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ABSTRACT: In the summers of 1978 and 1979 meteorological observations and
measurements were carried out in South Spitsbergen. These investigations gave a characteristic
of the summer meteorological conditions in the forefield of the Gas Glacier. Some regularities
were found to exist in the distribution of air temperature and other meteorological
clements.
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1. Introduction

In the summers of 1978 and 1979 two successive expeditions of Silesian
University worked in South Spitsbergen, carrying out a wide programme
of geographic investigations (Jania 1979, Jania and Pulina 1980, Kaminski
1980a). The meteorological observations and measurements taken at that time
were part of these investigations (Kaminski 1979, 1980b).

Geographical investigations in Spitsbergen have had a long tradition
(Szupryczynski 1978). So have meteorological observations and measurements.
The first observations were made by the Nordenskiold expedition in 1872-73
on the Ny Frisland Peninsula and in 1899-1900 a Swedish-Russian expedition
set two meteorological stations in West Spitsbergen. The first permanent
meteorological stations were established in Spitsbergen in the early 20th
century (Svalbard Radio—Longyearbyenin 1911, Green Horbour—Barentsburg
in 1912 and Isfjord Radio in 1933). The early meteorological investigations
in Spitsbergen were reviewed by Troitskij et al. (1975). Steffensen (1969)
gave a review of the results from the Svalbard meteorological stations.
The interest in the meteorological conditions in Spitsbergen has increased since
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the 1930s. At that time investigations were performed, for example, by
Swedish—Norwegian expeditions headed by H.W. Ahlmann (Eriksson 1933),
German (Pillewitzer 1939, Voigt 1966), Russian (Markin 1974, Troitskij
et all. 1975). and also Polish expeditions (Siedlecki 1968, Baranowski 1971,
1975, Szupryczynski 1979, Lankauf 1979, Kaminski 1979, 1980 b).

Despite the rather large number of meteorological investigation there are
only a few synthetic scientific elaborations on the climate in Spitsbergen
or its particular parts. Among the general publications regarding the climate
of the whole Arctic it is interesting to note the chapter on the climate
conditions in the Arctic Basin in volume 14 of the World Survey Climatology
(Orvig 1973) and monography of Dolgin (Dolgin 1971). The climate
in Spitsbergen was discussed in a chapter of the mongraphy “Oledi-
neneniye” Spitsbergena (Svalbards) by Troitskij et al. (1975). Much space
was devoted to the climate in Spitsbergen in works of Hisdal, Schytt
and Knothe (Pereyma, in press). There are also a paper on the complex
of the meteorological processes in the Arctic (Petterssen 1956) and a large
number of elaborations of particular climate elements and atmospheric
processes in the Arctic, concerned in part with Spitsbergen (Brikeland and
Schon 1938, Vowinckel and Orvig 1964, 1967, Prik 1964, Chernigovsky
1967, Steffensen 1969). Data on the Spitsbergen climate were also given
by Corbel (Dutkiewicz 1967).

In Polish scientific literature there is also a number of papers about
the climate in Spitsbergen, particularly its part on the Hornsund Fiord
(Baranowski 1968, 1975, 1977, Baranowski and Gtlowicki 1975, Pereyma
1981, 1983, Szczepankiewicz-Szmyrka 1981a, 1981b, Gerstmann 1981, K amin-
ski 1979, 1980b (and Oscar II Land Leszkiewicz 1977, Wojcik, Marciniak,
Przybylak 1981) and also many others. Some meteorological data were also
given by Czeppe (1961) and Dutkiewicz (1967).

Of this rather large number of publications the papers with information
about the meteorological conditions and climate of South Spitsbergen are
only a very small part (Markin 1974, Dutkiewicz 1967, Kaminski 1979,
1980b). Unelaborated observation data from the summer seasons of 1979
and 1980 were given by Kaminski 1982 a and b). A paper of Pereyma
(Pereyma, 1983) can at present be the fullest source of information about
the climate in this area; it is essentially concerned, however, with the northern
shore of the Hornsund Fiord.

The aim the present investigations was to characterized the meteorological
conditions at a chosen point in South Spitsbergen and to collect material
which could later serve to determine the relationship between the behaviour
of the basic meteorological elements in South Spitsbergen and that in the
other parts of the island under long-term observation. This would provide
in the future a full characteristic of the climate in this area. This paper presents
the first part of the investigation programme.
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2. Area, material and methods

The investigations were carried out in the “summer seasons” of 1978
and 1979 (6 July — 16 September, 1978 and 1 July — 6 September, 1979).
In the case the summer seasons was arbitrary, since, under the criterion
established by Baranowski (1968) for distinguishing the seasons of the year
in the Arctic, the periods given above also comprise the early Arctic
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Fig. 1. The investigation area of the Expeditions of the Silesian University
1-—the base station Gashmndyra, 2——the points of meteorological observations

autumn. The essential part of the investigation period, in July and August,
came within the Arctic summer. The investigations were carried out in the
southern part of West Spitsbergen, the area on the Gas Bay at Hornsund.
The geographical environment of Spitsbergen was described, for example,
by Baird (1967) and Troitskij et al. (1975). Some information regarding
the climate on the Gés Bay was given by Dutkiewicz (1967). The general
characteristics of the climate in this area were discussed by Troitskij et al.
(1975). This climate is characterized as one affected to a large extent
by cyclons moving from Iceland to Karskie Sea. The mean annual temperature
is —4.0°C, the mean summer one, in turn, is 3.0—5.0°C. The precipitation
total is about 400 mm per year.

Meteorological measurements and observations were carried out at a station
located on the plain before the front of the Gas Glacier. The station
was at the following geographical coordinates, A = 15° 30°E and @ = 77°00'N,
4 m over the sea level. Fig. 1 show the immediate vicinity of the station.
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Moreover, for comparison, some meteorological measurements were also taken
at two points of the Hornsund shore, Cape Hofer and the foot of the
Rasstupet (Fig. 1). The range of the meteorological investigations in 1978—1979
was discussed by Kaminski (1979, 1980b). All the measurements were taken
with standard equipment used by Polish Meteorological Service. The observation
material collected was verified in order to eliminate the possible errors
and subsequently tabulated for further an analysis. A large part of the
observation material has been published (Kaminski, 1982, a, b,).

3. The results of the investigations

3.1 A general meterological characterization. In the course of the investigat-
ions the meteorological conditions were affected by the dominating circulation N,
NE and E. The winds from these directions constituted 43 per cent of all cases
in the period under consideration. It is also interesting to note the characteristic
large amount of calm, 18 per cent of observations (Table I, Fig. 2). This

Table I.

The frequency of the wind directions in per cent. Sorkappland — Géshamnoyra

observation wind NE E SE S SW W NW C
period direction

July 1978 14 18 4 0 13 8 7 9 27
August 1978 16 9 S 2 27 9 9 3 20
September 1978 28 6 6 6 23 5 5 5 16
July 1979 5 39 7 12 13 7 5 2 10
August 1979 6 26 19 18 11 2 3 1 14
September 1979 ) 12 17 17 0 4 0 4 0 46
mean 12 21 9 8 16 6 6 4 18

distribution of wind direction results from the general atmospheric circulation
and the local conditions in this part of the island, above all from the
orientation of the axis of the fiord. At Horsund there is a large agreement
between the course of the axis of the fiord and the dominating eastern
circulation. The stability of this direction is a factor which facilitates the
downflow of large amounts of cold air from dozen-odd glaciers terminating
in the fiord.

Comparison of the mean values of meteorological elements in the in-
vestigation periods (Tables II, III) shows that they differ in terms of
absolute values and the duration of the summer season. In 1978 July,
August and the first pentad of September were included in the Arctik
summer (the mean 24-hour air temperature above 2.5°C). In 1979 the
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Arctik summer lasted only until the fifth five-day period pentad of August
(Table IV). Analysis of Tables II and III shows that July 1978 differed
from July 1979 in terms of temperature and air humidity but that these
months were similar in precipitation and cloudiness. Precipitation in July
differed between the two years (with a higher amount in 1978), so did the wind
speed (being less in 1978) and cloudiness (distinctly less in 1979). The
temperature of the ground surface was distinctly higher in July 1979.

3.2 Air temperature. The air temperature in the summer of 1978 had
smooth behaviour and, despite its large vatiation from day to day, varied
about 4.0°C (Table IV). The mean 24-hour air temperature of more than
5.0°C occurred 16 times over that period, whereas the longest continuous
period with this temperature lasted only 4 days (from 21 to 24 August),
Table IV. The mean five-day period pentad air temperature varied from
—0.8°C in the third five-day period pentad of September to 5.7°C in the
fifth five-day period pentad of August and 5.2°C and 5.1°C in the sixth
pentad of July and the first five-day period pentad of August (Table II).
In the period under consideration the difference between the highest and
lowest mean five-day period pentad air temperature was 6.5°C. When only
the period of the Arctic summer is considered, the coldest part was then
the second five-day period pentad of July (2.9°C) and the fifth pentad
of August the warmest (5.7°C). The difference between the warmest and
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Fig. 2. Frequeney of mind direction. The mean for the period August September in 1978
and 1979
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coldest five-day period pentads of the Arctic summer is 2.8°C. Despity
the low differentiation of the mean 24-hour temperatures in particular
five-day period pendats, it is possible to destinguish in the summer of 1978
four warmer periods when the mean 24-hour air temperature exceeded
4-5°C, reaching 7.1°C. Between these culminations the temperature dropped
to about 2-3°C (Table IV).

At that time the highest air temperature varied from 2.4°C in the third
five-day period pentad of September to 9.2°C in sixth five-day period
pentad of August; it was also high in the fifth five-day period pentad
of August (9.0°C), in the sixth five-day period pentad of July and the
second five-day period pentad of August (8.0°C). In Arctic summer it varied
less, from 5.0°C in the third five-day period pentad of July to 9.2°C
in the sixth five-day period of August (Table II). The lowest air temperature
varied from —4.0°C in the third five-day period pentad of August to 3.0°C
in the first and second five-day period pentad of August. The amplitude
between the extreme air temperatures was then 13.2°C. In the Arctic
summer, which lasted to 7 September, it was less, i.e. 8.2°C (Table II).

Similar behaviour was characteristic of the air temperature in 1979.
In the summer season, which was shorter, i.e. till 25 August, the behaviour
of the air temperature was also smooth and, despite its variation from day
to day, it varied about 5.0°C. Thus, it was warmer than the respective
season in the previous year. In the investigation period in 1979 the mean
24-hour air temperature exceeded 5.0°C 28 times and the longest continuous
period with this temperature lasted 9 days, from 13 to 21 July (Table IV).
The mean pentad air temperature varied from 0.7°C in the first pentad
of August to 8.3°C in the third pentad of August (Table III), The difference
between the highest and lowest mean five-day period pentad air temperatures
was 7.6°C. In the Arctic year of 1979 the first five-day period pentad
of August was the coldest (2.8°C) and the thir five-day period pentad
of that month was the warmest (8.3°C). In 1979 the difference between
the mean temperature of the warmest five-day period pentad of the Arctik
year and that of the coldest one was 5.5°C.

Despite the low differentiation in the mean 24-hour air temperature
in the period under consideration, it is possible to distinguish 5 warmer
periods when the mean 24 hour air temperature exceeded 5.0°C, even
reaching 7.8 and 9.0°C (Table IV). In the Arctic summer of 1979 the highest
air temperature varied from 6.5°C in the second pentad of August to 17.0°C
in third pentad of that month (Table III). The lowest air temperature
varied from —4.5°C in the fifth pentad of August to 4.5°C in the fourth
pentad of July. In the period the amplitude between the extreme air
temperatures was 21.5 C. It was the same in the Arctic summer (Table IV).

From registration, the distribution of the air temperature air 24-hours
was determined (Table V). The results indicate that in the Arctic summer



Table II.

The pentad and monthly values of selected meteorological elements. Sérkappland — Gashamnéyra
—— month-pentad
meteorologica
element July August September

1 2 3 4 S 6 m 1 2 3 4 5 6 m 1 2 3
me: 29—houx Air wenipers- - 29 36 41 36 51 48 3.1 32 57 4l 1.5 —0.8
tufe, in °C ! ; . : 52 39 , . . ; . . 43 32 . :
AbsolNILE: INRK UM 24t — 54 50 62 60 80 80 72 80 58 50 90 92 92 78 40 24
temperature, in °C
absolute minimum air :
temperature, in °C = 1.7 24 2.8 0.4 14 04 3.0 3.0 0.3 1.0 255 20, 03 10 —-1.7 —40
precipitation total, in mm 192 192 144 37 92 28 142 26 469 59 6.6 —
mgan 2¢=<hour-wind, speed, - 27 08 06 12 22 15 22 22 20 13 31 22 21 17 15 14
in m/s
cloudines (0—1) — 10 10 9 4 8 7 9 10 7 9 9 9 9 10 6 6
relative air humidity, in % - 88 85 85 86 86 86 70 92 91 93 88 85 86 85 79 75
fmigan- 24—lour Yempeatuns -~ — 90 91 81 87 71 63 50 51 55 44 56 37 15 —10

of ground surface, in °C



Table III.

The pentad and monthly values of selected meteorological elements. Sérkappland — Gdshamnoyra 1979

month — pentad

meteorological ‘ July August September

1 2 3 4 5 n 1 2 3 4 5 6 th 2

EEISH 25—~ HEUI S e 64 60 58 76 50 88 28 40 83 50 35 08 01 -

ture, in °C

bsolute Maxifipim. uir 120 116 126 124 102 186 81 65 170 95 76 58 120 -

temperature, in °C

bsolute miiliowu, i 22 10 36 45 10 05 05 05 —04 11 —45 —08 4465 -

temperature, in °C

precipitation total, in mm - : 30 128 . . 113 39 45 26 114 . 4.8 272 -

mean wind speed, in m/s 22 38 - 18 23 20 27 28 21 07 45 74 32 -

cloudiness (0—10) 8 8 5 5 2 ] 9 8 8 9 4 8 9 —

relative air humidity, in 9 - - 86 74 74 86 84 87 89 92 79 90 80 -

mean 24—hour temperature

of the ground sutface, in °C — - 123 129 10.1 108 52 61 57 62 42 24 5.6 —



The mean 24—hour and extreme air temperatures. Sorkappland — Gashamnéyra

Table IV.

year 1978 1979
— July August September July August Septembei
t max. min t max. min. t max. min. t max. min. t max. min. t max. min.
1 - - - 45 52 | 40 2.1 3.0 1.2 - - - 1.6 38 0.5 0.7 29 -02
2 - - - 5.6 6.6 3.0 1.6 2.2 1.0 - - - 2.0 8.1 0.6 1.0 24 --0.6
3 - - - 5.7 7.2 4.1 2.7 3.8 1.0 6.9 11.6 22 2.2 32 0.9 0.0 1.5 -0.6
4 - - — 6.0 6.5 54 6.0 7.8 2.4 7.1 12.0 2.2 3.1 4.6 24 0.4 2.1 -1.5
5 - - - 39 44 34 34 42 2.4 52 8.1 2.2 52 6.5 4.0 1.2 29 0.1
6 3.7 5.4 2.8 43 4.7 4.7 3.6 4.0 2.8 4.6 7.0 22 4.7 6.5 35 0.5 1.4 —0.2
7 3.0 34 2.6 4.0 5.7 30 2.6 4.0 0.6 50 8.5 1.6 5.1 6.3 32 . - -
8 23 2.1 2.0 44 6.6 3.1 22 3.6 1.2 6.8 10.6 2.0 2.8 3.5 0.5 - e -
9 2.5 3.0 1.7 6.8 8.0 5.3. —-0.4 0.6 —-1.7 5.6 10.2 1.0 34 4.6 24 = - .
10 2.8 3.1 25 43 5.6 3.7 -0.3 = - 8.1 11.6 5.2 40 6.4 2.0 - - -
11 33 4.0 2.4 3.6 42 29 -0.1 24 -14 7.8 10.9 5.0 3.7 6.5 1.6 - - -
12 4.1 5.0 3.7 2.4 3.0 1.8 -04 0.5 —14 4.7 12.6 42 38 59 20 — -
13 3.7 4.8 23 1.7 2.7 0.3 -0.5 0.1 -09 50 6.4 40 2.0 7.0 -04 e = —
14 32 42 2.6 2.5 40 0.3 -1.6 -0.3 -2.7 52 9.1 3.6 5.1 6.1 29 - — -
15 3.7 4.7 29 52 5.8 4.2 -14 1.4 —4.0 6.2 9.0 3.7 9.1 17.0 2.7 - - —
16 34 4.4 28 4.6 4.8 42 =0.2 0.8 -1.6 6.5 11.2 52 6.7 9.5 35 - - —
17 39 49 32 3.1 4.0 1.8 - - - 7.1 9.9 5.2 5.5 79 2.2 - = =
18 36 42 3.1 1.7 2.6 1.0 - - — 74 9.1 5:2 43 6.6 2.1 — — —
19 4.3 5.2 33 2.5 32 1.9 — - - 8.4 12.4 54 5.1 7.3 29 — — —
20 5.3 6.2 4.0 39 50 2.6 - - — 8.8 10.9 4.5 34 56 1.1 — — =
21 38 53 2.8 55 7.8 4.0 - — — 6.3 9.0 3.1 2.7 44 09 - — —
22 4.6 6.0 33 50 6.0 2.8 - - - 43 6.6 1.9 3.0 7.6 —4.5 — - =
23 4.0 5.4 2.6 6.3 9.0 2.5 — - — 29 6.1 1.0 4.4 6.8 1.1 — - —
24 38 6.0 1.1 7.1 8.0 4.8 - - - 53 9.5 3.0 38 4.9 1.4 — - =
25 1.8 4.6 04 44 5.8 3.0 — - - 6.3 10.2 1.7 32 5.6 0.0 - - —
26 5.3 7.8 2.6 38 4.6 30 == — — 6.2 8.3 49 0.7 2.1 —-0.8 — — =
27 4.6 7.8 1.4 3.0 3.1 2.6 - — - 49 7.8 3.1 0.8 2.6 1.0 — - =
28 59 8.0 4.0 -58 9.2 3.0 - — — 42 5.6 2.5 1.4 5.8 0.5 — — =
29 42 59 3.8 5.5 7.4 4.0 - - — 3.0 4.5 2.0 0.6 49 0.0 - - -
30 5.5 7.3 3.5 3.6 39 32 - — — 35 5.8 1.5 04 4.2 -0.1 - — -
31 59 6.9 5.5 29 43 2.0 - - 2 20 44 0.5 0.6 1.5 0.0 — — o


























































