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ABSTRACT. FGGE mob data oct; for June 1979 were used to study tbe planetary scale changes in the upper
and lower tropospheres during thoonset phaseof the Asiatic summer monsoon. The largest contribution to the
variance o f the zonal wind at the latitude of the low level jet at 850 mb was from the wave number one. Thill
appea red to be in response to the re-distribution] ofthc latent heating fields in theequatorial Indian OCean region
in the onset phase when a prominent heat so urce region ap peared aro und 700E and extended northwards and
westward s. At 300 mb significant changes preceded tbe onset in the middle latitude planetary scales. The wave
numbers one and two weakened and their amplitude maxima shifted pclewards and eastwards. The W3\'C num
ber three a ppeared to be largely due to orographic forcing.

I , Introduction

During the summer montbs of May to August, the
Asiatic monsoon (or the monsoon as referred to, here
after) dominates Ihe global tropics over a vast region
from 30' W to 150° E. Studies by Krisbnamurti (1971 a,
b) and Kanamitsu and Krishnamurti (1978) show that
the 200 mb monsoon flows arc of planetary scales with
a large proportion of the total variance of the fields
in the quasi-stationary components of the long waves
(wave numbers one and IWO). Pearce and Mohan ty
(1984) found the planetary waves on the subtropical
jet having a controlling influence on the low level cross
equatorial flow over tbe western Indian Ocean during
the monsoon. In 1979, the onset phase in tbe Arabian
Sea was during \I-IS June 1979. In tbe pre-onset
period from 22 May to 5 June 1979 persistent blocking
type situations witb large amplitude troughs were
observed in the middle latitudes along tbe 50-55° N
sector in the upper troposphere (Sikka 1980). The
extension of sueb large amplitude trougbs bringing in
cold air into tbe monsoon region reduces tbe differential
heating between the land and the ocean, and thus delays
tbe onset as it happened in 1979. The planetary scales
Ihus play an important role in tbe evolution of the
monsoon characteristics. The teleconnections between
the tropical beal sources and the planetary scale waves

of the middle and high latitudes have been the subject
of several studies. Simmons (1982) found that a tropical
heal source placed at 15° N, 135° E produce the largest
response in the middle and high latitudes. Hoskins and
Karoly (1981) showed that the response in the lower
levels was in the neighbourhood. west of the source. At
upper levels the response was found poleward and east
ward in the middle la titudes. Most of these studies, how
ever, discuss steady state linear solutions to model equ
at ions for a barot ropic, potential vorticity conserving
atmosphere. The basic flow in the foregoing studies
is either zonally symmetric or one with slowly vary
ing zonal asymmetries. Despite these limitat ions, the
hypothesis that the wave energy forced in one region of
the atmosphere propagate and inlluence otber regions
seems to be well-founded and is able to explain various
circulation features. Studies by Webster and Chou
(1980), Krishnamurt i and Ramanathan (1982), Rama
nathan (1986) and Pearce and Mohanty (1984) show
that the distributions of the latent heating undergoes
significant changes during the onset and playa crucial
role in the evolution of the monsoon flows. Some of the
planeta ry scale cbanges during the onset may be due to
this re-distribution of the thermal sources. In this
study we investigate some aspects of the planetary scale
changes associated with the onset of the monsoon, 1979.

·Prescnt alliliation : Department of Physics, Indian Institute of Technology, Kanpur (India).

( 451 )












