POLISH POLAR RESEARCH (POL. POLAR RES.)

34 721 1981
POLSKIE BADANIA POLARNE 2

Jolanta KRATKE and Danuta WIELBINSKA

Institute o Meteorology and Water Management,
Marine Branch, Gdynia

Co-occurrence of particular
meteorological elements in the
region of Arctowski Station
(King George Island, South

Shetland Islands, in 1978%)

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.



[ Jolanta Kratke and Danuta Wielbinska

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
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3.6 Wind speed

The wind on the Arctowski Station is exceptionally gusty. Light wind
often rapidly changes into gale blowing several to several tens of metres
per second. In 1978, during 22 decades, gusts of wind reached or exceeded
30m-s71, in 7 decades reached over 40 m-s~! and the maximum gust
recorded exceeded S0 m-s~1.

Mean wind speed in particular decades ranged from 2.2 m-s”1 in July
to 9.7 ms~! in June and September. The most frequent mean decade
speeds were of 7— 8 m-s™1,

4. Co-occurrence of specified values of mete-
orological parameters

According to the method in chapter 2 there is a possibility of
combining observational results of the above parameters into several hundreds
of groups, covering the whole range of conditions, from extremely severe
to quite mild ones. In this study, the actual number of groups varied —
depending on the season of the year — from 120 to about 200. Some of them
covered a high percent of observations, whereas some other contained
only o few number of cases. Such a detailed division is difficult to discuss,
so in the first attempt the co-occurrence of palrs of particular parameters
is considered.

4.1 Temperature and relative humidity

The co-occurence of specified values of these two elements is given
in Table V. It shows that humidities below 60°, were comparatively
seldom. In summer they hardly reached a frequency of 1.1°, and were
distributed over the whole range of temperatures. In winter these lowest
humidities reached a frequency of 7.6%,. Otherwise than in summer,
they accompanied mainly the temperature values of the middle intervals.

An annual variation of humidities close to saturation (97 — 100%) could
be noticed as regards their co-occurrence with determined temperature
intervals: in summer, with frequency of only 1.0% they were encountered
mainly in the intervals of lowest summer temperatures (3.9 to —4.0°C);
in autumn their frequency rose to 3.3% and they were limited to accompany
the middle intervals of temperature of this season; in winter and spring
they were mainly recorded together with the highest temperatures of these
seasons (Table IV).

Most frequent were the following groups of jointly observed temperature
and humidity values:

— in sumer — humidities 71 — 80% and 81 — 90% within temperature interval
0.0 to 3.9°C, with frequencies 19.8 and 23.19, respectively (Fig. 2A);
— in autumn — humidity 71 — 80%, within temperature intervals 3.9 to 0.0°C

and —0.1 to —4.0°C with frequencies 11.8 and 10.6% respectively;
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Fig. 2. Distribution of simultaneous occurrence of air temperature and relative humidity,
Arctowski Station, 1978
A — summer months B — winter months

within the same temperature intervals humidity of 81 — 909, occurred
with frequencies 27.1 and 12.6%, respectively;

— in winter — humidity of 81 -—90% within the temperature interval
0.1 to —4.0°C with a frequency of 10.0%, whereas within the in-
tervals —4.1 to 8.0 and —8.1 to —12.0°C — with frequencies of about
7% each. Humidities of 71—80° in this season were slightly more
frequent than 5% in each of the four-degree temperature intervals
between —0.1 and —20.0°C (Fig. 2B); in spring — most frequent were
the humidities 81 — 909, which cumulated within the temperature interval
3.9 to 0.0°C with the frequency 18.7%; and within the interval —0.1 to
—4.0°C with a frequency 12.8%; humidity 71 — 809, occurred in 14.9%
of cases together with temperatures between —0.1 to —4.0°C.

4.2 Air temperature and wind speed

In summer moderate winds prevailed. Speeds of 4—7 and 8—10 m-s—!
covered together 69.79,. They were occurring mostly at temperatures between
3.9 and 0.0°C. The second group as regards the frequency of occurrence
were the light winds, 0 — 3m-s~1, covering 20.9%, which also occurred
most frequently at temperatures 3.0 — 0.0°C. Winds of speeds exceeding
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10m-s™1 covered 9.49,, of which 729, were accompanied by positive
temperatures, and only 2.29) — by negative temperature values. Extremely
strong winds were recorded at temperatures 3.9 to 0.0°C and —0.1 to
—4:0°C (Table VI). This distribution is illustrated in Fig. 3A: highest
frequencies of simultaneous occurrences of wind speed and temperature
values were comulating within specific intervals, whereas other groups of
values had only few cases each.

In winter the most numerous observations, jointly 35.6%,, were for the
light winds (0—3 m-s™1). They occurred for the whole range of winter
temperatures but for the highest; in the four most frequent temperature
intervals, contained between —4.1 and —20.0°C, they covered 5 to 99, of
observations. Within the same temperature range, extended towards higher
temperatures to —0.1°C, the second most numerous group of wind spe-
eds was that of 4—7m-s™1. Out of 259 of their total frequency, 23.3%
stayed in these five temperature intervals. As regards winds of speeds
8 — 10 m-s™! (total frequency 18.4%, covering mainly the temperature ran-
ges from +3.9 to— 16.0°C), the majority of them, 6.29, occurred at
temperatures between —0.1 and —4.0°C.
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Fig. 3. Distribution of simultaneous occurrence of air temperature and wind speed, Arctowski
Station, 1978
A — summer months B — winter months
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Generally it can be said that the stronger the wind the more frequently
it occurs at higher air temperatures, whereas the lightest winds accompany
the lowest temperatures, between —20.0 and —28.0°C. (Table V). The
distribution of wind frequencies within definite temperature intervals is much
more dispersed than it was in summer, containing more groups of similar
frequency of simultaneously occurring values of wind speeds and air
temperatures (Fig. 3B).

More detailed data on the discussed co-occurrence of air temperatures
and wind speeds in summer and winter, and the data for the two
other seasons of 1978 are contained in Table V. The quoted numbers
are based on observations of one year only and must be supplemented
by further data in the course of time, to prove their reliability. A preliminary
comparison with observations of 1979 showed, for example, remarkable
differences in the frequency of particular wind speeds in both years. In
1979 the percentage of strong and near gale winds was about 89/ higher,
whereas moderate and light winds were less frequent than in 1978.

4.3 Precipitation and wind speed at definite temperatures

The values in Table VII, VIII are arranged to emphasize the frequency of
cases in which falling precipitation, if any, is accompanied by temperatures
close to freezing (or melting) point and if it is driven by strong winds
or falls undisturbed. This information is essential in structure designing
and field work planning. It is the more essential that the temperatures
in the interval close to the freezing point are the most frequent ones
on the Arctowski Station.

Precipitation occurred in about 30% of observations throughout the
year. When we consider the seasons of the year separately, it can be
seen that at the temperature interval from 3.9 to —4.0°C its frequency
was 25)) in summer and in autumn, then decreased to 129, in winter
to increase again in spring to almost 209,.

Precipitation rarely accompanied light winds, occurring mostly with
wind speeds 8—10 m-s~1. Winds exceeding 10 m-s™! were accompanied
by precipitation in 6.0%, of cases in summer up to 8.19 in winter, occurring
most frequently at temperatures 3.9 to —4.0°C.

It should be said that precipitation was not very frequent in 1978.
Preliminary analysis for 1979 showed higher precipitation frequency in
winter and spring than in analogous seasons of 1978. For example,
in winter of 1979 there were 609, of observations with precipitation,
whereas in 1978 only 329 ; similarly in spring of 1979 there were 509
of observations with precipitation, and in 1978 — hardly 309;. Considerable
increase in the frequency of precipitation (from 309, of cases in 1978 to
45% in 1979) was not accompanied by similar increase in annual amount
of precipitation, which in 1978 was 554 mm and in 1979—591 mm.
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44. Air temperature, humidity and precipitation at
determined wind speeds

Detailed information on the frequency of groups of weather parameters
occurring together within particular intervals of values is contained in
Tables V—X. As already mentioned, for particular seasons of the year
120 to 200 groups were formed. Let us consider the most significant
ones.

For example, in summer (Table IX, X) two groups of observations had
the frequencies of 6.4 and 6.99,. These were cases when no precipitation
occurred and the intervals of temperature and humidity (3.9—0.0°C and
71—809, respectively) were identical for both groups, but the wind
speeds — different, namely 4—7 and 8—10m-s~1. :

Cases of maximum frequency of observations with precipitation formed
a group at temperatures 3.9 to 0.0°C, at wind speeds 8—10m-s™! and
at relative humidity of 81—90%.

In winter, because of the wider temperature range it had to be divided
into a greater number of observation groups, and so each contained
a smaller number of observations. The highest frequencies were only 2.9
and 2.7%, both referring to the same wind speed 0—3 m-s™!, relative
humidity 71—80% and no precipitation during observation. Only the tempe-
rature intervals were different: frequency 2,99 referred to the interval
—12.1 to —16.0°C, and 2.7%, — to the interval —16.1 to —20°C.

5. Conclusions

The analysis for 1978 revealed a number of regularities:

— In summer air temperatures stayed mainly within intervals 3.9 to 0.0
and —0.1 to —4.0°C. They were accompanied by most numerously appe-
aring values of the other parameters, as humidities of 71—80 and 81—90%,
and wind speeds of 4—7 and 8—10 m -s~1. Within the same two temperature
intervals the highest precipitation frequency was observed (precipitation
amount was not considered). Out of the many theoretically possible si-
tuations only few occurred with remarkable frequencies. They concentrate
in few adjacent intervals, as shown in Figs. 2A and 3A.

— The range of winter temperatures is much wider extended towards
the low values. This results in more evenly distributed frequencies in the
whole range of this parameter than in summer, when they were cumulated
close to only few intervals of values. In winter each of the co-occurring
parameters may have a similar frequency, both at high, middle and low
temperatures of the season. For instance, the wind speeds of the interval
0—3m-s~1, which are pretty common in winter, were co-ocurring with
temperatures —0.1 to —20.0°C with frequencies exceeding or close to 49
in each of the four degree intervals. The same may be said as regards the
relative humidity of 71—80 and 81—90%,. More even distribution of these
frequencies in particular groups of parameter values in winter is illustrated
in Figures 2B and 3B.



Table VII.
Air temperature, humidity, wind speed and precipitation. Frequency (%) of simultaneous
occurrences within given intervals, on the Arctowski Station
Summer (Dec. 1978, Jan., Feb.) 1979

Temperature (°C)

Wind Relative 119 79 39 0.1
(;p_zef’l) hu?/':)my to 0.0 to 4.0 000  to-40 U™
p. no p. p. no p. p. no p. p. no p.
<60 0.1 0.3 04
61—70 0.1 2.6 ) 0.1 28
71—80 0.1 0.6 0.3 4.1 0.1 1.1 6.3
0—3 81—90 03 13 1.5 33 03 04 7.1
91—96 19 14 0.1 0.1 3.5
97—100 04 0.1 0.3 0.8
<60 0.3 0.1 0.2
61—70 0.3 34 0.1 14 52
71 -80 0.1 03 1.7 0.7 64 0.1 1.7 11.0
47 81—90 0.8 0.8 1.7 48 1.1 0.1 9.3
9196 0.3 2.1 1.5 0.8 4.7
97—100 0.1 0.1
<60 0.3 0.1 04
61—70 04 04 04 44 0.1 1.6 7.3
8—10 71—80 0.3 1.1 15 1.1 69 0.1 15 12.5
81—90 1.7 24 44 4.7 0.8 0.6 14.6
9196 0.1 0.1 2.6 0.6 1.0 44
97—100
<60
61—70 0.1 0.1 0.2
71—80 0.1 0.1 0.1 0.4 0.1 0.5
11--13 81—90 1.2 0.6 0.8 0.6 04 04 4.0
9196 0.3 04 0.7
97—100 0.1 ’ 0.1
gﬁ()
61—70 0.1 0.1
71—80 0.1 0.1 0.1 0.1 0.4
14—17 81—90 0.1 0.1 04 04 0.1 1.1
9196 0.6 0.1 0.1 0.8
97—100
<60 0.1 0.1
61—70
71—80 0.1 0.1 0.1 0.3
18—21 81—90 0.1 0.1 04 0.1 0.7
91 96 0.1 0.1 0.2
97 100
<60
61—70
71—80 0.1 0.1
2225 81—90
9196 0.1 0.1
97—100
<60
61—70
71—80
=26 81—90
91—96
97—100
p- . 7.0 18.8 6.3 100.0
Summa
np p. 14 10.7 46.2 9.6

P — percentage of observations with precipitation, no p — percentage of observations without precipitation



Table VIII.
Air temperature, humidity, wind speed and precipitation. Frequency (%)
of simultancous occurrences within given intervals, on the Arctowski
Station
Autumn (Mar., Apr.. May) 1978

Temperature (°C)

Wind speed ;;::E:’t; 11.9 79 39 ~0.1 —-4.1 -8.1 S mma
(m-s71) © to 8.0 to 4.0 to 0.0 to -4.0 to —8.0 to —-12.0
e p- no p. p. no p. p. no p. p- no p. p. no p. p. no p,,
< 60 : 1.0 04 14
61— 70 01 18 0.5 24
71— 80 1.0 01 35 03 02 5.1
0— 3 81— 90 0.2 05 3.1 04 57 04 0.1 10.4
91— 96 0.5 05 19 04 3.3
97—100 0.3 0.7 0.4 14
< 60 0.1 0.1 0.2
61— 70 0.1 01 05 03 37 0.1 0.1 49
71— 80 0.5 05 42 05 3.1 8.8
4— 7 81— 90 03 03 38 6.7 12 29 03 03 0.1 15.9
91— 96 0.2 12 12 07 03 3.6
97—100 _ 0.4 02 03 0.9
< 60 0.1 0.7 0.8
61— 70 0.7 01 15 0.1 03 2.7
8—10 71— 80 03 1.1 1.0 38 08 24 0.4 9.8
8190 0.3 0.l 3.7 57 14 04 04 0.1 0.3 12.4
91— 96 0.2 1.5 08 1.1 0.1 0.2 3.9
97—100 0.5 03 02 1.0
<60 0.1 0.1 0.2
61— 70 0.1 0.3 0.4
71— 80 0.1 02 1.1 0.1 - 15
11—13 81— 90 04 04 10 18 0.5 4.1
91— 96 10 03 0.3 1.6
97—100
< 60
61— 70
71— 80 0.2 0.1 0.3
14—17" 81— 90 0.1 0.5 0.1 0.7
91— 96 03 0.1 0.2 0.6
97—100
< 60
61—70
71— 80
1801 81— 90 0.5 0.3 0.8
91— 90 0.3 0.1 0.4
97—100
< 60
61— 70
71— 80 0.3 0.1 ‘ 04
9955 81— 90 0.1 0.1
91— 96
97—100
< 60
61— 70
71— 80
>26 81— 90
91— 96
97—100
Summa p. 0.3 2.3 16.7 . 8.5 14 0.7 100.0
no p. 34 32.5 30.8 33 0.1

P — percentage of observations with precipitation, no p — percentage of abservations without precipitation



) Table IX.
Air temperature, humidity, wind speed and precipitation.. Frequency (7;)

of . simultaneous occurrences within given intervals, on the Arctowskiv ]

Station
“Winter (June, July, Aug.) 1978

Temperature (°C)

Wind Relat.

: 79 3.9 —0.1 —4.1 —-8.1 —12.1 —16.1 —-20.1 —24.1 o—
(;pf’:d,) h‘:f;;d' to 4.0 to 0.0 to —40 to -80 to 120 to —160 to —200 to —240 to —280
° p. nop. p. nOp. p. nop. p. nop. p. nop. p. hop. p. nop. p. nop. p. nop.
<60 0.1 0.1 0.5 22 0.7 3.6
60— 70 01 01 10 02 12 01 1.5 19 03 03 6.7
71— 80 01 1.1 03 19 11 16 05 29 03 27 0.4 12.9
0— 3 81— 90 03 04 08 07 07 10 10 10 03 12 1.9 0.4 9.7
91— 96 03 07 o5 0.1 04 0.1 0.1 22
97—100 0.3 02 0.1 0.1 0.5
< 60 0.3 01 0.1 10 0.4 0.5 24
61— 70 01 01 05 02 03 05 04 08 03 18 6.0
71— 80 03 01 01 18 03 04 07 08 05 07 10 08 0.3 78
4— 7 81— 90 03 02 07 12 14 01 14 04 01 02 03 0.1 6.4
91— 96 01 01 11 01 05 o1 0.2 22
97—100 0.2 0.2
< 60 0.5 0.4 0.5 0.1 1.5
61— 70 02 04 032 04 0.8 0.4 0.1 25
71— 08 01 08 04 19 01 07 05 04 0.8 0.2 59
8—10 81— 90 03 10 08 16 15 04 07 03 01 01 03 7.1
91— 96 0.1 03 o1 0.4 0.2 1.1
97—100 0.3 0.3
< 60
61— 70 0.1 0.1 0.3 0.5
71— 80 02 04 02 01 08 03 0.1 0.1 22
11—13 81— 90 01 04 o7 14 07 0.7 0.3 43
91— 96 0.1 02 03 0.1 0.1 0.8
97—100 0.1 04 0.5
< 60 0.1 0.1
61— 70 0.5 0.3 0.8
71— 80 0.7 0.5 0.4 0.1 1.7
14—17 81— 90 04 05 04 05 03 03 08 02 04 3.8
91— 96 03 0.1 0.4 02 0.1 1.1
97—100 0.1 0.1
< 60
61— 70
71— 80 0.1 0.1
Is—21 81— 90 05 05 902 05 03 0.1 02 2.3
91— 96 0.3 0.1 0.4
97—100 02 02 0.3 0.7
< 60 .
61— 70 0.1 0.1
71— 80
2225 81— 90 0.1 0.1
91— 96 0.3 0.1 0.4
97—100
< 60
61— 70
71— 80 0.2 02 0.4
91— 96
97100 0.1 01
Summz p. 4.5 75 6.4 8.3 2.1 29 0.3 100.0
no. p. 0.2 7.6 152 102 10.9 11.6 10.8 1.4 0.1

p — percentage of observations with precipitation, no p — percentage of observations without precipitation



Table X.
Air temperature, humidity, wind speed and precipitation. Frequency (%)
of simultaneous occurrences within given intervals, on the Arctowski
Station
Spring (Sept., Oct., Nov.) 1978

Temperature (°C)

Wind Relative
spesd Humidity 79 3.9 —-0.1 —41 —-8.1 —12.1 —16.1 Summa
(m-s~1) ©) to 4.0 to 0.0 to —4.0 o 8.0 to —12.0 to —16.0 to —20.0
p. nop. p. nop. p. nop. p. nop. p. nop. p. nop. p. nop.
< 60 0.7 0.7
61— 70 1.5 1.1 26
71— 80 1.0 29 01 12 0.3 04 0.1 6.0
0— 3 81— 90 0.1 15 08 25 03 08 0.5 6.5
91 96 0.1 01 03 05 07 05 0.4 26
97 100
60 02 02 15 0.1 0.1 2.1
61— 70 07 0.1 40 1.1 0.1 6.0
71— 80 0.1 27 03 51 03 10 0.1 0.7 10.3
47 81— 90 14 45 1.1 19 03 03 0.2 9.7
91— 96 08 07 0.7 03 2.5
97—100 0.1 0.1
< 60 0.4 0.2 0.6
61— 70 0.3 10 03 26 1.1 0.1 54
71— 80 0.3 03 37 05 44 0.3 9.3
8—10 81— 90 03 14 45 15 25 03 03 10.8
91— 96 1.1 1.1 1.1 -05 0.1 39
97—100 0.4 0.4
< 60 0.4 0.4
61— 70 02 04 0.7 0.7 2.0
71— 80 03 01 04 02 10 0.3 0.1 24
C11—13 81— 90 12 14 04 1.1 02 05 438
91— 96 04 03 1.0 1.7
97—100 0.1 0.1
0.2 0.2
< 60 0.3 0.4 0.4 1.1
61— 70 0.1 0.5 0.5 0.3 14
71— 80 0.2 04 14 05 05 0.1 3.1
14—17 81— 90 0.3 0.3 0.6
i 91— 96 0.1 0.1
97—100
< 60 0.1 0.1
61— 70 0.1 0.1 0.2
71— 80 04 0.1 0.5
18—21 81— 90 0.7 0.3 1.0
91— 96 .
97—100
< 60
61— 70
71— 80
22—25 81— 90 0.3 0.3
91— 96
97—100 02 0.2
< 60
61— 70
71— 80
>26 81— 90 0.1 0.1
91— 96
97 100
Summa p. 0.7 9.7 9.9 2.7 0.1 0.4
no p. 12 26.3 36.1 9.7 28 0.1 .03 100.0

p — percentage of observations with precipitation, no p — percentage of observations without precipitation
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— Most unfavourable conditions, i.e. very strong wind accompanying
very low temperatures (as recorded on the Station) and humidity close
to saturation at extremely low temperature are a phenomenon of small
probability. Nevertheless, winds of speeds exceeding 10 m-s~1 accompanying
negative temperatures, were common beyond the summer season; similarly,
humidity close to saturation happened at negative temperatures in all
seasons of the year, although it was not very frequent. :

6. Summary

Using the meteorological observations of the year 1978 from the Arctowski Station the
co-occurrence of four most perceptible parameters was analysed. i.e. air temperature, wind
speed. relative humidity and precipitation. Analysis of their frequencies was preceded by
a discussion of general meteorological conditions during the year. These conditions were
consistent with the long-term observations both when the variation of pressure and of
air temperatures was considered, although the latter were below the average in winter
and higher in the remaining season of the year (Table I, Fig. 1). Precipitation did not
depart from normal, although its frequency of occurrence was slightly lower. Thus the
conditions in 1978 could be considered as representative for the coasts of Admiralty Bay.

The presented study shows some characteristic features of’ “weather conditions on the
Arctowski Station in 1978. Common were high oscillations, of "air pressure and temperatu-
re even within one decade. especially in the cool season of the year; extreme pressure
values were 955.5 and 1025.5 hPa and the annual mean — 992 hPa (Table 1ll);. temperature
changed within the limits of 8.1 to —25.3°C, while its annual mean was —2.7°C.

Air temperature oscillations around 0 C were common even in the warmest months.
Oscillations of soil temperature were considerable. At the depth of 5 cm they varied
between 18°C in summer and —14°C in winter. At the depth of 100 cm the temperature
varied probably from 3° to —6°C, the exact value being not known due to disturbances
in measurements (Table II).

Frequency analysis of the co-occurring groups of values of most important parameters revealed
that in summer the air temperatures comulated mainly in two intervals close to 0°C, i.e.
3.9 to 0.0°C and —0.1 to —4.0°C (Figs. 2A and 3A). Within these temperatures maximum
frequencies of relative humidities from the intervals 71—80 and 81—Y0Y, were contained
(Table IV, Fig 2A), the same referring to the wind speeds of 4—7 and 8—10m-s”!
(Table V, Fig. 3A). Precipitation was most frequently recorded within the same téemperature
intervals. .

In winter, due to temperatures extending towards negative values down to —26.0°C the
frequencies of simultaneous occurrence of other parameters together with particular temperatures
were lower and were distributed over a greater number of intervals. For example, the
frequent in winter light winds, 0—3 m-s~1, occurred with temperatures from betwen —0.1
and —20.0°C with frequencies between 4 and 8% in each of the four degree intervals
(Table V, Fig. 3B).

In each season of the year a slight percent of humidities close to saturation point
occurred at air temperatures below zero. Wind speeds exceeding 10 m-s™! at negative
temperatures were also oppressing and they occurred, with the exception of summer, quite
frequently. Still the extreme conditions, i.c. very strong winds at very low temperatures
and humidities close to saturation at very low temperatures did not occur in 1978 and
there is but little probability that those phenomena should be encountered together.
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7. Pe3rome

Ha ocHoBannu nanHbix u3 1978 r. u3 CraHuumu ApLUTOBCKOrO COBEPLUEHO AHAJIHU3 OIHO-
BPEMEHHOTO BBICTYIUICHHS 4YETBIPEX METEPEOJIOTHYECKUX NAapaMETPOB KaKHMHU SBJISIOTCA
TeMIlepaTypa BO3IyXa, CKOPOCTb BETpa, OTHOCHTEJbHAS BJIAXHOCTb W ocanku. Ilepem aHanu-
30M IPEACTaBJICHO OOINME METEPEOJIOTHYECKUE YCIOBUS BCEro roja.

OTH ycnoBHs ObUIM COTJIACHBI C MHOTOJIETHHMH IO OTHOLICHHIO BEJIIMYHHBI H XOIa
[aBJIEHAs. a TaKXe TEMIEPATYD BO31yXa, XOTHA 3TH MOCJIEIHHE HUXE CPEOHHX B TNEPHOI
3UMBbI a BBIIIE B OCTajJbHble BpemeHa roma (tabauua I, puc. 1). Takxke ypoBeHb OCamKOB
ObL1 B HOpPME, XOTA MX [OBTapAEMOCTb HECKOJBKO MEHBbIIE. 3aTeM MOXHO YCJIOBHUS
1978 r. npuHATH Kak cpegHue s nobepexbs 3anuBa AIMHUPAITHI.

Pa3paboTka OCHOBaHa Ha M3MEDHUTENBHBIX NAaHHBIX 3TOr0 roja nokasana OoJiplie Kojie-
OaHMs BEJMYMHBI JABJICHHS U TEMIEpaTyphl BO3[yXa, [axe B paMkax ogHoro 10-Tu ITHEBHOro
mepuona, ocobeHHO B XOJIomHOEe Bpems ronga. KpaiiHue BeIMYMHBI [aBJICHHS BBIPaXKEHbI
yucnamu 955,5 hPa gns muaumym u 1025,5 hPa pns MakcuMyMm, OpH cpenHeil rogoBoi
992 hPa (tabauna III), a temnepatypa xonebanach ot 8,1 mo —25,3°C mpum cpenHeit ro-
noso#t pasHO#t —2,7°C.

KonuyecTBo nepexonos TemmepaTypsl Bo3ayxa uepe3 0°C mocturasia oT OecATH AO OBAA-
AT CiyyaeB, Jaxe B TEmible Mecsansl. KosebaHus TemmepaTypa NOYBbI OBLIM 3HA4YH-
TeJbHBIMM W Ha riyomHe 5 um pocturasd ot 18°C nerom no okono —14°C 3umoii.
Ha ray6une 100 nM BeicTynmanu B mpeaenax oT +3°C no okono —6°C. Ilpusenenue Gosee
HOAPOOHBIX MAHHBIX B 3TO BPEMS SBJISETCH HEBO3MOXHBIM H3-32 NEPEPHIBOB KaKUE BBHICTY-
najgd B U3MEPEHHAX Ha 3TOM ypoBHe (Tabmmua III).

AHanu3 OJHOBPEMEHHOTO YaCTOTHOrO BBHICTYIUIEHMS OTHENBHBIX KOMILIEKTOB BEJIMYMH °
CaMbIX IJIaBHBIX [apaMETPOB [0Ka3aJl, YTO JIETOM TEMIEpPATyphl BO3[yXa COCpPEIOTOYEHbI
MpeX/e BCEro B ABYX Mpelesiax B OM3u Touku 3amep3anus, T.e. 3,9 mo 0,0°C a taxxe —0.1 mo
—4,0°C (puc. 2A u 3A). B pamMkax npenesnoB 3TUX TEMIIEpATyp BBICTYNAIOT MaKCHMaJIbHas
NOBTapsAEMOCTh OTHOCHTEIbHOM BiaxHocTd B 71—80% m 81—90% (Tabmmuma V puc. 3A)
a Taxxe ckopocts Betpa 4—7 u 8—10 M-c-! (tabmuma IV, puc. 3A). Ilpu Tex xe
TEMIIEpaTypax Yallleé BCErO BBLICTYNAIOT OCAJIKH.

3aT0 3MMOM, M3-32 BBICTYILUIEHUS TeMIIEpaTyp M3 Npeaeja pacuwupeHHoro go —26 C
4aCTOTHI OJJHOBPEMEHHOTO BBICTYILICHHUS C OTACIbHBIMU BEJIMYMHAMH MEHBIIH, PACKIaIbIBAIOTCSA
Ha 3HAYUTEJIBHO OOJIbllEe IPEAEJIOB, YEM JIETOM.

Hanpumep uacto BeICTymarommii 3umoii ciabblii Betep (0—3 M-c™!) mosBiseTcs BMeCTE
C TeMmepaTypaMH ISATH IpexesioB coiepxaimxcs mexay —0.1 mo —20,0°C c wyactoTamu
mexny 4 u 8% (rabmuua V, puc. 3B).

B kaxmoe BpeMsi rojaa CiIy4alOTCs, B HEBEJIMKOM IPOLEHTE BJIAXHOCTH OJM3KHE Hachl-
LIEHHA IpM OTPULATEJBHBIX TeMIepaTypax. 3aTo 3KCTpEMaJibHbl€ YCIOBHSA, T.€. CHJIbHBIA
BETEp NpPH HHU3KUX TEMIEpATypax M BJIAXHOCTH OJIN3KOH HACBHIIEHMA TpH KpadHE HU3KON
Temnepatype B 1978 romy He BCTPETWJINCh M SBJISIOTCS Majl0 BEPOATHBIM SBJIEHHEM.

8. Streszczenie

Na podstawie danych z roku 1978 ze Stacji Arctowskiego dokonano analizy wspol-
wystepowania czterech najbardziej bezposrednio odczuwalnych parametrow meteorologicznych,
jakimi sa: temperatura powietrza, predko$¢ wiatru, wilgotno§¢ wzgledna i opad. Analize
te poprzedzono omowieniem ogoélnych warunkow meteorologicznych catego roku

Warunki te byly zgodne z wieloletnimi pod wzgledem wartosci i przebiegu ci$nienia
a takze temperatur powietrza, cho¢ te ostatnie byly nizsze, niz przecigtnie, w okresie zimy,
a wyisze W pozosta}ych porach roku (tabela I, rys. 1) Rowniez wysokosé opadu miefcita si¢
w normie, cho¢ czestos¢ jego wystgpowania byla nieco mniejsza. Mozna wigc warunki roku
1978 uznaé za przecigtne dla wybrzezy Zatoki Admiralicji.
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Opracowanie oparte na danych pomiarowych tego roku wykazalo bardzo duze wahania
wartosci ciSnienia i temperatury powietrza, nawet w ramach jednego okresu 10-dniowego, zwlaszcza
w chlodnej porze roku. Skrajne wartosci ciSnienia wyrazily si¢ liczbami 955,5 hPa dla
minimum i 1025,5 hPa dla maksimum, przy $redniej rocznej 992 hPa (tabela III), a wartosci
temperatury zmieniaty si¢ od 8,1 do —25,3°C, przy sredniej rocznej —2,7°C.

Ilo$¢ przejs¢é temperatury powietrza przez 0°C siggata kilkunastu przypadkéw, nawet
w najcieplejszych miesigcach.

Wahania temperatury gruntu byly znaczne i na glgbokosci 5 cm wynosity od okoto 18 C
latem do okoto —14°C zima. Na glgbokosci 100 cm zawieraly si¢ w przyblizeniu od
+3°C do okoto —6°C. Podanie dokladniejszych wartosci nie jest w tej chwili mozliwe ze wzgledu
na przerwy, jakie wystapily w pomiarach na tym poziomie. (tabela II).

Analiza czgstosci jednoczesnego wystepowania poszczego6lnych zespolow warto$ci najwazniej-
szych parametrow wykazala, ze latem temperatury powietrza skupiaja si¢ gtownie w dwoch
przedzialach bliskich punktowi zamarzania, to jest 3.9 do 0.0°C oraz =0,1 do —4,0°C
(rys. 2A i 3A). W ramach tych przedzialow temperatur mieszcza si¢ maksymalne czestosci
wystepowania wilgotnosci wzglednej w zakresie 71—809 (tabela IV, rys. 2A) oraz predkosci
wiatru w zakresie 4—7 i 8—10m-s~! (tabela V, rys. 3A).

Przy tych samych temperaturach rowniez najcze$ciej wystgpuje opad.

Zima natomiast, na skutek wystepowania temperatur z zakresu poszerzonego o wartosci
ujemne az do —26°C, czgstosci wspolwystgpowania z poszczegbélnymi warto§ciami temperatur s3
mniejsze, rozkladajac si¢ na znacznie wigcej jej przedzialéw, niz latem. Bardzo na przyklad
czgsty zima wiatr staby (0—3 m-s™1) wystepuje z temperaturami z pigciu przedzialow, zawar-
tych miedzy —0.1 do —20.0°C, z czestoSciami migdzy 4 a 8%, (tabela V, rys. 3B).

O kazdej porze roku zdarzaja si¢, aczkolwiek w niewielkim procencie, wilgotnosci
bliskie nasycenia przy temperaturach ujemnych. Zjawiskiem roéwnie przykrym, aczkolwick
znacznie czgstszym, sa — poza pora letnia — wiatry o predkosciach przekraczajacych 10 m-s™1
przy temperaturach ujemnych. Natomiast warunki ekstremalne, to jest bardzo silny wiatr
przy bardzo niskich temperaturach oraz wilgotnosci bliskie nasycenia przy skrajnie niskiej
temperaturze w roku 1978 nie wystapily i sa zjawiskiem bardzo mato prawdopodobnym.
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