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Structure of a cyclonic disturbance over the south China Sea and the
MalaysiaTl region during the winter monsoon

BOON KHEA N CH EANG

:\falaysio lJ Mrteorological Service , Kuala Lumpur

ABSTRACT. In this paper. the results of a synoptic compcsiting technique to determine thestructure of a
cyclonic disturbance over the South China 5(3 during the winter monsoon are presented. Tbe disturbance was
confined to the lower troposphere. It intensifed in the presence of cold surge. This indicales a strong lateral
interaction between the extra tropica l westerly circulation and the equatorial distur bance. A calculation of
meridional gradient of potential vort icity was carried out in the regio n of the disturbance. to test the existence
of combined barotropic-baroclinic instability.

J. Introduclion

D uring the mont hs of November, Dec ember and
January when the northern hem isphere wint er
monsoon circulat ion is established. Peninsular
M alaysia and Sarawak often experience hea vy ra in
which brings a bout severe floodin g. Most of
the heavy rain occurrences arc ca used by cyclo nic
disturbances in the wave troughs of the lower
troposphere ove r the South China Sea . Som e of
these disturbances move across Peninsular Malaysia
and others are quasi-stational, '. These dis­
turbances are most intense in the lower tropes­
phere. D ue to the damage and loss of lives caused
by the severe flooding. efforts have been concen­
trated to study th e syno ptic features associated
with these distu rbances. However. the trans­
form ation process and the dynamics of these
d isturbances are still poorly understood mainly
becau se of the lack of upper air observations over
the South China Sea whe re they usua lly intensify.

The purpose of th is q ualitat ive study is 10 show
the characteristic synopt ic features and the structure
of a cycloni c distu rbance du ring its intensifica tion
stage . • Compo site method was applied to obtain
more uppe r air data for the computation of the
fields of relative vorticity, divergence and kinematic
vertical motion during its intensification stage.

To show that kinetic energy of th is distu rbance
may be derived from instabilit ies in both the hori-
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zonta l and ver tical shears of the lower tropo­
sphe ric easterly jet. which is a distinct featu re. a
test is ca rried out by studying the meridional profile
of potentia l vorticity at 850 mb where the j et usually
a ppears.

2. Previous studies

Lower troposph eric vortices in the trop ics have
been studied by man y au thors (Sadler 1967. Carlson
1969. Pedgely a nd Krishnamurti 1976). In recent
yea rs there has been co nsiderable con trove rsy
over the origin of these vortices: i.e.• whether they
develop from wave disturbance (Fell 1968. Yanai
1961) or in the wind shear zone between IWo

opposing cu rrents (Sadler 1967).

In the equatori al region. Palmer ( 1952) studied
the equato rial easterly wave. Other than this.
there a re very few studies on equatorial distur­
bances.

In the Malaysian region. Wall s (I955) has descri­
bed the occu rrence of heavy rainspell ove r Penin­
sular Malaysia as taking place on air-stream
boundaries.

Gan (ur.dated) noted that heavy ra in occurred
along the east coast of the Malayan Peninsula
following the a ppearance of a large cold anti­
cyclone over China with subsequent movement
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