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ABST RACT. The th ree dimensional circulation and thermal anomaly features associated with droU~l and
ftoods over India are examined using 20 years of upper wind data over India and neighbourhood . The I n'slysis
revea ls that leafs of droughts (floods) in India are associated with cyclonic Ianticyclomc) circulation anomalies
and co ld (warm) thermal anomalies in the troposphere between SOC hPa and 200 hPa over northwestern Ind ia.
In drought years (floodyears) upper tropospheric westerly (easte rly) anomalies are observed in the lower lat itude..
in the months of May and June. Tibetan antiC)'~lonc is shifted 10 ca.sl,of its normal posit ion in. drought years
during the month of June. The correlation coeffic ient between the meridional component of the wind at 200 hPa
over northwestern India and the summer monsoon rainfall is found to be - 0.72 which is significant.
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All India summer monsoon rainfall has been estimat­
ed by weighti ng each station rainfall by the area of the
distr ict in which t he station is located . Hilly region s of
India with high spatial variability nf rainfall and sparse
rai ngauge network are not included in the averag ing.
For more details refer to Shukla and Mooley (1987).

In the prese nt paper a deficient (d rought) yea r is
defined as the year in which the normalized deviate
(deviat ion from normal/stand ard deviat ion) of a ll
Ind ia summer monsoon rainfall is less th an - 0 . 7 and

The interannual variation of Indian summer monsoon
rainfall has a profound influence on socio-economic
activities in India. Many parts of India receive 75-90 ~;';

of annual rainfall during the summer months of June
10 Septem ber. The interannual variability of the mon­
soon is related to interaction between the land , the
ocenns and the atmosphere. ~

The purpose of the present paper is 10 examine the
three dimensional circulation and therm al anomaly
features over Ind ia and neighbourhood associated wit h
the extremes of Ind ian su mmer monsoon rainfall.

I. Introduction I , excess (flood) ycar as the yea r in which the normalized
deviate is morc than 0 .7 . Therefore: du ring th e peri od
1961-1980 there were six drought years (1965, 1966.
1968, 1972, 1974 and 1979) and six flood yea rs (1961
1964,1970,1973.1975 and 1978). Due to lack ofsuffi cient
data the features of the yea r 1961 are not studied.

.In sect ion 2 dat a used and melhod adopted are des­
cribed. In secuon 3 results are discussed and in final
section 4 conclusions are drawn.

2. Uata and method or ~t ltd~'

Data used for the co mputatio n of circulatio n and
therma l ano malies are the monthly mean vector winds
at 850, 500 and 200 hPa surfaces der ived fro m t he
magnetic tape of Rawinsonde data. supplied by Roy. L.
Jen ne, Data suppo rt section, Na tiona l Center for At­
mospheric Research, U.S.A. These data wert. qua lity
controlled and digi tized b) National Center for At mos­
pheric R" t arch. The major source of data in th is tape
were monthly reports provi ded by WMO stations and
that were published in the " Monthly Climatic Data for
the World", Thermal pat terns are studied by ca lculating
vector wind shea r between 200, 500 and 850 hPa surfaces
using therm al wind relat ionships and not wit h actual
temperatu re data at th is surfaces .
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