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Trough of low pressure over the Gangetic Valley during the southwest
monsoon season and its implications - A suggested new approach
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ABSTRACT. Current ideas about tho trough of low prceeure over the Gangetic Valley, (&eta of weather
ami climatology during the southwest monsoon 8Cll8On end the role of the to pogrephlcal feeturee of the Indo­
Pekis ten euboomluent in tho Icrrmtioa of the trough, have been stated briefly. A now epproech about the
esta blishment of tho trough is suggested and Impli cati ona of the same are diecusecd.

1. Introduction
As the activity of the sout hwest monsoon in

terms of rainfall over th e Indian su bcontinent is
closely associated with the seasona l trough of
low prCRSlIn\ co nsiderable atte ntion has been
given to th o study of its development , main ­
tenance and intensification. Tho movemen t of
the troughs ill the westerlies has been consi­
dered since long to nffect t he activity of the
trough and this aspect hus heen intensively stu­
died since more upp er air dutn became available.
It is proposed to review br iefly in thi s communi­
cation the various fac to rs assoc iated with the
trough with n view to understand their siguificaucc.
2. Cumnt Ideasabout the trough

The physical ca uses of the monsoon winds arc
to be found in the thermally cont rolled seasonal
migrat ion of the planetary pr(':s.~ure and wind belts
in the continental sections of the globe and season­
lilly cha nging different ial heat ing of land and sea.
This results in the low pressu!'c area ove r th e " rest
Pak ista n and the associated trough extendi ng
south eas twards to southwest Bengal. It is
believed tha t th o burst of the monsoon over
Indin-Burm a area occ urs only when the semi­
permanent up per air trough in tho westerlies ncar
900E disappears nnd two troughs app ear, one
along 65° to 68°E to the west of the Tibetan
plateau and th e other to its cast along 100° to
105°E, the westerly jet at the same ti me shift ing
from ita posit ion to the sout h of the platea u to its
north (Flohn 1965). Simultaneously a " ann ant i­
cyclone gets established over Tibet.

The points mentioned above would make one
incline to th e view that the burst of monsoon ove r
th e India- Burma area occurs only when the
western disturban ces or the troughs in the wester­
lies cease to trav el a long the southern periphery
of the H imalayas. If t he tro ughs in the westor­
lies take a more southerly course, the activity of
the seasonal tro ugh of low pressure is considered

to get. affected adverse ly, The movemen t of the
trough to th o foot of the Himalayas or its total
disappcuranee in sp ite of the I'hrat low" continu­
ing over 'Vest Pakista n, is believed to result from
t.he persistent movement of t he troug hs in the
westerlies a.loll~ the southern periphery of the
Hi malayus: such movemen ts also co inc ide with the
movement southwards of the westerly jet and
weaken ing, d istor tion ur d isappearance of the
Tibetan -- high", In 195·1 the menu monthly tipper
air co ntours fur Ju ly showed n "low" to the north
of the eastern Himalayan range instead of the
"high" in the norma l monthly charts (P isharoty
and Desa i 1956); thi s resulted in heavy rain and
unpreced ented floods in Ali&'un, north ReUbral and
B ihar. A review of the work, however, shows that
there are many occaaious when the mo nsoon trough
gets established over the subcontine nt eve n before
t he westerly jet shifts to the nort h of Tibet ; th e
Ara bian Sea branch of th e monsoon has actually
extended at t imes into tho P unjab t'i" Gujarat
and eaat Rajasthan before the Bay current had
exte nded even to Utt ar Pradc.sh.

It is also considered by some that the establish­
ment of the easte rly jet is associated with the
adva nce of the monsoon.

Hamamurth i and J smbunathnn (1965) have
observed that weakening of the westerlies or the
northward shift. of the " Pl"" t ropospheric west­
wind maximum over north India or the app earance
of st rong npper level easte rlies over the sout h
Peninsular India, are 1/ot pre-requ isite condit ions
for ushering in the monsoon rains. This would also
mean that the establishment.of the seasonal trough
of 100v pressure need not neeessarily take place
only after the nort hward shift of the westerly jet
or the establishment of the easte rly jet .

In vic" of what has been stated abo ve, one
might incline to the view that the causes of th e
establishment of the seasonal trough might be even








