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The article compares meteorological conditions on an alpine
glacier — the Waldemar Glacier (WG) — West Spitsbergen (the
Arctic) with those on a quasi-valley Ecology Glacier (EG) flowing from
the Warszawa [cefield (King George Island, West Antarctica). In those
areas the air temperature trends to rise substantially and the glacier
fronts quickly retreat. Automatic weather stations and temperature and
humidity devices were installed on the glaciers, reaching from the
moraines to the firn field (WG-3 stations EG4 stations). The obtained
results were then collated with the data from coast base stations:
Kaffigyra (KH) on the Spitsbergen and Arctowski (HA) on King George
Island.

The investigations on Spitsbergen were carried out in the period
from 21 July until 31 August in the years of 2005-2010, whereas on
Antarctica they lasted from 18 December 2006 until 17 February 2007.
In spite of the big difference in latitude between Spitsbergen (79°N)
and King George Island (58°S), in both regions the sub-polar climate
‘occurs. in summer, it is manifested in cloudy weather (HA 6.4, KH 6.8
in the scale of 0-8) with little sunshine dura’ﬂon (HA 2.9 h/day,
KH 4.0 h/day) — Tabie. On HA only 15 94 MJm?day™ reaches the
ground surface, and on KH 10.45 MJm?day”. The mean temperature
of air is positive: 5.5°C on KH and 2.5°C on HA, and the relative
humidity is high (KH 88.0%, HA 77.2%). The mean atmospheric
pressure is 1012.6 hPa on KH and 989.1 hPa on HA, whereas the
mean wind velocity reaches 4.0 ms™ on KH and 5.0 m's™ on HA. The
weather is very changeable, dependmg on the type of inflowing air
masses. -
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Table. Mean values of meteorological elemenis on the Ecology
Glacier (19.12.2006-17.02.2007) and Waldemar Glacier (21.07-31.08,
2005-2010)

Meteorological element HA Ecology Glacier KH V‘faidemar Glacier

EGF | EG1 J EG2 | WI ATA | LW1T | LW2

Aititude (m a.s.\.) 3 5 | 78 |170)463) 11 | 137 {130 375
Air pressure (hPa) 989,1 10126
Cloudiness {0-8) 64 68
Solar radiation (Mdm2day) (15,94 10,45
Sunshine duration (hours-day¥) | 3,9 4,0

Wind velocity (ms') 50 48 40 [ 192118

Tmean 251211611 |-10] 55 50| 44 ]34

& | Tmax mean 46 (441371321111 68 167163148

f; Tmin mean 06 | €17-03]-08(-26] 38 (262509

§ |Daiytemperaturerange | 41 | 44 139 |42 (38 ] 30 |44 ]38 39

X [Tmaxabs 104 {101{ 82|80 54| 149 [15014,7 (1238

Tmin abs 14 |-31]-371-51|-601 02 |-16]|-17|-47

Relative air humidity (%) 77,2 180,3(864(91,8|97,3| 880 |813[825|845

Analyzed glaciers are situated in different orographic circum-
stances, however on both glaciers a katabatic flow is noticeable. The
dominant wind directions coincide with the axis of the glacial tongue
and definitely differ from those on the base stations. The mean wind
velocity on EG was 4.8 m's™ and the highest velocntles are associated
with WSW and W glacial winds over 11.4 ms™”. On WG, the most
frequent are glacial wmds from the eastern sector The mean velocity
increases from 1.3 ms™ on the firn field to 1.8 ms™ on the glacier
front. On the glaciers the temperature drops with altitude, e.g. on EG
from 2.1°C ahead of the front (EGF) to -1.0°C on the Warszawa
Icefield (WI). On WG it decreases from 5.0°C on the moraines (ATA)
to 3.1°C on the firn field (LW2). At the glacier fronts the temperature
gradients are substantially horizontal (0.6°C/100 m over 300 m on
WG) and vertical (1.17°C/100 m on EG). The gradient on the glaciers
is close to saturated adiabatic (EG 0.67°C/100 m, WG 0.52°C/100 m).
In insolation weather, particularly on WG, air temperature inversions
are often formed. Within 24 hours the most dramatic differences
between glacial and non-glacial areas occur in the afternoon hours.
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The relative humidity of air is high on the glaciers and it increases with
the elevation of the land above the sea level. On both glaciers foehnic
winds substantially affect the courses of temperature and humidity,
causing drops to as much as 60%.

There are differences between the glaciers. On WG, the air
masses formed over the non-glacial areas have a bigger share,
therefore the air temperatures occurring there are higher, exceeding
the zero even on the firn field (370 m a.s.l.). The wind velocity is lower
due to the surrounding mountain ranges, however the glacial winds
reveal a greater stability, intensifying on insolation days when thermal
and barometric gradients increase.

This research was founded by the Ministry of Science and Higher
Education grant: NN 306722540 «Climatological and glaciological
interactions in the global warming conditions. Study on the SSSI No 8
(King George Island, West Antarctic)» and the Polish-Norwegian
Research Fund — grant PNRF-22-Al-1/07 «Arctic Climate and
environments of the Nordic Seas and the Svalbard-Greenland Area-
AWAKE”,
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