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Fluctuations In the northern hemispheric winter circulations'
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ABSTRACT. Between 12 and 16 January 1971, exceptionally large cloudiness was observed Over Malaysia and
Indonesia. The 700 rob winds Over the western North Pacific and south China Sea between about ISoN and the
equator. nonnally easterlies. werereplaced by somewhatstrong westerlies. Concurrently. nearJapan (South Australia)
the jet stream at 700 rob diminished (increased) substantially in speed. Below normal cloudiness was observed over
eastern Asia. perhaps reflecting weak surface monsoonal surges over that region. At 200 mb, the EeW divergent
circulations became 'we ll established over the equatorial western Pacific, presumably carrying excess energy supplied
over the Indo nesian region very far downstream to the equatorial central Pacific dry zone.

From 19 to 23 January 1971, below normal clo udiness existed over Malaysia and Indonesia in contrast to well
above normal cloudiness over the south Indian Ocean and South Africa between about 50S and 15°S. During that
period , near equatorial westerlies at 700 mb disappeared from the Malaysian region , while they intensified over the
equatorial Ind ian Ocea n. At 200 mb, the jet stream near and to the east of Japan was exceptionally weak. Over the
equatorial central Pacific, the E·W divergent circulation became ill defined , while N·S overturnlngs were more active
than usual.
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l. Introduction

Considerable weather fluctuations occur over the
Malaysian region durin g the northern winter
despite the rarity of vigorous tropical storms
and moving disturbances. The majority of occa
sions of heavy precipitation over the Malaysian
region are due to weak depressions developing
along the low-level near-equatorial trough (Bryant
1958). These depressions are possible when the
northeast trades are sufficiently broad and deep,
surging southsouthwestwards from the nortb of tbe
sonth China Sea and ultimately merging with the
near-equ atorial trough and equat orial westerlies.
Concurrently, the upper tropospheric subtropical
ridge system is well organized and displaced sligbtly
northwards of its normal position (Ramage
1968).

Dry weather over the Malaysian region appears
to be associated with two distinct circulation phas
es. Durin g some dry spells, the upper subtropical
ridge is disp laced southwards of its normal position
and becomes ill defined when upper troughs in the

westerlies penetrate southwards to equatorial
latitudes. The weather associated with the equa
torial part of the upper trou gh is clear owing to the
presence of dry air in and around the trough
(Liang 1974). Over Indochina and the northern
part of the south China Sea precipitation is found
to the east of the SUbtropical part of extended
troughs.

Other dry spells are of a different character
and are associated with a very rap id deepening
upper trough s well into the southern hemisphere.
The surface northeasterly trades are strong and
converge into developing disturbances in the
soutbern bemisphere near-equatorial trougb
(Bryant 1958). In such instances, convective actio
vity seems to be most pronounced to the south of
the Java-New Guinea area. Limited research on
the Australian summer monsoon bas revealed that
when rains are weaker over the Malaysian and
Indonesian region, low-level flow across the equator
into Australia is apparently stronger than normal,
tending to increase the rainfall over nortbern
Australia.

· Contribution No. 76--13 of the Dep artment of Meteorology, Un iversity of Hawaii.

187






















