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Large-scale rainfall over India during the summer monsoon and its
relation to the lower and upper tropospheric vorticity
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ABSTRACf. The daily variation of the lower and upper tropospheric wind field for the monsoon seasons of
1972 and 1973 is investigated. It is shown that the changes in the large-scale rainfall are directly related to those
in the large-scale vorticity above the frictiona l boundary layer on a day-to-day basis throughout the two seasons,
large cyclonic vorticity being associated with active spells and anticyclonic vorticity with weak monsoon spells. In
the upper troposphere, the regional average of the anticyclonic vorticity is generally found to increase in active
periods, decrease slightly in breaks and spectacularly towards the end of the break and increase again during revival.
The maximum value of the kinetic energy of the easterlies during a season is found to occur during the break or weak
monsoon spell for the seasons studied. The major difference in the upper tropospheric circulation of the two sea
sons is in the meridional component which is southerly over large regions over India in 1972 and northerly over the
entire region on most days in the season of 1973. The contribution of the meridional advection of vorticity in
determining the upper level divergence is found to be significant and its variations are found to be correlated to those
of the lower-level convergence.
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1. Introduction

We present here the variation of gross featu res
of the upper tropospheric wind and vorticity over
India for ' two monsoon seasons of 1972 and 1973.
The aim is to gain a physical insight into the diffe
rence in the circulations duri ng a drought season
(such as 1972) and a season with above average
rainfall (as in 1973). The variation of a crude
index of the 900 mb vorticity is also studied.

We found that Ihe large scale rainfall is directly
related on a day-to-day basis to the sum of shears of
the zonal compo nent of the 900 mb wind at 800E

in the northern belt between 200N and 28°N and
in the southern belt between 12°N and 20oN. The
changes in the lower level vort icity during the
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seasons studied are much larger than those in the
upper level vorticity. The kinetic energy of the
upper tropospheric easterlies in the season of 1972
was maximum in the break and for the season of
1973 was maximum in the weak monsoon spell.
Both these observations are diametrically opposite
to the results obtained in the nu merically model
of Murakami (1974) and Murakami and Friedricb
(1974).

In the upper troposphere, the meridiona l circula
tion was found to be considerably different in the
two seasons being northerly for most of 1973
and southerly over tbe northern part for most of
1972. . This difference implied a significant differ
ence in an appropriate spatia l average of meridion
al advection of the vorticity and bence 10 tbe upper


























