ient opera tor,

D - divergence of horizontal wind and

{-vertical component of vorticity.

For a limited domain, the main problem in solving
these Poisson' s parti al differential equations is to specify
the values or .p and X at the boundary points.
A number of recent studies have been concerned with
numerical comp utation of .p and X fields from the
wind field and also with the specification of suitable
boundary conditions (Phillips 1958, Sangster 1960.

"Directorate of Meteorology, Air HQs. -vayu Bhavan', New Delhi·l1001l
(37r.1
















