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Perturbations in upper tropospheric easterlies and Bay cyclones
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ABSTRACf.. Pertu rbations in the form of large amplitude troughs or dosed circulations are absen ted to
develop in the weak upper tro posph eric easterlies at 200 and 100 hPs levels over no rthwest Pacific am! adjoining
Indi an Ocean. Occa sionally, these are 2 to 3-C colder than their immediate enviro nme nt. These systems are
observed 10 propagate do wnwa rds durina their westwa rd traversal : while ove r 500 h Ps th ese in teract with and
activate the lower troposph eric cyclonic circula tion to intensify into a depression/cyclonic stem}. At this stage, the
cyclonic:ci rcu l" tion in upper tropo sph eric levels is observed 10 vanish: this may, however. re-appear subseq uently on
fUl1ho r intensification of the cyclonic sto rm . Evidence of such interaction a nd intensification is adduced with a few
t)'pica) synoptic systems .
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I. Introduction

After the withdrawal of summer mon soon from
Indian region, the upper easterl y jet also disappears;
the upp er tropospheric easterlie s between 250 & 100
hPa over equ atori al northwest Pacific and adjoining
Indian Ocean weakens sufficiently to allow pertur
bations in the form of large amplitude troughs (or
cyclonic vortices) to survive, propagate and interact
Similarly. the upp er trop ospheric easterlies are suf
ficiently weak before the onset of monsoon and the
easterly jet appears simulta neously with the on set of
monsoon (Koteswaram 1958 and others). These per
turba tions (generall y I to 3'C colder than the
environment) som etimes propagate downwards dur
ine their westward journey . These perturbations on
descending to middle tropospheric levels (i.e., 500
hPa) activate the pre-existing lower tropospheric
cyclonic circulations in the und erlying Inter-Trop ical
Convergence Zone (ITCZ) area. Under favourabl e
ocean-atmospheric environ men t these initially weak
perturbations are triggered to form into a
depres sion /cyclonic storm. At th is stage, the initial
pertu rbation is observed to a nn ihilate itself and the
cyclonic circulation from the upper tropospheric
levels vanishes. However, the cyclonic circulation

associated with the cyclonic storm may extend to
upper tropospheric levels on further intensification
of the system. Th is process of cyclone fo/ma tion
takes nearl y 3 to 5 days. Riehl (1948) sta tes that
tropical storms form as a con seq uence of in teraction
between disturban ces at low a nd high alti tudes
within the tropics. Kanti Prasad and Krishna Rao
(1974) have discussed formation of a monsoon dep
ression over north Bay as a consequence of in terac
tion between upper tropospheric westerlies a nd
eas terlies. Sadler (1978) has emp hasized the role of
Tropical Upper Trop ospheric Trough (TUTT) in the
development and intesification of typhoons ill
southwest Pacific. Koteswaram (1967) has
emphasized that low pressure co re mature hu rrican e
extends throughout the tropos phere a nd sometimes
extends into the stra tosphere. The upp er core is
found to be cold above 15 km with temperatu res
occasionally 8 to IO' C belo w normal at ' the
tropopause level. It is posssible that on dissip ation
of such hurricanes the remnant upper troposph eric
cold circulation may be propagat ing in the eas terly
waves. Ed itor Bao ChengJ an (1987) has mentioned
in his book 'Synoptic Meteorology ill China', that the
number. of typhoo n forming from cut off lows or
upper cold vortices including disturbances in
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