3. MSL CYCLONES'AND ANTICYCLONES IN'NOVEMBER 1969 AND JUNE 1970 .

A.B. Neal

_(a) Introduction

. MSL pressure analyses for November 1969 and June 1970 were prepared twice
‘daily for the GARP Basic Data Set Project (Phillpot et agl, 1971; Lamond et al, 1972).
- The frequency distribution of cyclone and anticyclone centres for each month was
obtained by plotting the analysed position.of ceritres over a gridof § degrees latitude x .
10 ‘degrees longitude for cyclones, and 10 degrees latitude X 10 degrees longitude for’
‘anticyclones. (The larger grid for anticyclones provided a more convenient grouping
because of their lower frequency of occurrence.) Grid frequencies were then normal-
ised to a "unit block" centred on 45°S by multiplying by the factor cos 45/cos' ¢,
. where g is the middle lat1tude of each block. :

. Cyclogene51s was defined in the same‘manner as Taljaard (1967), namely as
the first appearance of a closed low or pronounced cyclonic distortion of the isobars

subsequently leading to a closed centre. The appearance of a heat low was.-not con-

" sidered as cyclogene51s unless it developed 1nto a migratory system.

(b) Cyclone Centres .'
November 1969

The normallsed frequency distribution of cyclone centres for November 1969
"is shown in Fig 3.1, - The dominant feature was a zone of high frequency extending
. around the hemisphere betwéen Antarctica.and about. 55°S. The axis of this zone was
mostly located about 5 degrees of latitude north of the Antarctic continent ‘except in.
the South Pacific Ocean sector (from 180° to 75° W) where it was of the order of
10 degrees north of the continent. .

. In mid-latitudes a high frequency finger extended from the southern coast
of Brazil into. a pronounced high frequency belt (separaged from She circumpolar belt)
1lying across the South Atlantic Ocean mainly between 45°S and 55°S. In the Pacific
Ocean another high frequency belt extended between ‘about 35 %S and 45°S from New Zealand

. almost to South America. There were no mid-latitude high frequency zones in the
Indian Ocean Sector. . o ' ' : :

: A pronounced frequency maximum occurred off the southeastern tip of
Australia. 'This region was a favoured area.for cyclogenesis. In lower latitudes
persistent heat lows were evident over northwest Australia, South Africa and the
Gran Chaco region of South America. :

June 1970

"The normalised frequency distribution of cyclone centres for June 1970 is
shown in Fig 3.2. There were essentially two high frequency zones encircling the
hemlsphere, one within about 5 degrees of latitude of the Antarctic continent and the
other in middle. latitudes. :

The circumpolar high frequency band was best defined from the Antarctic
Peninsula eastwards to the Ross Sea where it turned towards the pole into-a pronounced
north-south zone. From the Ross Sea eastwards to thé Antarctic Peninsula, the high
frequency band was broader and more disjointed. .

The middle latitude high frequency band encircled most of the hemisphere
at about 45°S to 50°S but extended northwards to 40%S in the Australian and South
‘Pacific sectors. The band turned southeast approaching South America-and merged with
the circumpolar band near 60°S to the west of the Antarctic Peninsula. However two
distinct bands, that in the mid-latitude having an ENE orientation, were obseryed.
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High frequency fingers extended southeastwards from South Africa, and central
South America towards the mid-latitude band while a north-south orientated maximum
was located off the south Chilean coast.

A well deflned cyclone frequency maximum was observed near the pole. This
is in complete contrast to November 1969 when the only significant cyclone occurrence
over Antarctica was in the region extending southeast from‘Halley Bay. Another
noticeable difference between the patterns in the two months was the considerably
better definition of the mid-latitude high frequency zone in June 1970.

(c) Anticyclone Centres

November 1969

The normalised frequency distribution of anticyclone centres for
November 1969 is shown in Fig 3.3. A well defined zone of maximum frequency encircled
the hemisphere between latitudes 25°5 and 40°S with the dominant high frequency area
centred off the west coast of South America. Breaks within the high frequency belt
occurred along and to the south of the west goasts og Australia and South America and
also in the central South Pacific Ocean (125°W - 135°W). No pronounced break was
observed in the vicinity of South Africa.

Anticyclones were rare over the high latitude oceans, especially in the
South Pacific and South Indian Oceans. By contrast however there was a very high
anticyclone frequency over the Antarctic continent with two favoured areas; one in
East Antarctica near Vostok and the other in West Antarctica over Ellsworth Land.
MSL pressure patterns over the interior of Antarctica are of course fictitious, due
to the predominantly elevated topography of the region.

June 1970

The normalised frequency distribution of anticyclone centres for June 1970
is shown in Fig 3.4. The hemispheric high frequency belt covered about the same
latitudes as November 1969 with frequency maxima in roughly the same relative locations.
The general east-west elongation of the belt is probably representative of migration
of systems from one preferred region to another.

Over higher latitudes anticyclone centres were much more frequent than in
November 1969 with minor high frequency areas in the South Pacific and evidence of
of anticyclone occurrence in other sectors polewards to nearly 60°S. A pronounced
maximum occurred near the Antarctic Peninsula, a region devoid of anticyclones in
November 1969. However although anticyclone centres were more common over the higher
latitude oceans than in November 1969, they were still few in number especially in the
South Indian and far southeast Pacific Oceans. )

On the Antarctic continent a very high frequency maximum was located over
East Antarctica (there was an anticyclone centre in this region on every chart).with
a lesser maximum over West Antarctica.

(d) Cyclogenesis

The distribution of the areas of cyclogenesis is shown in Fig 3.5
(November 1969) and Fig 3.6 (June 1970), with the respective high frequency axes of
cyclone centres superimposed. Within the circumpolar. trough zone, lows rarely developed
to any great degree following cyclogenesis. The exception to this was the Weddell Sea
where significant cyclones sometimes developed in the lee of the Antarctic Peninsula.

In both months cyclogenesis occurred most frequently in the mid-latitudes
between about 35°S and 55°S.” There were several instances of cyclogenesis in_sub-
tropical latitudes (20 °s to 3005) of the southwest Pacific (west of about JIOOW) and
southwest Atlantic (west of about lSOW) but it i1s noteable that there was an almgst
complete absence of cyclogenesis in both months in subtropical latitudes of {he eascern
Pacific, eastern Atlantic and the entire Indian Ocean.
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represent major high frequency axes. Dashed lines are minor high frequency axes.

Fig 3.4 The normalised frequency distribution of anticyclone centres in June 1970. Solid lines
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lines represent major high frequency axes. Dashed lines are minor high trequency axes.

Fig 3.3 The normalised frequency distribution of anticyclone centres in November 1969. Solid
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Fig 3.6 The distribution of location of cyclogenesis in June 1970.

Fig 3.5 The distribution of location of cyclogenesis in Novembes 1969.

Corresponding high frequency cyclone axes are also shown.

-y

Correspondi: 2 high frequency cyclone axes are also shown.




Locations of cyclogenesis seem to be randomly scattered with respect to
frequency maxima of cyclone centres (Fig 3.5) although in both months cyclogenesis
makes a strong contribution to the high cyclone frequency arm extending southeast from
subtropical South America.

The frequency of cyclogenesis off southeastern Australia was very pro-
nounced in November 1969 and contributed significantly to the maximum cyclone frequency
noted from Fig 3.1. The distribution of cyclogenesis in this area was much more
random in June 1970.

(e) Movement
Cyclones

In both months tracks were of varying lengths (the greatest being 7000 km)
and the lifetime of individual systems ranged from 12 hours to as many as 10 days.
Cyclone tracks between 20 S and 55°S in November 1969 and June 1970 are shown in
Fig 3.7 and 3.8. Higher latitude tracks have been described by Lamond (1972) and will
not be repeated here. -

(i) November 1969

The predominant direction of movement was east-southeast except in the
southwest Atlantic (60°W - 25°W) where tracks were more often easterly. During the
first half of the month (Fig 3.7a), over all but the Atlantic sector, movement became
more southeasterly as the cyclones moved towards higher latitudes. During this period
also few cyclones penetrated the New Zealand sector (160°E - 170"W), no doubt a
reflection of the intensity and persistence of anticyclonic activity in this region.

During the second half of the month (Fig 3.7b) poleward curving tracks
were considerably less frequent and movement in all latitudes was more generally
east-southeast. Northeast or northward movement was mostly confined to the early
pargs of the tracks, although there were several instances in the Pacific between
110°W and 80°W, of northeast movement towards the end of the track.

(ii) June 1970

Again the predominant direction of movement was east-southeast although a
greater number of cyclones showedoa defigite southeast movement than in November 1969.
In the far southeast Pacific (140 W - 80 W), tracks curved strongly southeast towards
the Bellingshausen Sea.

During the first 10 days (Fig 3.8a) a number of tracks extended east-
southeast from subtropical South America and another group (though less clearly defined)
in the central Pacific. Several cgclones exhibited prolonged southward movement in
the Australasian region (130 E-170°E) and one in particular maintained a south-southwest
movement for two days.

The middle part of the month (Fig 3.8b) was characterised by the total
absence of tracks in the Australian sector between 140°E and 160°E. Most tracks in
the Indian Ocean sector during this period were highly zonal, but as cyclones advanced
beyond about 100°E they curved southeast or east-southeast and filled before reaching
140"E., This 1s no doubt a reflection of intense blocking in the Tasman Sea during
this period.

There was no apparent inhibition of movement in the Australian region in
the last part of the month (Fig 3.8c).

Anticyelones

It was difficult to track anticyclones from day to day because of the
tendency for new centres to form within a general area of high pressure. However in
both months some systems could be tracked over distances of up to 4500 km and periods
of 5 days or more. Over the higher latitudes tracks were usually quite short and no
system could be identified for more than 4 days. A selection of tracks for November
1969 and June 1970 is shown in Fig 3.9 and 3.10.
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