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ABSTRACT: General meteorological conditions in the Admiralty Bay in 1978 did
not deviate from those of many years. The data for 1978 were used to analyse the
co-occurrence of four most perceptible meteorological parameters: temperature, air
humidity, wind speed and precipitation. In summer these elements occurred simultaneously
only in 1 —2 intervals of values, in winter their occurrence within individual inter-
vals was less numerous, but covered more of them.
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1. Introduction

Air temperature, wind, humidity and precipitation are the most percep-
tible atmospheric parameters. Of special significance is the simultaneous
occurrence of specified values of these parameters. Different is the impact
on man of low temperatures at calm weather than during strong winds.
Other are the effects of snow falling on windless days compared to
a snow storm at temperature close to 0 C. It is important to know these
conditions while planning any kind of outdoor activity. This paper aims
at providing such information.

The data used were checked and corrected in relation to observations
described by (Nowosielski 1980) as regards meteorological conditions on
the Arctowski Station in 1978.

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

" The analysis is based on data from 1978 and the two first months
of 1979. Results of standard synoptic observations made every three hours
were used.

Simultaneously occurring groups of values of particular parameters were
analysed:

— air temperature and relative humidity with prec1p1tat10n occurring within
partlculdr wind speed ranges,

— air temperature and relative humidity,

— air temperature and wind speed.

— precipitation occurring at air temperatures within given intervals.

To avoid excessive fragmentation of the groups analysed and to avoid
overgeneralization of information, the parameters under consideration were
arranged in suitable intervals. The whole range of the temperatures
encountered was divided into four-degree intervals; only when temperature
and precipitation were considered, a different division of temperatures
was applied. In the latter case
— the first group consisted of positive temperatures, far from the freezing

point (=4.0°C),

— the second group was formed by negative temperatures far from the
melting point (< —4.1 C),

— the third group of temperatures was contained between +3.9 and
—4.0 C, this being the interval of temperatures most frequently accompa-
nied by mixed precipitation, both liquid and solid.

The whole range of wind speed was divided into eight intervals,
every 4 or 3 m-s™! each, the last interval covering speeds exceeding
25 m-s™ 1,

Relative humidity was arranged in six intervals:

— the values not exceeding 60°, of relative humidity,

— range from 61 to 909, was divided into three intervals with a gradation
by every 109,

— from the last fragment in humidity scale, 91—100%, a subdivision of
humidities close to saturation, 97—100Y, was distinguished, because of its
unfavourable influence, especially at low temperatures and strong wind.
As regards precipitation, only its occurrence or lack during the observation

was considered.

The frequency of total occurrence of particular values of most perceptible
weather parameters was analysed separately for each season of the year.
But first a general characteristic of the annual variation of decades values
had been made. This characteristic was based on the data of 1978,
whereas the analysis of co-occurrence was given for the period from
March 1978 through February 1979. Similar methods were also applied by
(Boer 1964) and (Zavjalova 1969).
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3. Meteorological characteristics of 1978
based on the decade values

In order to prove that meteorological conditions in 1978 did not differ
much from the average ones on King George Island, it was necessary to
compare them with a period of at least several years. This was done
using the data from the British station Admiralty Bay, which was function-
ning in the years 1948—1960 some 8 km towards NNE from the present
site of the Arctowski Station. Table I and Figure 1 show air temperature
in 1978 (Arctowski) as compared to the period of 1951—1960 (Admiralty Bay).
Both the Table and Figure show, that the spring, summer and autumn of
1978 were slightly warmer, whereas the winter, and especially July, was
cooler. This was even to the advantage of investigations performed, as
-conditions more extreme than the average ones were introduced.
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Fig. 1. Annual course of air temperature, 1978 (Arctowski Station) as compared to mean
temperatures in 1951—1960 (Admiralty Bay)
1 — Arctowski Station, 2 — Admiralty Bay

3.1 Air temperature

The warmest month of 1978 was February with mean monthly temperature
2.5°C. Mean temperature of its second decade was the highest in that
year (3.1°C). The first decade of January was only slightly cooler (2.7°C).
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The absolute maximum temperature was at the beginning of March
(8.9°C). Minimum temperatures of these two warmest months in the year
did not drop below —2.2°C. Mean temperatures of winter months were
—5.1, —11.8 and —6.9°C in June, July and August respectively. The
lowest mean decade values fell on the two first decades of July, with
temperatures — 13.3 and — 12.2°C. Absolute minimum temperature. —25,3°C
was recorded in the first decade of August (Table II).

Great temperature fluctuations were typical for the winter. The greatest
decade amplitude, 28.0°C, occurred in the first ten days of August.
Decade amplitudes in summer varied between 6.0 and 11.0°C.

Temperature oscillations around the freezing point are of great signifi-
cance where the outdoor activity and installations are concerned. These
oscillations have been observed all year round. Only in midwinter, during
the two first decade of July, the temperature remained below zero. The
number of such oscillations exceeded even twenty per month in autumn
and spring. It should be remembered that these were oscillations around
0°C measured in the meteorological screen, i.e. 2 m above the ground.
Air temperature close to the ground or close to the surface of large flat
objects showed more frequent oscillations around the freezing point. The
lowest temperatures measured 5 cm above the ground gives Table II.
Values as low as —29.6°C and —28.5°C were recorded at the end of
July and at the beginning of August.

3.2 Soil temperature

Soil temperature was measured at 4 standard depths: 5, 10, 20 and 50 cm,
and from May through November also at the depth of 100 cm (Table II).
The highest annual oscillations, from 17.6°C in the second decade of
January to —13.0°C in July were encountered at the depth of 5 cm.
At the same depth the highest decade amplitude was noted: in summer up
to 18°C (the second decade of January), in winter — about 6°C only.

The annual and decade oscillations were decreasing with increasing
depth and amounted only to 0.2—0.5°C in a decade at the depth of 100 cm.
Extreme values for that level are not given, because the observations
were not carried out for the whole season. The data available allow
to set the minimum value of —5.3°C, which occurred at this depth
in the last decade of July.

3.3 Precipitation amount and depth of snow

Precipitation totals in warm months of the year were higher than in
winter and spring. The highest monthly precipitation sums were recorded
in March, February and June (87.7mm, 72.6 and 76.4 mm, respectively)
and the lowest in July, August and November. Thus there were somehow
three maxima of monthly precipitation: in summer, late in autumn and
a smaller one — in spring. Only in one winter decade the precipitation sum
did not exceed 0.1 mm and in another at the turn of winter, there was
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only a trace of precipitation — 0.0 mm. Two other decades in spring had
precipitation not exceeding 1.1 mm Table III.

In summer all kinds of precipitation occurred, both liquid and sohd
whereas in winter the snow prevailed.

Permanent snow cover appeared not earlier than in the first decade of
June and remained till the second decade of November, attaining the
highest decade depth, 28 and 29 cm, in the first decades of September and
at the beginning of November. At the very beginning of November the
snow depth was 30 cm. Since the beginning of the year till the end of
May, i.e. in summer and in autumn and then in December (at the
beginning of the next summer season) the snow cover appeared only
occasionally, and was 1 —4 cm deep. Only on May 5 the snow depth was
7cm and on December 14 — even 17 cm.

3.4 Humidity

Although it does not' undergo diurnal variation, the relative humidity
at the coasts of Admiralty Bay changes frequently, because of the katabatic
winds. From the value usually oscillating between 70 and 909 it drops
rapidly even below 30 to rise shortly afterwards to the former values.
This phenomenon is only weakly reflected by mean values. Mean annual
relative humidity is slightly higher than 80%,. As regards the decade values,
they were limited by 68.59, in July and 86.5%, in September (Table IV).

Specific humidity stays vn the average between 4 g-kg™! in the
first decade of January and 1 g-kg™! in the first decade of July.

3.5 Air pressure

South Shetland Archipelago is lying in the region of strong cyclonal
activity, affecting both the variation and values of atmospheric pressure.

Dynamics of pressure changes was remarkable in 1978. In each month
pressure tendencies (pressure changes within three hours) were noted exceeding
5 hPa, and the highest ones, on July 13th, reached +9.1 and +8.2
per 3 hours. In August the tendencies exceeded 5 hPa for 16 times,
and the greatest drops encountered were —9.6 and —9.0 hPa per 3 hours.
They were recorded on August 20, during one cycle of decreasing pressure.
During 12 hours the decrease of pressure reached 30 hPa. Changes
expressed by tendencies were due to advection of air density, but in a number
of cases oscillations up to several hPa, of very short periods — several
minutes or even less, — could be noted. They were caused by dynamic
changes of pressure, due to local compression and decompression of air,
connected with high turbulence of the wind.

Absolute minimum of pressure, 955.5 hPa, occurred in June, another
minimum of 956.4 hPa, was recorded in August. The highest pressure,
10259 hPa was recorded in July. Mean monthly values stayed within
the range between 984.5 hPa in Otober and 1002.5 hPa in July (Table III).



Dekades values of air and soil temperatures on the Arctowski Station, 1978

Table 11

Air temperature (°C)

Soil temperature (°C)

Month Decade . Numper of Grass
max. min. mean oscillat. .
about O°C o
1 8.0 —-0.7 2.7 4 1.1
Jan. II 46 —-14 1.4 8 -2.1
I 73 -038 22 4 —-34
I 63 ~-14 2.5 2 —-13
Feb. 11 8.1 —15 3.1 2 -13
I 5.7 =22 1.6 6 -2.5
I 89 131 1.5 9 —-6.3
Mar. 11 5.7 -—-64 -0.2 8 —
111 8.1 —-59 1.2 6 -179
I 63 —6.0 0.3 8 —-6.0
Apr. 11 51 =52 —14 5 -84
11 6.5 --50 -0.1 9 —-0.6
I 7.6 11.4 -04 5 —
May 11 7.1 8.3 -1.9 5 —-94
I 5.3 3.0 2.0 5 -29
I 22 —11.6%) —48 4 —-119
Jun. 11 50 —114 —-1.8 8 -10.3
111 04 —-199 -8.7 2 —228
I —42 -219 -—133 — -27.3
Jul. 11 —-19 —-229 -—-122 — —-27.8
I 32 248 -9.8 6 -29.6
1 2.7 =253 -—119 2 —28.5
Aug. 11 3.7 1738 -2.5 14 — 184
111 28 —18.5* —-6.6 4 —18.7
I 3.7 —192* 55 7 —199
Sep. 11 47 —10.3 —1.8 6 —14.7
111 52 —40 0.3 8 —-53
I 54 -8.1 -0.2 10 —8.0
Oct. 11 3.7 -6.7 —-24 8 —124
III 43 -78 —-1.1 13 —-8.6
I 14 -59 =22 4 —15.0
Nov. II 6.7 -3.6 0.6 6 -7.6
I 4.1 -5.3 -18 4 -9.6
I 48 -6.7 0.5 8 -72
Dec 11 6.6 3.0 1.0 5 —
11 82 - 26 1.3 7 - 1.7

maximum minimum
5 cm 10 cm 20cm 50 cm 100cm 5 cm 10 cm 20 cm
106 7.7 1.1 — 0.5 1.2 1.7 1.7 0.3 —
176 11.5 6.9 2.3 — 0.4 0.8 0.6 0.9 —
160 11.6 6.9 3.6 — 0.7 14 3.1 1.9 —
109 7.3 46 037 — 0.8 1.7 1.8 -
13.3 84 5.6 34 — 0.1 0.8 1.7 2.1 _
10.1 6.4 49 34 — 0.2 1.2 1.7 2.6 —
9.1 5.0 44 2.5 — -0.5 0.6 1.1 1.5 —
33 29 2.1 2.1 — —-0.6 -03 02 0.3 —
69 69 2.6 1.7 — -03 -0.1 0.2 0.3 -~
07 09 0.8 1.1 — -0.8 -0.3 0.0 0.5 —
02 — 0.4 — — -3.1 — —-04 — -
03 02 0.6 04 0.1 =25 -1.3 —-05 -01 -0.1
03 03 0.2 0.5 0.1 =23 -25 =07 -02 -03
03 0.0 0.0 0.1 0.1 -57 —40 -28 _04 -—-04
03 02 0.3 0.2 0.1 -2.1 —-19 —-08 —-04 —04
-12 0.1 0.2 0.0 0.1 —-6.3 —-55 —47 21 -o0.1
—-0.1 0.1 00 0.1 0.1 -59 —-48 —-31 ~-17 =03
—-1.7 —-18 —-18 —1.1 0.0 — —-103 -94 _45 —-05
—53 =25 -27 =50 -43 — —11.1 -103 -80 —5.3
—-59 -56 -48 -36 —-93 -93 -95 -90 -77 -4
—-13 -1.7 -18 =33 =37 -175 -80 -80 -71 50
—-19 -2.1 -27 =29 =33 -6.7 —-65 —-58 -49 -4.1
—4.1 -3.1 —-34 —-40 -34 —-68 -75 —-62 -57 —43
-0.7 -0.7 —-12 =25 =24 41 —-36 —-37 -50 -—-42
—-02 -0.1 -01 -08 —-19 -15 -09 -—-12 -22 =31
—0.1 0.0 00 -06 —-11 —-09 -03 -10 -2
—-0.1 —-0.1 00 -04 -—-12 -1.7 -05 —-04 -09 -—-16
00 0.1 0.2 03 -08 —12 -03 -02 -06 -—14
0.1 0.2 02 -03 -08 -09 -03 —-0.1 -06 -—1.1
42 35 24 -0.1 —-07 -03 0.0 00 -03 -08
- 3.7 - 24 00 -05 — 0.0 00 -01 -07
—— 7.3 5.0 04 —-0.5 — 0.2 0.1 -0.1 -05
— 8.9 5.5 1.5 -04 — 0.3 0.2 02 -05
8.5 6.7 19 -02 —_ 0.5 0.3 04 -05

*) lowest of the hourly values



Table III.
Decade values of wind speed, relative and specific humidity precipitation

amount, depth of snow and air pressure, on the Arctowski Station, 1978

Wind speed v (m-s™1) Air pressure (hPa)

Mean Mean

Precipit. Depth of

Month Decade max. max. Number of relative specific
mean  (during (between days with humidity humidity ag:i:l)lt S(I;;‘; m:;::lly max. min.
obs. hr.) obs. hrs) v>10m-~1 (VA (g'kg™) e
I 7.8 22 30 7 85.5 4.0 49 0 989.0 1004.2 9722
Jan. II 6.7 16 36 6 82.3 3.5 20.8 0
111 5.7 15 18 4 85.6 3.8 12.0 0
I 9.1 20 34 8 854 3.9 344 0
Feb. 11 9.1 30 47 10 82.0 3.6 34.3 0 991.0 10134 9712
111 5.4 12 35 3 80.9 3.5 39 0
I 8.4 24 45 8 814 3.5 394 0
Mar. II 6.6 18 26 6 79.8 3.1 19.3 1 9934 1017.8  966.7
111 7.2 18 38 9 86.2 3.7 29.0 0
I 8.7 18 42 9 80.2 3.7 324 1
Apr. II 5.5 14 18 5 752 2.7 24.5 1 992.6 10144 963.7
11 4.6 16 28 4 85.8 32 9.9 0
I 6.1 12 22 7 81.7 32 17.0 1
May 11 4.1 12 24 4 79.2 2.6 14 2 1002.2 1019.9 9728
III 74 14 24 9 83.5 3.6 254 0
I 7.1 18 27 8 80.5 22 6.3 2
Jun. 11 9.7 26 45 9 84.3 3.0 62.1 6 984.6  1008.4 955.5
m 7.0 16 38 7 76.0 1.7 8.0 11
| 38 12 25 2 68.5 1.0 0.1 15
Jul. II 2.2 9 10 — 80.0 1.3 2.1 16 1002.5 1025.9 967.1
II1 5.7 27 50 4 79.0 1.6 12.5 17
I 38 14 — 5 76.0 .14 38 18
Aug. 11 9.6 21 43 10 78.5 2.6 44 18 984.9 1016.6 956.4
11 8.9 28 40 10 76.8 2.1 7.5 17
I 7.1 20 30 8 74.8 2.0 0.0 28
Sep. I 6.2 26 37 6 86.5 29 39.8 22 9938 1018.7 973.6
11 9.7 23 47 10 83.9 33 79 13
I 8.2 18 34 9 80.0 3.1 15.8 11
Oct. II 8.4 20 37 9 74.8 2.5 39 12 984.5 1002.5 965.2
11 1.5 16 28 8 824 3.0 15.1 16
| 42 10 — 1 78.0 2.5 1.0 29
Nov. 11 8.3 22 36 8 79.0 32 1.1 14 993.9 1011.4 970.3
11 8.1 18 32 6 71.6 2.5 9.3 0
I 7.0 14 25 8 79.3 32 32 0
Dec. 11 9.1 22 40 9 82.2 3.5 35.0 2 987.6  1006.8 966.3
111 7.2 14 30 8 774 3.3 16.0 0




Air temperature and relative humidity. Frequency of simultaneous
ccurrence within given intervals, the Arctowski Station

Table IV.

Temperature (°C)

Relative
humidity 11.9 79 39 -0.1 ~4.1 —8.1 —12.1 —16.1 —20.1 -24.1 Summa
%) to 8.0 tod40 to00 to —-40 to —8.0 to —12.0 to —16.0 to —20.0 to —24.0 to —28.0
Autumn (March, April, May) 1978

< 60 0.2 1.4 1.9 0.5 2.6
61— 70 0.1 11.8 7.8 1.0 0.1 10.4
71— 80 0.3 2.3 27.1 10.6 0.7 0.2 259
81— 90 2.7 7.7 12.6 1.5 0.5 444
91— 96 04 12 4.7 0.6 134
97—100 19.2 1.7 0.4 33
Summa 0.3 5.7 39.3 4.7 0.8 100.0

Winter (June, July, Aug.) 1978

< 60 0.8 0.9 0.7 2.1 2.7 12 7.6
61— 70 2.6 14 22 4.3 32 4.1 0.6 16.6
71— 80 0.2 49 6.3 5.1 5.6 54 5.1 0.7 31.0
81— 90 29 10.0 6.8 6.6 22 33 04 342
91— 96 0.9 2.7 1.8 0.6 0.2 8.2
97—100 12.1 14 . 0.1 24
Summa 0.2 22.7 16.6 19.2 13.7 13.7 1.7 0.1 100.0

Spring (Sep., Oct., Nov.) 1978

< 60 0.2 34 0.3 0.1 4.0
61— 70 0.6 23 9.7 4.4 0.1 0.1 17.2
71— 80 0.8 8.8 14.9 3.0 1.7 0.6 29.8
81— 90 0.5 18.7 12.8 3.1 0.7 358
91— 96 5.3 5.0 1.6 04 12.3
97—100 0.7 0.2 0.9
Summa 1.9 36.0 46.0 12.4 2.9 0.1 0.7 100.0

0.5 Summer (Dec. 1978, Jan., Feb.) 1979

< 60 04 0.1 0.5 0.1 1.1
61— 70 0.5 1.2 10.6 33 15.6
71— 80 0.5 5.7 19.8 5.1 31.1
81— 90 9.5 23.1 42 36.8
91— 96 1.2 10.5 2.7 14.1
97—100 0.5 0.5 1.0
Summa 14 17.7 65.0 15.9 100.0




Air temperature and speed. Frequency (Y,) of simultaneous occurrences
within given dintervals the Arctowski Station

Table V.

Temperature (°C)

w‘(’::_ss_‘j‘;ed 1y 19 39 01 —41 =B ~12.1 ~16.1 20,1 _24.1 Summa
to 8.0 to 4.0 to 0.0 to —4.0 to —8.0 to —12.0 to —16.0 to —20.0 to —24.0 to —28.0
¢ Autumn (March, April, May) 1978
0— 3 0.2 5.9 15.2 24 0.3 24.0
4— 7 1.5 18.6 13.3 0.7 0.2 343
8—10 2.1 17.7 9.0 1.5 0.3 30.6
11—13 1.1 5.3 1.3 0.1 7.8
14—17 0.1 1.1 04 1.6
18—21 0.5 0.6 0.1 1.2
2225 03 0.2 0.5
=26
Summa 0.3 5.7 49.2 39.3 4.7 0.8 100.0
Winter (June, July, Aug.) 1978
0— 3 1.8 3.7 5.6 " 6.7 8.8 7.5 14 0.1 35.6
4— 7 1.4 5.9 3.1 6.4 3.1 4.8 0.3 25.0
8—10 2.6 6.2 4.1 34 1.5 0.6 18.4
11—13 1.6 ¥ .32 1.6 14 0.1 04 83
14—17 2.5 1.9 1.6 1.0 0.2 04 7.6
18—21 1.7 1.1 04 0.3 3.5
2225 04 0.2 0.6
=26 0.2 0.1 0.7 1.0
Summa 0.2 12.1 22.7 16.6 ) 19.2 13.7 13.7 1.7 0.1 100.0
Spring (Sep.. Oct., Nov.) 1978
0— 3 28 92 4.7 1.2 0.5 18.4
4— 7 0.1 11.0 15.3 3.1 1.0 0.1 0.1 30.7
8—10 0.9 13.5 13.8 2.3 0.1 30.6
11—13 0.3 4.5 4.8 1.4 0.3 0.1 114
14—17 0.6 2.3 2.5 0.8 0.3 6.5
18—21 1.3 04 0.1 1.8
2225 0.5 0.5
>26 0.1 01
Summa 1.9 36.0 46.0 12.4 29 0.1 0.7 100.0
Summer (Dec. 1978, Jan., Feb.) 1979
0— 3 0.1 2.4 15.9 2.5 20.9
4—7 0.1 42 20.7 5.5 30.5
8—10 1.0 7.7 248 5.7 39.2
11—13 0.1 2.0 1.9 1.5 5.5
14—17 0.9 1.1 04 24
18—21 0.1 0.5 0.5 0.2 1.3
2225 0.1 0.1 0.2
>26

Summa 1.4 17.7 65.0 15.9 100.0













































