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Cross-equatorial flow over southeast Asia during the
northeast monsoon

JOO TICK LIM and LEONG CH UAN QUA H
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ABSTRACT. Computations of equatorial trajectories involving the vorticity equat ion as suggested by Fuj ita
et al. (969) were performed. Comparison of the trajectories for the early and late northeast monsoon months
reveals that substantial cross-equatorial flow during the late mon soon period is the result of changes that take place
in the Asia monsoon circulation. The causes of the cross-equatorial drift flew are also attributed to these
changes with a further requirement of the strengthening of the winds Over Sout heast Asia e~ pecial ly ove r area north
of latitude lOoN.

I. Introduction

Climatological studies on the northeast mon soon
(e.g., Lim 1976) have led to the realization tha t
the northeast mon soon over Southeast Asia to south
of lOON. could be subdivided and treated as
two separate periods. namely, the early northeast
monsoon and the late northeast monsoon. The
early monsoon which begins in November and ends
in mid-Jan uary. is characterized by the da ily pre­
sence of the acti ve northern low-level equatorial
trough which oscillates within a zone between lati­
tude lOON and the equator. Heavy rain spells
over the Malaysian region during this period
can no rmally be related to the monsoon surges
which intensify the equatoria l trough and its
associated vortices. In contrast, the late monsoon
(late January to end of February) is marked by
frequent substantial lower tropospheric cross­
equatorial flow and to some extent . b)' the presence
of the mid-tropospheric trough (Gan ' 1968)
which extends further south than lOON. These
two synoptic phenomena are attributed as the
cause of the dra stic "drying out" of the atmosphere
north of the equator .

Since the occurrence of the severe dro ught in
Peninsular. Malaysia during the 1975-76 monsoon,
atte ntion has been directed to the study of the
much neglected late monsoon. In part icular,
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the cross-eq uatoria l flow phenomenon of this
period attracts the utmost interes t. In this paper.
some features of the cro ss-equa torial flow pheno­
menon are examined through the analysis and com­
parison of the computed trajectories of air particles
over the Southeast Asian region .

2. Methods of computing equalorial traj ectories

The earliest studies on trajectories of cross-equa­
tori al flow date back to the work of Cressman
(1948) who, based on the assumption of cons tant
absolute vortici ty, com puted the constant absol ute
vorticity trajectories. Slightly over a decade late r.
Johnson and Marth (1960) applied part icle dyna­
mics to determine the cross-equato rial dr ift
trajectories (Fig. I) over equato rial Africa . They
applied the following equations.
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with frictional constant k = O.

Later. Gordon and Tayl or (1966), using the same
equations with k = 2·5 X 10-' see· I , carr ied out
computations on trajectories over the Indian
Ocean. Though the equations in this instance are
more complex, the desired results were 0 btained.






















