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ABSTRACT. The association of relative vorticity pat terns at 0 .9 km as! and a t 300 mb level with the 24
hour ly rainfall recorded upto 03 G MT of the next day has been studied for the month of July 1979. The vorticity
field is derived from objec tively ana lysed wind field at 2 degrees latitude/longitude grid length by l ... ing finite diff
erence technique. II is found thal cyclonic vor ticity at O.9 km asl with anticyclonic or cyclon ic vortic ity at 300 mb
level has very high association with rainfall of next day.

1. Introduction

Cyclones and ant icyclones arc important fca
tures of large-scale atmospheric flow. The cy
clones are character ised by posit ive vorticity and
convergence in the lower and middle tropos
phere and negat ive vorticity and divergence in the
upper troposphe re. The relative intensity of lower
level convergence and upper level divergence or low
er level positive vorticity and uppe r level negative
vorticity generally provides a measure for the
intens ity of cyclon ic system. The synoptic fore
caste r. in the abse nce of any quantita tive esti
mates of divergence or vorticity, looks for troughs
or ridges, pos ition of the jet stream , velocity
gradients along the flow etc to assess the vorticity
or divergence in a rather subjective way. These
observations though provide important infor
mation in the decision makin g process of the
forecaste r, yet do not have the required amount
of objectivity. For the computation of diver
gence and vort icity, it is considered app ropriate
to usc the wind field in the tropi cs where the pres
sure field adjusts to the wind field (Houghton
and Washington 1969). Several authors (Das
1951, Dutta and Baghare 1968 and Sajnani 1968)
have computed divergence and vorticity over the
Indian region from the observed winds. How
ever, the use of observed winds for determining
divergence is beset with difficulties. The magni
tude of the error in the observed winds is con
sidered to be only one order less than that of the
winds themselves. Hence, the errors in computing
the large scale divergence, it is argued, should be
of the same order as the divergence values them-

(617)

selves. Charn ey (1948) has shown from scale
analysis of atmospheric motions that the two
terms ell/iJx and 'iJ 1'/iJY comprising the horizo ntal
divergence are of the opposite sign and of the
same order of magnitude - 10-' sec- I. On the
other hand, in the computation of vorticity, the
errors in the two terms iJ .·/i' x and CII/ iJy perhaps
cancel each other on subtrac tion or one of the
two terms is one order higher than the other, and
more reliable estima tes of vorticity are obtained.

In the Northern Hemisphere Analysis Centre,
ew Delhi we are preparin g dally on a routine

basis divergence and relative vorticity charts.
~s estimates of the vorticity are more reliable ,
In th is study, we have made an attempt to examine
the distributi on of vor ticity at 0 .9 km asl an d
300 mb in relation 10 th e occurrence of 24-hou r
rainfall recorded upto (>3 GMT of the next day.
The study for the present has been confined to
the month of July 1979.

2. Analysls scheme

The objective analysis scheme for wind field
consists of finding by the method of least square
the quadrat ic surfaces which best fit the resolved
zona l (II) and meridional (,-) components of re
por ted winds. The surfaces of best fit become
indeterminate if the re arc less than six observations
surro unding a grid point. We have overcome this
difficulty by using in addition to the reported
wind obse.... ano ns, earlier wind analys is at the
grid points as base wind field. The use of the
base field serves the dual purpose of ensuring
that the family of surfaces is determinate even








