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At the beginning

« ,Stable isotopes in
precipitation” (Tellus,
1964)

* |sotopic distribution in a
Greenland
iceberg(Nature,1960

« 32Sjja C in icebergs
* |ce core science
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Figure 7. Observed 870 in averape annual precipitation as a function of mean annual air
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Three musceteers: Willi Dansgaard,
Chester Langway & Hans Oeschger
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Willi Dansgaard




The first isotope profile (1968)

— The &80 profile along the Camp
Century ice core plotted on a
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60" i % depth scale to the left and a
p = e i preliminary logaritmic time
: scale to the right. The black and
s P grey areas correspond to periods
- of Greenland temperatures higher
—{wo and lower than today,
200 respectively. The large grey area

reflects the last glaciation. The
time scale based on the simple
sandwich model is correct, by

. and large, through the upper 85 %
of the core, i.e. back to 14,000
years B.P. (before present). The
heavy line in the lower right

corner marks an age of 100,000
10000 years according to a more
advanced ice flow model
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Dye 3 station in South-Greenland (1973)




Milcent (1974)
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Crete (1974)
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B and 6180 measurements along
the upper 16 m of the Créte core
from 1974. The seasonal cycles in
the &80 curve to the right have
decreasing amplitude downward,
because the diffusion in the
porous firn.However, the cycles
are distinct enough for exact
dating back to 1942.

The grey shaded curve shows the
specific B radioactivity profile:
There is no trace of fall-out from
the nuclear bombs in 1945, but
the first hydrogen bombs in 1953-
55 caused considerable
radioactive fall-out on the inland
ice, and so did the test series in
1958-69 and in the early 1960es.



1974 - “ice age” In Estonia”

Svalbard
Polar-Ural
Severnaja Zemlya
Antarctica
Kamchatka
Siberia

Arctic Canada



1975
Gronfjordbreen-
Fridtjovbreen

1976 Lomonosovfonna

1980 Amundsenisen
1981 Vestfonna
1985 Austfonna

1987 Austfonna

Kotlyakov et al, QSR

1997 Lomonosovfonna

2005 Holtedahlfonna
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Gronfjordbreen




Lomonosovfonna 1976




Lomonosovfonna 1976
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Severnaja Zemlya 1979
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Amundsenisen 1980




Austfonna 1985




“Austfonna crying”

(Aftenposten, 04.09.2009)




Svalbard ice core drillings 1975-2009

July 1987
Drill site at sur
Bedrock reached a

Photo: Tonu Martma
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Winter temperature reconstruction |

using 880 from ice cores and instrumental records

HIREVIEW ARTICLE
Thousand years of winter surface air temperature variations in
Svalbard and northern Norway reconstructed from ice-core data

Medieval
Warm Period Little Ice Age
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Svalbard is already 4°C
N oy warmer (7.3°C during

-30 - - winter) than 50 years ago
800 1000 1200 1400 1600 1800 2000 (Hanssen-Bauer et al.,

year 2019).

Winters were about 4 degrees colder during the mid-1800 (peak of the LIA) than during the
1900s.

Winters during the early part of the Viking era (MWP) was at least as warm as winters during the late 1900s.
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Depth, m

Increased impact of melt also at higher elevations

Lomonosovfonna snow pack temperatures 1200 m asl
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Four sampling sites at different elevations
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Holtedahlfonna: 1150 masl

Austfonna: 740 masl

Kongsvegen: 700 masl



Four sampling sites at different elevations
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The “dirt “.....




BC might
change the
albedo of the
snow and
enhance melt

Black carbon

Spatial variability in winter snow 2007-

2009
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Conclusions

* Recent warming reverses long- term
Arctic cooling

* The last decades of the past millennium
are characterized again by warm
temperatuures that seem to be
unprecedented in the context of the last
1600 years



Thank you!
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