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ABSTRACT: On the basis of surface pressure analyses covering the area of
south-west Atlantic, maps of monthly mean pressure fields for the period from March
to December 1979 were drawn. In order to accentuate the dynamics of pressure processes.
maps of standard deviation as well as of the skewness coefficient of the values
forming the pressure field were also prepared. Apart from this, the variation of pressure
in the particular points of the field in the months considered, was discussed. Attention was
drawn to the distinct quasi-periodicity, dependent on location of the given point.
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1. Introduction

Duties of the meteorological group of winterers at the Arctowski Station,
1979, included, beside standard meteorological observations, meteorological
services for the expedition’s activities and of the adjacent subantarctic fishing
grounds. The products of the services — daily issued forecasts and warnin-
gs — were broadcasted to their users and herewith their rdle ended.
However the data the forecasts were based on, could be used for further
scientific investigations. Thus the presented work was prepared by using
synoptic facsimile surface analyses. It deals with the mean surface pressure
field over the area enclosing the Antarctic Peninsula, Drake Passage,
Scotia and Weddell Seas, i.e. the southernmost part of the south-west
Atlantic.

The aim of this paper is to illustrate the general characteristics of the
pressure field there, and to point out some features of its high dynamics,
the latter being of great significance to other measurements performed,
giving their meteorological background.

*) The work was done during the Third Polish Antarctic Expedition at the Arctowski
Station as part of Project MR-11-16 granted by the Polish Academy of Sciences.
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2. Data set and procedure

As already mentioned, daily surface pressure maps were used as source
material. They were usually the facsimile maps, broadcasted by RMC
Buenos Aires, received routinely in the expedition’s weather bureau at the
Arctowski Station. Pressure values were taken once a day, from the 12 hrs
GMT maps. The accuracy of reading was 1 hPa, due to the quality and the
scale of the maps.

The area over which the computations were performed was limited by
meridians 80°W and 40°W and by parallels of latitude 50° and 70°S.
Thus, the Arctowski Station was approximately in the centre of the area,
the fishing grounds extending towards north and northeast.

The pressure values were read in 25 points of the area: every
5 degrees of latitude and every 10 degrees of longitude. The data set
gained was processed by means of simple statistical analysis. Monthly means
were calculated for each grid point, and so was the standard deviation
and skewness coefficient. For each month maps showing distribution of
these characteristics were drawn.

Since the day-to-day changes of pressure are significant in that area, it
is difficult to present the generalized variation of this element without
any smoothing. Thus, the course of pressure during the ten months of
1979 was determined by calculating ‘11-day overlapping means in four
extreme points of the area considered. Some missing values for a few days
were interpolated as means from the neighbouring days, prior to averaging.
The same method was applied to present the pressure variation at the
Arctowski Station, but instead of pressures from one definite hour — daily
means were used for overlapping averaging.

3. Mean pressure field -

Investigations of the mean distribution of pressure in the circumpolar Ant-
arctic belt (Pogosjan 1959, Tauber 1959, Taljaard et.al. 1969, van Loon
et al. 1972) reveal a stationary depression extending between 60 and 70° of
latitude. The pressure values along its latitudinal axis approximate 985 hPa.
This depression is split into separate centres by weak ridges of higher
pressure or, more precisely, by col areas, one of which appears quite
frequently in the region of Antarctic Peninsula (Fig. 1A, B). Northward of the
depression belt, to approximately 45° of latitude, the zone of highest
pressure or, more precisely, by col areas, one of which appears quiet
Antarctic part of the south-west Atlantic did not differ much from this
picture. From March through December the mean monthly pressures
(P) over the area ranged from 1010 hPa in the north-west (March, Aprill)
and 1005 hPa in the north-east (March and July) to 984 hPa in the
south-west (July and August) and 978 hPa in the south east (April). Such
a distribution of extreme values determined to some degree the field
pattern: isobars ran mainly from south west to north east, crossing the
parallels at a small angle. During March, April and May the lowest
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Fig. 1. Mean surface pressure field over the Southern Hemisphere (after Meteorology
of the Southern Hemisphere, Taljaard et al. 1972). L —low, H — high, pressure in hPa
A —in January, B—in July .
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pressures marked by frequently cyclonally curved isobars, persisted in the
south east, over the Weddell Sea. In June the centre of the lowest
pressure was split into two, lying symetrically on both sides of the
Peninsula. In July, August and September it moved to the west, over
the Bellingshausen Sea, to return late in spring over the areas to the
east of the Antarctic Peninsula. In December it appeared over the
Bellingshausen Sea again. Thus in the transition periods — autumn and
spring — the Antarctic Peninsula was influenced by the north-western edge
of the Atlantic centre of stationary circumpolar depression, whereas in
winter — by the north eastern edge of its Pacific part, or was in the col
between them. (Fig. 1A, B). Thus, oscillations of these great stationary
depressions may cover quite long periods, connected probably with the
season of the year and they may be irregular in time. The stationary
col separating these two centres persists over the Antarctic Peninsula
usually in July (Fig. 1B). In 1979 it distinctly occurred in June, and the
July isobars showed only a weak anticyclonal curvature (Fig. 2).

The main feature of the pressure field in 1979 was its high zonality
and, consequently, high horizontal pressure gradients. Of special interest
was here April (Fig. 2), when between the parallels 55° and 60°W the
mean horizontal pressure gradient exceeded 2 hPa per 100 km.

4. Distribution of standard deviation

Since the maps of mean pressure (P) present only a static picture of
the distribution of this element, the maps of standard deviation o (P) were
drawn (Fig. 3) to accentuate the dynamic properties of the pressure field
more clearly. By means of them those fragments of the area could be
pointed out, where the most vigorous changes of pressure occurred.

The smallest variability of pressure prevailed over the Scotia Sea, where
the departures of the mean value oscillated on the average between 7 and
10hPa. Another area with relatively smaller oscillations was the Bellingshausen
Sea, where the standard deviation varied between 8 and 10 hPa.

Other parts of the area cannot be determined unanimously as regards
the dynamics of pressure changes expressed by means of standard deviation.
In March values exceeding 10 hPa were recorded over the Drake Passage
and the northern part of the Bellingshausen Sea. In April the whole area
except the Scotia Sea underwent standard deviations of 11 to 13 hPa.
In May and June maximum standard deviations, exceeding 12 hPa, concentrated
to the NW of the Antarctic Peninsula. In July the area of maximal
standard deviations shifted toward South Georgia, and in August — east
of South Orkney Islands. The greatest pressure ascillations were noted in
September and October. Standard deviations in these months exceeded
15 hPa: in September south-east of Tierra del Fuego, and in October — east
of that coast. November brought some decrease of the dynamics of pressure
changes and December was even more calm. In December, from South
Georgia to the south-west there was extending a zone of standard deviations
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Fig. 2. Mean monthly pressure (P) fields over the Antarctic part of south-west Atlantic.
March through December 1979. Pressure in hPa.



50 70° N 3
10
]
L2
50° -
S 10
0,
of 2 17
10
N\~
o o0
/o
A ~ e
- 3 /| Mar. 1979 e 17" Apr. 1979
—~ - &
X 6 (P 6P
7 e 103" Vi0e  6r°
30° 0° 79 60° [
10
) -
500 £ 5o
11 & o
—
8
1 12—
13
=4
S
o 3 /60“ e
8 /
_ — — /11 May 1979 Jun. 1979
- 0 6m 6®
P 80— 6> 107 40
[d
7
st
8
9
10
1
12
/
B
//
Jul. Aug. 1979
6P 6w

16
12
\/75 <
L 14 AL b
13
A - —],| Sep-1979
"
P)
if '_b 6
Z 9% 800 70° 600 S0° 10%40°

Nov. 1979
6

6

’| Dec. 1979
N

Fig. 3. Distribution of standard deviation

of pressure ¢ (P) hPa, at 12 GMT, March

through December 1979 over the Antarctic part of south-west Atlantic





























