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ABSTRACT. A global spec tral model was used to predict the o nset phase of the southwest monsoo n
(1979). FGGE III-b and MONEX·79 data se ts were usedas input. In the S,day predict ion experiment the s treng­
thening of the monsoon westerlies along soN with maxima aro und SO"E and 70"E and the formation o f the onset
vortex on the poleward side of the mo nsoon current were in reasonable agreement with the o bservatio ns. Bv
S·day the vortex was correctly pred icted 10 move north and fo nn into a depression. The model output was exa ­
mined 10 gain an insight into the physical mech anisms. The role o f condensational heat ing in monsoon dynamics
was found to becrucial. The adjustment processes between the evo lving meridion al pressu re-gradient and zona l
westerlies was traced in the po int diagnostics o f the mode l o utput at a po int S.O"'N. 70"Esituated in the monsoon
je t. Energetics and vorticity computations sho wed that baro tropic instabil ity co uld not t,e the so le mechan ism
in the fo rmation of the vortex in the model atmosphere. .

,

1. Introductiou

The onset of the southwest mon soon (referred to
hereafter as the monsoon) is known as the burst of .
the mon soon . Its appearance over the Ara bian Sea
is often abrupt with the circulation changes which are .
supposed to be the harbingers 01 the onset occurring
simulta neously or just a few hou rs before. Two aspects
of this burst of the monsoon make it appear specta­
cular too. One is the strengtheni ng and deepe ning
of the lower tro pospheric westerlies over the Arab ian
Sea . Th e ot her is the forma tion of a disturbance north
of the leading edge of the monsoon current , initia lly
as a trough of low pressure, and later developing into a
depression on many occasions. This vortex moves
nort h dragging the monsoon cu rrent along with it.
Th is study is a imed at providing some und erstand ing
of the mechanism s governing these impo rtant aspects of
the onset phase. Th e observational studies, based as
they are upo n poo r da ta coverage especially over the
ocea nic regio ns. have been unab le to provide explana­
tio ns for the time-scale and intensity of these transition­
al on set features. Even the comprehen sive data base
acquired during the monsoon experiment known as
MONEX-79 [Fein and Kuettner 1980] does not seem

adeq uate, However, such data do provide initial and
verificati on observatio ns for numerical models and at this
stage, one has, perhaps, to continue 10 rely on model
stud ies-numerical and theoretical-to probe further in­
to the mechanisms indicated by the observa tional studies.
Some success has already been achieved in simula ting
the monsoon b y general circu lation stud ies (Washing.
ton and Daggupaty 1975, Hahn and Manabe 1975' and
by simpler models [Murakam i et al. 1970. Godbole 1973,
Webster and Chou 1980 a, b, Bannon 1982 Krishna­
murt i et al. 1981]. The role of mechanis~s such as
differential heating between a heated continent and in.
!eraetive ocean. hydl ~logieal cycle and orographic fore­
mg like that of the HImalayas have been considered in
these studies. The conclusions, however, are at variance.
This may be, perhaps, due to the neglect of processes
III some of these studies so as to keep the mod els simple.
Murak ami et al. (1970) and Godbole (1973) were able
to simulate the onset of mon soon from a dry model
includ ing only orography. Their study did not indio
cate that the hydrological processes were essent ial.
Webster and Chou (1980) on the other hand found that
!he m~nsoon onset could be simulated without orography
includi ng only the hydrological processes in the model
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