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ABSTRACT

Evidence is presented of a downstream development mechanism operating across the entire longitudinal span
of the 1978 /79 Southern Hemisphere monsoon. Observationally it is seen as progressive cyclonic and anticyclonic
vorticity increases that develop eastward in the monsoon trough at a speed of approximately 5 m s™'. The
process results in many tropical cyclone and tropical depression formations over northern Australia and the

South Pacific.

It is shown that the downstream development process is generally consistent with linearized barotropic dynamics,
and that the Southern Hemisphere monsoon, because of an intrinsic westerly basic state, is a particularly suitable

region for downstream events.

It is also shown that some apparent contradictions in previous observational studies can be rationalized by
the theory. The interactions between the regional components of the monsoon (Indonesian, Australian and
South Pacific sectors) can also be better understood. We further suggest that the process has implications for
other features of the monsoon circulation, namely onset and 40-50 day events.

1. Imtroduction

The Southern Hemisphere Monsoon during the First
Garp Global Experiment (FGGE), and its subcom-
ponent the Winter Monsoon Experiment (WMONEX)
has been extensively studied by a number of authors.
Murakami and Sumi (1982) using their locally gen-
erated wind analyses documented the horizontal struc-
ture of the monsoon for the 1978/79 season. They
noted a large increase in low level monsoon westerlies
near 24 December which they defined as onset, and
suggested that a key area for the triggering of onset and
later active and break phases was the South Central
Pacific. Davidson et al. (1983, 1984) and Davidson
(1984) investigated the horizontal and vertical structure
of the monsoon in the Australian region. They docu-
mented a large scale increase in tropical convection
near 26 December, some 2 days after the wind increase,
and suggested that another important triggering mech-
anism was the intensification of the local Hadley cir-
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culation over Australia. This appeared to be largely
controlled by midlatitude anticyclogenesis over the In-
dian Ocean and southern Australia, and was manifested
on synoptic wind analyses as a strengthening in both
the southerlies off the west Australian coast and the
tradewind easterlies over southern Australia. Enhanced
meridional flows at upper levels were also noted. In a
follow-up study based on data from more recent years,
Wang and Murakami (1987) found that the southerly
surges off the west Australian coast act as “the trigger
and intensifier of low frequency convective systems
which propagate eastward across the equatorial Indian
Ocean and the Western Pacific.”

There has also been much speculation about the ef-
fect on the monsoon of cold surge events over the South
China Sea. Although the above workers found no con-
sistent short term relationship (less than 5 days) be-
tween these events and convective activity in the Aus-
tralian monsoon, some justification for this association
can be found in the work of Love (1985), Lau (1982),
and Lim and Chang (1981). Love found cases of trop-
ical cyclonegenesis which seemed to be related to cold
outbreaks in the winter hemisphere. He suggested that
the equatorward extension of the cold air locally in-
creased the pressure near the equator which induced a
west-east pressure gradient and a strengthening in the
monsoon westerlies. This then produced an increase
in vorticity in the monsoon trough and favorable con-






