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A NOTE ON THE FREQUENCY OF CLOSED CIRCULATIONS
BETWEEN 50°S AND 70°S IN SUMMER

By N. A. Streten
Commonwealth Meteorology Research Centre, Melbourne
(Manuscript received November 1969)

Remarkably little reliable data exists on the frequency of surface cyclones
and anticyclones in the general region of the Antarctic trough. The appraisal of the
IGY chart series (Taljaard 1967) provides the most detailed information for a
restricted period and a brief review of some of the other chart series has been given
elsewhere (Streten 1968). All these series may, however, be criticised on the
grounds of inadequate data and the bias introduced by difficulties in the interpretation
of surface observations at topographically influenced sites on the coast of Antarctica,
e.g. Biter and Stinson (1966) have indicated the considerable differences in analyses
resulting from the introduction of satellite data for the region close to the coast.

Only in the three most recent summers (1966-67, 1967-68 and 1968-69)
when high latitude APT satellite data and neph analyses based on the various ESSA
and NIMBUS readouts have become available, has a significant improvement in
chart reliability been possible. More recently available infra-red data promise
year-round improvements in analyses, but, so far as the higher latitudes are con-
cerned, the improvements by using the visual data are considerably greater in
summer than in other seasons. Despite the fact that, due to communications
difficulties, neph analyses are still not available for the entire hemisphere on all
days, it is considered that the past three summer seasons represent the best period
for obtaining moderately reliable initial statistical data on closed circulations
south of 50°S.

The present data are based on the manually analysed charts for December
to February for each of the three summers {1966-67, 1967-68 and 1968-69) compiled
from the individual 0000 GMT analyses prepared by the Southern Hemisphere
Analysis Centre (SHAC) in Melbourne. These charts are prepared on a polar stereo-
graphic 1:30x10° base. Because of the variations in available data it was considered
necessary to divide the hemisphere into 3 regions dependent on the number of analyses
available in each sector bounded by the 50°s and 70°S parallels.

Sector 1. The Eastern Hemisphere (0° east to 180° and
thence to 150°W),

Sector 2. South America and the South Atlantic (0° west
to 90°w), -

Sector 3. South East Pacific (90°W westwards to ISOOW).

Of these, Sector 1 has the best data coverage with reasonably reliable analyses on
all 271 days of the analysis period; Sector 2 was analysed on 249 days but the degree
of reliability is such that resulting data frequencies cannot be strictly compared with
Sector 1; Sector 3 was not assessed as the availability of surface data and neph
analyses fell far below that of the other Sectors.
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The data presented here are confined to:

(a) the frequency of depression centres - the most readily
detectable circulation pattern located by the character-
istic cloud vortex in the satellite pictures together
with the surface observations,

(b) the frequency of anticyclones - usually detectable in
summer by surface observations and cloud patterns.

Fig. 1 shows the geographical frequency of cyclones per summer season,
averaged per '"unit block'" over the three seasons, for Sectors 1 and 2. The data of
Sector 2 has been adjusted to apply to the greater number of days of reliable analysis
in Sector 1. For the sake of uniformity (though rather artificially) the data have been
corrected to a standard latitude (45°) to take account of the varying size of the unit
block (5° lat. by 10° long.) by multiplying the frequency in each block by the factor

4  Cos 45°

n = Cos P

where
n is the number of months used as a '"season',

1] is the mid-latitude of the block.

This follows the method adopted by Taljaard (1967) and makes the present data
directly comparable with his.

- Fig. 2 indicates the frequency of '"quasi-stationary' cyclones in particular
locations, the data correction being made in the same manner as for Fig. 1. Cyclones
were considered to be quasi-stationary when the movement between successive daily
charts was not more than 5 degrees of longitude. The stagnation position was recorded
as the last day of the sequence. Of the total 167 cases only 6 were of a duration of
48 hours, and no stagnation of 72 hours was observed.

Fig. 3 shows the frequency of the g:otal number of cyclones observed over
the whole period between 50° and 70°S per 5 of longitude for the two sectors,
1 (as far east as 180°) and 2.

Considerable similarity is evident in.the comparison of Figs. 1 and 3 with
Taljaard's I,G.Y. analysis and the data derived from the earlier series of charts
(Streten 1968) so far as the pattern of maxima and minima of depression frequency
is concerned. However, as might be expected the variation from year to year is
considerable. Comparison of Figs. 1 and 2 indicates a close association between
regions of high total cyclonic frequency and those of cyclonic stagnation, though in
numerical terms highest stagnation frequency does not coincide with highest total
frequency. For this period stationarity appears to be most frequent in the following
high latitude locations: :

(a) the eastern and central Weddell Sea in longitudes 300- 400W,

(b) the regi%n w%st of the Enderby Land peninsula in longi-
tudes 25 -35 E, and
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Fig.1 Distribution of surface cyclone centres per “unit block” (see text) per summer.

(Mean of December, January and February for 1966—67, 1967— 68 and 1968~ 69.
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Fig.2 Distribution of "quasi - stationary” surface cyclones per “unit block” (see text) per summer.
(Mean of December, January and February for 1966-67, 1967— 68 and 1968 -69).
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