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ABSTRACT: Results from measurements and basic observations of meteorological
elements carried out in 1978, at Arctowski Station situated on King George Island
(South Shetland Islands) are presented
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1. Introduction

Meteorological measurements and observations in the region Admiralty
Bay were conducted between 1949—1960 at the British Station ‘“Admiralty
Bay” located at Kellar Peninsula. Meteorological measurements at Arctowski
Station were started in 1977 (Zubek, in press). The presented results
comprise the data from the second year of continuous measurements at
Arctowski Station.

2. Methods

Measurements and observations at the Meteorological Station operating
within the area of Arctowski Station. Base were made by means of a stan-
dard equipment conventionally used by meteorological stations working
for weather forecasting services.

The Meteorological Station (62°10’S, 58°28'7“'W) is registered in the
W.M.O. registry at No. 89052. The Station works throughout day and night,
regular observations are made every 3 hours from 0000 to 2400 G.M.T.

*) These studies were supported by the Polish Academy of Sciences within the MR-II-16
Project, carried out at Arctowski Antarctic Station during the Second Antarctic Expedition
1978/79, headed by dr. M. S. Zalewski.
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Atmospheric pressure was measured until January 18, 1978, by means
of an aneroid, then, from January 19 with a mercury barometer (N.B.
the height of barometer was 3.2m above M.S.L.) and the readings
of pressure values were reduced to mean sea level. Monthly, seasonal and
annual mean values were calculated on the basis of regular observations
made every 3 hours.

Air temperatures were measured with a mercury termometer placed at
a height of 200 cm above ground level in a meteorological shutter —
screen (Polish type). Measurements of the minimum temperatures were made
by means of tuluole minimum thermometer, the maximum temperatures
were measured with a mercury maximum thermometer kept in a meteorologic
screen. Mean values were calculated on the basis of observations made
every 3 hours.

Wind direction and speed were measured with an electrical cup anemo-
meter, its transmitting part was fixed at a free — standing pole at a height
of 11 m above ground level. Mean values were calculated on the basis of
the every three hours observations.

Humidity was evaluated by means of an August psychrometer kept in
a meteorological screen. Relative humidity (expressed as a percentage)
actual vapour pressure, saturation vapour pressure and dew point, at the
dry bulb temperature were calculated. Means were calculated from every
three hours observation.

Cloud amounts were determined in oktas — eight parts of sky covered
with clouds. Visual observations were every three hours and on this basis
means were calculated.

Height of cloud base was determined visually. The base of low clouds
was evaluated by comparison with the known heights of the local elevations
of the ground. The calculations of the number of days with clouds bases
below 200 m were based on all observations.

Visibility observations were made using visual methods based on repers
to which the distance is known. Regular observations were made every
3 hours, moreover cases of reduced visibility due to fog were noted.

Amount of precipitation was measured using a Holmann raingauge,
the inlet (area = 200 cm2) was at a height of 100 cm above ground level,
The measurements were made four times a day: 0000, 0600, 1200, 1800 G.M.T.
The number of days with precipitation was calculated on the basis of the
frequency of precipitation throughout a day (24 h). The number of days
with fog was calculated on the basis of recordings of the occurrence of
fog throughout a day (24 h). The number of days with blowing snow was
calculated analogically.

The number of days with snow covering more than a half of the
area were calculated on the basis of daily observations evaluating visually
snow covered ground around the meteorological screen (meteorological
garden).

The term “summer” is used to derine a six — month period including
the following months: October, November, December, January, February,
March, the .term “winter” includes the remaining months: April, May,
June, July, August, September.
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A day with a phenomenon is counted when it occurs in a given
day, no matter how long it lasts. If in the same day several phenomena
occur simultaneously (fog. drizzle, rain, etc) such a day is counted
separately for each of them.

3. Results

Results from the measurements of pressure are given in Table I. Chan-
ges of pressure in the region of the Station are quite remarkable due to
frequent and quick movement of deep depressions in the area of the South
Shetlands. The greatest changes of pressure, calculated from the three hours
observations in 1978, were fall 12.8 mb (August 23), rise 7.3 mb (August
26). The highest value of atmospheric pressure (1025.9 mb) was recorded
July 17, the lowest value 955.5 mb — July 27, 1978. Annual amplitude of
pressure in 1978 was 70.4 mb. The mean annual pressure, claculated from
the records of a 13- year series of measurements at the British Admiralty
Bay Station conducting observations between 1948-1960, was 991 mb,
whereas at Arctowski Station the mean annual pressure for 1978 was 9.5
mb higher. The mean pressure for six summer months was almost equal
to the values for the same months of the period 1948-1960, whereas the
means pressure for six winter months was 20 mb higher than the values
for the same period at Admiralty Bay Station (1948-1960).

Results from the measurements of air temperature are given in Table I.
In 1978, temperatures below as well as above 0°C occuned in every
month throughout the whole year. This is due to high cyclonic activity
over this region and frequent alternation of cold air masses brought
in from the Antarctic Continent and warm oceanic air masses from lower
geographical latitudes. In 1978 February was the warmest month — the
mean monthly temperature 2.5°C and July was the coldest — 11.6°C. The
annual amplitude of the mean montjhy temperatures was 14.1°C.

In 1978 monthly amplitudes of extreme temperatures ranged in the
summer season from 9.4°C to 15.3°C, in the winter from 12.5°C to 28°C.

The comparison of mean temperatures of the warmest and the coldest
month of 1978 with mean temperatures of July — 10.0°C and January
+ 3.0°C, calculated for the South Shetlands from isotherms chart, shows
that at Arctowski Station these two months has temperatures below normal
the highest temperature of the year 8.9°C in March 1978 was lower than the
absolute maximum temperature 11°C at Admiralty Bay in the period 1948-1960.
The lowest temperature of the year —25.3°C in August 1978 was higher
than the absolute minimum temperature noted at Admiralty Bay —32.0°C.

Results from the measurements of wind direction and speed are given
in Table II, IIl and in Fig. 1. The mean wind speed for the year
1978 calculated from 2920 observations was 7.0 m/s (for summer — 7.4, for
winter — 6.5). The highest mean monthly wind speed 8.0 m/s was noted
in February and October, the lowest 3.6 m/s in July, 1978. The mean
wind speed calculated for the period of six summer months was nearly
1 m/s higher than in the winter season. In 1978 winds with mean velo-
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city reaching or execeeding 15 m/s occured during 69 days, Gusts reaching
or execeeding 25 m/s were recorded during 95 days. The highest gust
reaching 50 m/s occuned in July 1978. The annual mean wind speed
for 1978 is similar to the annual mean speed at Admiralty Bay Sta-
tion — 6.5 m/s, calculated from the 13-year series of observations (1948—1960).
In 1978 the prevalent winds were from WSW 14.8%, SW 9.5% ., W 7.5%,
NNW 7.1%, N 6.8%, NW 6.19, (Fig. 1).

The loast frequently occurring wind directions were: S, SSE, SEE, ESE,
E, ENE, NE, NNE. The observed wind distribution is due to the pre-
vailing in the region west zone circulation, between latitudes 40°S and
60'S affected also by orographic effects of King George Island. Ezcurra
Inlet and Admiralty Bay. The differences in the distribution of winds
between the “summer” and the “winter” months were inconsiderable. Pre-
dominance of wind directions NNW, N and SSW in the summer season
may be attributed to the katabatic effects more frequent in the warmer
part of the year. The colder air from the glacier cap flows towards
comparatively warmer Admiralty Bay and the neighbouring region, which
is snowfree and strongly heated.

Mean annual relative humidity in 1978 was 80°%,. Mean montly relative
humidity was higher in summer 819, than in winter 79%,. These values
are 3-4°, lower than at Admiralty Bay. Mean annual saturation vapour
pressure was 4.6 mb and mean annual dew point was — 4.9°C. The results
are given in Table IV.

Cloud observations are presented in Table V and VI. The maximum
of total cloud amount occurred in the summer months. In winter the
values of cloud amount were lower. Throughout the year 1978 the annual
means were higher than 6/8. As results from cloud observations the region
of Arctowski Station has an advantage over the neighbouring regions as
regards cloud amounts. Very often totally overcast skies were observed
over King George Island and the surrounding waters whereas at Admiralty
Bay the total cloud amount was in the range of 3/8-6/8. Westerly winds
and orographic effects of the region of Admiralty Bay favour the forming
of strong air currents descending from the ice-cap of King George Island
and dissipation of low clouds in the area around the Station. In 1978
as many as 168 days were recorded, in which the height of cloud bases
was 200 m or lower (Table VI). The maximum frequency of cloud heights
200 m or less at the occurred in June, the minimum in November.
Only these cases were taken under consideration, where low cloud amounts
were 4/8 or higher.

In 1978 the number of days when visibility was 1 km. or less was
much higher during the winter (38) than in the summer (11). Altogether
in 1978 there were 49 days, when visibility was 1000 m or lower (Table VI).
Only on about 309, of these occasions visibility was reduced due to fog,
the most frequent cause of the reduced visibility was snow or blowing snow.

In 1978 the annual total of precipitation was 554.8 mm (Table V).
During the summer months the total of precipitation was higher (304.5 mm)
than in the winter months (250.3 mm). The maximum occurred in ‘March
(83.0 mm), the minimum in November (11.5 mm). The highest daily
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precipitation was recorded in September 26.7 mm/24 hrs and the maximum
amount in 6 hours in June and September 16.6 and 16.5 mm. The greatest
number of days of precipitation occurred in January (29 days), the smallest
in November (15 days). The total number of days of precipitation in
1978 was high (280 days), (Table VI). Rain and snow occurred throughout
the year, rain did not fall in July only, as snow occurred in all the
months in the winter” and the summer. Fog did not occur frequently in
1978. Throughout the year there were only 15 days of fog. (Table VI).
Fog occurred more frequently during the winter months (11 days) than
in the summer months (4 days). Frequent snowfall and high speeds cause
the formation of blowing snow. In 1978 there were 77 days of blowing snow
which occurred mainly during the winter months (62 days), but were
observed also on the summer (15 days) (Table VI). Blowing snow besides
snowfall were the main cause of reduced visibility.

Snow cover prevailed in the region of the Station during 211 days,
extending over more than a half of the surface area of the ground (Table
VI). Permanent snow cover overling the ground completely was observed
from June 19 to November 18.

4. Summary

Results of measurements and observations of basic meteorological elements, carried out
in 1978 by the Meteorological Station at Arctowski Station (62 10’S, 58 28'7"'W), situated
at Admiralty Bay on King George Island in the South Shetland Islands, are presented.

Meteorological conditions in the investigated region are extremely variable, rapid and
violent changes in atmospheric pressure occur frequently associated with strong and gusty
winds. The number of days of winds reaching gale speed is very large throughout the year.
Air temperatures below and above 0 C occur in every month of the year. Humidity
and cloudiness are high throughout the year, but the region of Admiralty Bay is privileged,
as compared to the surrounding regions, due to the local orographic and fohn effects.
Low cloud bases below 200 m occur very frequently. Winds blowing from WSW prevailed.
Snow and rain occur in every (almost) months of the year. Fog is infrequent. The
main cause of reduced visibility are snowfall and blowing snow. Snow cover occurred
during all the months of the year, whereas permanent snow cover was observed during
five months from mid-June to mid-November.

5. Pe3rome

TpencraBiieHO UTOTH HCCIEJOBaHMH U HAOJIIONEHHWH OCHOBHBIX METEPEOJIOTMYECKHX 3Jie-
MeHTOB B 1978 r., BBIMOJHEHHbIX HA Metepeosnoruueckoit CraHuuu, CTaHuuM ApHTOBCKOTO
(62°10’ S, 5828’7 W). Cranums pacnojiokxeHa Ha octpoBe Kunr J[Ixopx, B apxumenare
HOxubix IlleTnannos.

MeTepeoIOrHYECKHE YCIIOBUA B HCCIEJOBAHHOM paifOHe HemoCTOsHHbIE. YacTo BBICTYNaloT
ObICTpblE W3MEHEHMS [aBJIE€HHA BMECTE W CHJIbHBIMH M IUTOPMOBBIMH BeTpamH. B Te-
YEHHE roJia KOJMYECTBO JHEH C BETPaMH JOCTHTAIOLIMMH IUTOPMOBBIX CKOPOCTei — 6obiioe.
Kaxapiii Mecsil BBICTYNAalOT MHHYCOBbIE M ILTIOCOBLIE TeMINEpaTypbl Bo3Ayxa. BiaxHocTb
BO31yXa U 061a4YHOCTh BeCh rof Oosbiuxe. OMHAKO MECTHOCTh 3aJIMBa AIMHPaJIbThl MPHBHJIC-
rHpoBaHa MO OTHOILIEHHIO K OKpYyXaromeMmy paioHy. IIpHinHO# 3TOro sB/IsSETCA OpOrpadus
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u denossle 3dpdexTrl. YacTo BhICTYnaroT Hu3kue obnaka, Huwxe 200 m. IIpeo6iamaromue
BeTpbl AytoT u3 WSW. Tloutu kaxablii Mecsi HabirogaloTcs OCaAkM [OXKIS M CHera.
[1aBHOH NPUYMHOM YMEHbLIEHUS BUIAMMOCTH SBJAIOTCA OCaJKM M METENa a TyMaHbl SBJs-
1o1cs penko. CHeXHbI MOKPOB BLICTYNAaeT B TEYEHHE BCEro rofa a IOCTasiHHO YIEpXH-
BaeTCs 5 MeCALEB C MOJOBHHBI HIOJS OO MOJIOBUHBI HOSODS.

6. Streszczenie

Przedstawiono wyniki pomiaréw i obserwacji podstawowych elementoéw meteorologicznych
za rok 1978 wykonanych przez Stacje Meteorologiczna w Stacji Arctowskiego (62 10°S,
58 28'7"'W) potozona nad Zatoka Admiralicji na wyspie Krola Jerzego w Archipelagu Po-
tudniowych Szetlandow.

Warunki meteorologiczne w badanym rejonie sa bardzo zmienne, wystgpuja szybkie
i czeste zmiany ci$nienia, ktorym towarzysza silne i porywiste wiatry. Ilos¢ dni z wiatrami
osiggajacymi sztormowe predkosci w ciagu roku jest bardzo duza. We wszystkich miesigcach
roku wystepuja temperatury powietrza zarowno ujemne jak i dodatnie. Wilgotno$¢ powietrza
i zachmurzenie przez caly rok jest duze, lecz rejon Zatoki Admiralicji jest uprzywilejowany
wzgledem obszarOw otaczajacych, czego przyczyna jest orografia i efekty fenowe. Bardzo
czgsto wystepuja niskie chmury o podstawie ponizej 200 m. Przewazajace wiatry wieja
z WSW. Opady deszczu i $niegu wystgpuja prawie we wszystkich miesigcach roku. Mgly
sa zjawiskiem rzadkim, glowna przyczyna zmniejszenia widzialnosci sa opady i zamiecie
sniezne. Pokrywa $niezna wystepowala w ciagu wszystkich miesigcy roku a trwala pokrywa
utrzymywala si¢ przez 5 miesigcy, od polowy czerwca do potowy listopada.
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