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Interaction of southern hernlspheric equatorial
trough with the southwest monsoon circulation
during severe drought years
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ABSTRAC"I. The presen t study has furt her con firmed the inverse rcla tionship bctwceu the intensity of the
southernhemlsphcr ic equato riul trough (SltET, and the ucnvi ty of theso uthwest mo nsoon over Indi... Continuou s
monitoringof weekly mean cloudiness in the zone of Sti er may. therefore, serveas an useful 1001 in foresha­
dowing dr)'and wetspellsof rain fall over India during the southwest monsoon.

•

I . Int roduct ion

Saha ( 1971) using APT pictures de mo nst rated the
occ urrence of two separate cloud bands in the Indian
Ocean one in each hemisphere. T hese east-west oriented
cloud bands are the visual mani festa tion of the existence
of double equatorial troughs in the Indian Ocean.
Satellit e observed cloud inc" data has been exte nsively
used by Prasad (1981. 1982 ).Pr~~d et al. (1983! 1988)
in the study of the equ ator ial trou ghs during the
southwest monsoon season. These studies have
clearly demonstrate d an important role of the
interaction o f these trou ghs In the develo pment of
the so uthwest mon soon and its di fferent phases,
Out of these two troughs, i. e.. the northern
hemispheric equatorial tr ough (N H ET) and the sou thern
hemispheric eq uatorial trough (SH ET), the la tter is found
to play a dominant role in monsoon dynamics : intense
convection in the zone or SHET result' rn weak mon­
soon conditions over India. When the SH ET is weak
an d close to equator and allowing large cross-e quatorial
Oow to the north of the equator, the monsoon is active.
SHET serves to reg ulate the air tlow frorn the so uthern
hemisphere and thereby leads to the devel.opment of
different phases of southwest monsoon . ThIS paper ex­
amines the rol e of SHET during the sou thwest mon soon
seaso n of 1987 which was a severe dr ought year. This
aspect of the so uthwest monsoon circu lat ion is further
discussed for the severe drought year s of 1965, 1966,
1972 and 1979 and also for the normal to excess mono
soon rainfall years of 1983 and 1988.

~ 2. Da ta IN .'iI and method of allal ~,i..

r'~ Esti mates of daily percentage cloud cover have been
obtained for every 5U Lat. and 5 ~ Long. blocks covering
the area of the Indian Ocean bound ed by lat itud es 20'
Sand 30"N and longitudes 60 E and 100- E. In
obtaining the clou d cover data the blocks ha ving less
t han 20 per cent cloudiness have been counted a, clou d
free. This daily clou d cove r data has been used 10 o btai n
the weekly mean cloud cover (W MCC) data. WM CC
da ta was o btained only for those weeks in which the
cloud picture, were available for five days or mo re in
a week . INSAT visible cloud imagery of 6 G MT has been
used, Equatorial troughs as the lone of maximum
cloudiness. have been shown bv dashed lines in the
WM CC data . In the month ,;f June t he cloudiness
has been estimated up to 20 ' o nly.

J. Suuth"e..1 mon~KH1 1987

In the year 1987 the so uthwest monsoon set in over
Kerala on 2 June and covered the entire cou nt ry
by 27 J uly. Mon soon began 10 withdraw fro m west
Rajasthan, Jammu & Kashmir and Punjab fro m 14
Septem ber. T he mo nsoo n withdre w from other
paris of nor th west Ind ia and even fro m some parts of
Peninsula by 24 Septemb er. Th e monsoon wit hdrew
from nort hwest Ind ia in a rap id mann er . During this
year the monsoon prevailed ove r several part s of north­
west lndia fo r about 45 day, only, The seaso na l
rainfall distribution from I J une to 30 September
is shown in Fig. I.
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