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A typical Arctic fjord landscape with glaciers, naked mountains, sea ice and seabirds. The Arctic has long been famous for
its enormau.@«a/cts ofintact country, but man has played an important role in the Arctic for a long time, and still does.
In the old days, people visited the region to tap its resources, but recently we have also begun to put pressure on the Arctic

without actually being present. Photo: Tor Ivan Karlsen, Norwegian Polar Institute (NPI).

Kittywake

Glaucous gull

Polar bear |

z

©2004, ACIA

organisms in the

1L

< The Arctic marine food chain. The chain starts with the photosynthesising org
sea. Thereafter follow organisms which eat plant material, while the next link consists of carnivores.
The food chains in the Arctic are short and have relatively few links from the organisms at the base to
the polar bear at the top, but even though they are short, each link may be made up of many millions

of individuals of the same species. Figure: ACIA.



The Svalbard reindeer is a subspecies of the reindeer on the mainland. It is only found in Svalbard and has become adapted
to the cold, inhospitable climate by evolving short legs and a relatively short, round head. Its summer coat is brown on

the back and light-coloured below. In winter, its coat is more light coloured and frequently light grey or yellowish white.
Because of their thick coat, even starved animals seem to be fat, and this also makes the reindeer appear extra short-legged.

Photo: Ronny Aanes, NPI.

~

The Arctic
can be defined
in a variety of
ways such as by
the distribution of
permafrost, the Arctic
Circle, the 10 °C iso-
therm, the treeline and/
or the salinity boundary in
the sea. As the map shows, most
boundaries of the Arctic are drawn
further north in Norway and Scandinavia
than in the rest of the world. This is because a branch
of the warm Gulf Stream flows northwards along the coast of Norway and continues past
Svalbard into the polar regions. Figure: NPI.

[ Discont. permafrost
[ Cont. permafrost
— Arctic Circle

10° C Isoterm

~——  Treeline

— Marine boundary
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Phytoplankton may look lik

e this through a microscope. The green colour inside the plankton is chlo-
rophyll which the algae use in their photosynthesis. The species of phytoplankton in the ph

P
P graph,
called siliceous algae or diatoms, form long chains. These are single-celled algae. The cell wall is
formed of silicic acid and has two shells, making it look like a small box with a lid. Di

atoin shells are
extremely resistant to breakdown. When the diatom dies, its shell is incorporated in the sediment on

the sea floor and may be preserved there for many thousands of years. Photo: Eva Leu, NPI

Moss Campion is a small plant which grows in dense, hemispherical cushions in Svalbard. It has evolved its own means
of taking the best advantage of the sunlight; the flowers on the south side (left in the photograph) of the cushion blossom
first because the i i i

solar radi. is at its

there and then. Later in the season, the flowers on the north
side bloom. It is also called the compass plant because the compass direction can be determined if you examine the cushion

to see which side flowered first. The cushion shape is also an adaptation to retain the heat better. Photo: Arve Elvebakk,
Tromso Museum, UiT
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| These photographs show a guille colony on Feitnakken on Bjornoya. The one on the left shows the :gjlfany before the
capelin crash in 1986. The whole area is covered by nesting guillemots sitting close together on the ledges. The photograph
on the right shows the colony after the capelin crash in 1987, when only a small part of the cliffwas occupied. The large
areas of ground lacking vegetation testify to the high age of the guillemot colony. Photos: Vidar Bakken (1986) and Olof

Olsson (1987)

The figure shows the expected movement of various fish as the sea
gradually gets warmer — cod and capelin will emigrate further
north in the Barents Sea. This not only has consequences for the
creatures that feed on these species, but also for we who fish them.
In a few years, the traditional Lofoten fishery may be history,
whereas the fishery along the coast of Troms and Finnmark may
experience a boom. Figure: NPI, after ACIA

A polar bear that has been confined to land has limited possibilities
Jor finding food. Stories are sometimes told of polar bears which have
eaten snowmobile seats in summer, broken into huts, or in extreme
cases attacked people, either out of curiosity or because they were
starving. Hungry polar bears are often dangerous. This bear was
clearly emaciated after spending a summer on land, but it had not
given up and 1vis very aggressive towards the scientists who happened
to be in the vicinity. Photo: Kit Kovacs, NPI
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CO, is one of the most important greenhouse gases and it occurs naturally in the atmosphere. Its
concentration there sinks in summer when plants and trees use it in photosynthesis, but it rises again

in winter when photosynthesis ceases and the leaves und viber paris of ihe planis die and decay. How-
ever, an increase in CO, can be observed each year and this is due to the increasing use of fossil fuels
like oil and gas. This graph shows the content of CO, in the atmosphere over Svalbard. Each wave
shows the CO, concentration in the course of one year. The crest of the wave indicates CO, in mid-
winter, and the trough is the concentration in summer. The wavy pattern is repeated each year, but

the total concentration of CO, in the atmosphere rises. Figure: Johan Strom, University of Stockholm

Each year, the Governor of Svalbard arranges an action to clear some
of the rubbish that drifis ashore. Most of it comes from fishing boats,
and in 2006 alone all of 100 tons of rubbish were removed from only
33 kilometres of shoreline. Photo: NPI

V The upper photograph was taken in 1922 and
the lower one in 2002. The glacier that extended
Jfar out along the fjord in 1922 has now retreated
so far that the entire fjord is ice-free. Photos:
NPI (top) and Christian Astund (« Greenpeace)
(bottom).
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The Blomstrand Peninsula in Svalbard. The map on the left is from 1927 and shows the whole of the
Blomstrand Peninsula covered by a glacier. That on the right shows the glacier snout as it was in 1998.
The peninsula has now melted completely out of the glacier and proved to be an island. Figure: NPI

Clean air with low
levels of toxaphenes

Air polluted with
toxaphenes frop
Canada and
the USA

' Airstreams predominantly follow the same pattern as ocean currents, blowing mainly from south to north, not just over
the seas but also over the continents. Air pollution from around the world accompanies these airstreams and ends up in
the Arctic. The figure shows some of the substances that have been found in animals and other organisms in the Norwegian
Arctic. Toxaphenes are insecticides. They are not used in Norway, but evaporate in southerly latitudes and are transported
to the Arctic where they are taken up by animals and plants. They may cause cancer and mutations. Chlordane is a mix-
ture of several compounds and was used extensively as an insecticide until the 1970s. It is easily dispersed in the atmos-
phere and decays only slowly in nature. Chlordane is cancerous and can also damage the nervous and immune systems.
HCH is a spray that is soluble in water and was widely used as an insecticide. It can damage the liver, kidneys and nerves,
and may also cause cancer. HCH is no longer used in insecticides and the EU does not approve insecticides that contain
HCH. Figure: Geir Wing Gabrielsen, NP1 s
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The Arctic

As of November 1, 2012

The North Pole refers to a point
at 90 degrees north, and the
region above 66.5 degrees north
latitude is generally called the
Arctic Circle. There is no land at
the North Pole. The Arctic Ocean,
which is ringed by the Eurasian
and North American continents
and Greenland, covers an area of

as Antarctica. There are many
inhabited settlements within the
Arctic Circle, and the region has
more vegetation than Antarctica.
® Data on the Arctic

deepest point : 5,440 m, Sea ice
thickness : 1.5-2.0 m, Average
temperature at the North Pole
-18°C (average surface temperature
between Jan 1948 and Dec 2011)

Longyearbyen, the biggest
town on the island of Spits-
bergen in the Svalbard Ar-
chipeiago, is accessibie by
commercial air service. The
standard route from Japan
begins in Narita and in-
cludes layovers in Oslo and
Tromsg, Norway. The total
flight time is about 16 hours.

Polar hear

The polar bear is largest land-based
carnivore on the earth. They can
grow up to 2 - 2.5m in length, and
males can weigh between 250
and 600 kg, while females can
weigh between 150 and 300 kg.
Living primarily on the islands of
Canada, polar bears can also be
found in Greenland, Alaska and
Russia in a ring around the Arctic

Ocean. The current polar bear
population is estimated at 20,000
to 25,000. They live mainly on sea
ice and feed chiefly on seals. For
this reason, they are considered
marine mammals instead of ter-
restrial ones. Polar bears have
been listed in the Red List of
Threatened Species (IUCN) since
2006.

-15 -
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Arctic Oscillation (AO) and climate change

In recent years, Arctic Oscillation
(AO) has come to attract attention
as an important climatic system.
AO refers to an alternating phe-
nomenon in which cold air is held
within the Arctic region (AO+) and
emitted from the region (AO-). At
the time of AO+, the westerly wind

Japan. At the time of AO-, on the
other hand, the entrainment of
colder air in the Arctic into the
lower latitudes takes place more
actively, resulting in severe win-
ter in Europe and Japan. In order
to understand climate change in the
Arctic and its influence on Japan,

CO2 concentration (ppmv)

regime over the higher latitudes is extensive and continuous obser-
robust, resulting in milder winter in vation are indispensable.

e e————

Moderately
Cold Air Ma:

Colde
Winter

Negative Pressure
Anomal

Positive Pressure
Anomal

Winter
Severely §
Cold Air §
Mass

AO+ AO-

Increasing concentrations of greenhouse gases

Monitoring of atmospheric minor
constituents has continued in Ny-
Alesund since 1991. In the Arctic
region, CO2 and CHa concentra-
tions show clear seasonal cycles
under the influence of forests and
wetlands in the northern hemi-
sphere. Also seen are secular in-
creases of concentrations in the
Arctic and Antarctic regions.

1950 - e e e
1900} 2
1850} : f‘vﬁ\r?vf‘le\}’ﬂvi\ffv“\iﬂiﬁ
1800} 1
1750]
1700|
1650 o AF
16001

— Arctic (Svalbard)
— Antarctic (Syowa Station)

— Arctic (Svalbard)
— Antarctic (Syowa Station) |

40 . . .
84 86 88 90 92 94 96 98 00 02 04 06 08 year 88 90 92 94 96 98 00 02 04 06 08 year
COz (left) and CHa (right) concentrations observed at Ny-Alesund and Syowa Station.

CHa concentration (ppbv)
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