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Due to the substantial total ice volume of Arctic ice 
caps and glaciers and their relatively short response 
time to climatic changes (unlike the Greenland and 

Antarctic ice sheets), mass losses from these glaciers are 
expected to make a considerable contribution to the eustatic 
sea level-rise over the next century (IPCC, 2007). However, 
future evolution of these ice masses is uncertain. Surprisingly, 
the results of repeated airborne altimetry (Bamber et al., 2004) 
indicates a growth of the Austfonna ice cap (centred at 79.7° N - 
24.0° E) in NE-Svalbard. Previous estimates (Hagen et al.��������
Pinglot et al., 2001) indicated that Austfonna was in equilib-
rium, whereas most other Svalbard glaciers were retreating. 
Questions arose as to whether the observed elevation increase 
was caused by ice dynamics or whether it represented a 
climatic signal; the accuracy and representativeness of the 
remotely sensed data was questioned. This discussion sheds 
light on the problem of how the future evolution of arctic 
ice masses can be estimated if the present state of balance 
already is subject to large uncertainties.

Methods used to determine the mass balance of glaciers were 
originally developed for mountain glaciers, and their applica-

bility to ice caps is limited. In contrast to mountain glaciers, 
where the mass balance is usually (linearly) distributed with 
elevation, the mass balance pattern across ice caps is often 
asymmetrical, thereby complicating the extrapolation of point 
measurements. The remoteness of Austfonna calls for the 
use of remote sensing techniques; the measurements by 
Dowdeswell et al.���������IRU�H[DPSOH��SURYLGH�LPSRUWDQW�LQ-
IRUPDWLRQ�RQ�WKH�JHRPHWU\�DQG�ÀRZ�RI�WKH�LFH�FDS��+RZHYHU��

WKH�VL]H�RI�LFH�FDSV�OLNH�$XVWIRQQD��a�����NP

2) makes total 
altimetry coverage impractical. In addition, there is a lack of 
reliable ground-control points in completely glaciated, central 
parts of the ice cap. Additional control points are required to 
correctly interpret the remotely sensed data. 

Austfonna was selected by the European Space Agency as 
a calibration-validation site for the upcoming CRYOSAT-2-
mission. Since 2004, the University in Oslo and the Norwe-
gian Polar Institute have conducted annual expeditions to 
Austfonna. These expeditions discovered that the snow distri-
bution is highly asymmetrical (Taurisano et al., 2007), thereby 
introducing complexity into the pattern of surface mass 
balance (Schuler et al., in press). Most of the ice cap consists 
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 AUSTFONNA
 • Area ~8120 km2

���0D[LPXP�HOHYDWLRQ�a����P�D�V�O���PD[��LFH�thickness 560 m��'RZGHVZHOO�������
 • Polythermal and situated below the percolation-zone
���/DUJH�SDUW�RI�WKH�ERXQGDU\�LV�calving
 • Simple dome-shape topography
 • A number of drainage basins, several of which are of surge-type (Hagen et al.,������

����

����

����

620

0

1000

660



 7

Ice and Climate News, No. 9, June 2007

RI�FROG�LFH��L�H��WKH�WHPSHUDWXUH�RI�ZKLFK�LV�ZHOO�EHORZ��Û�&��

Records of ice temperature at several levels exhibited the 
importance of this cold content for the mass balance, since 
a considerable amount of energy is consumed by warming 
WKH�LFH�WR�WKH�PHOWLQJ�SRLQW��/RH���������7KHVH�UHVXOWV�KHOS�

to assess the surface mass balance of Austfonna, and so to 
GHWHUPLQH�WKH�GLUHFW�DWPRVSKHULF�LQÀXHQFH�RQ�LWV�HOHYDWLRQ�

changes. The degree to which observed elevation changes are 
related to glacier dynamics will be investigated during the 
,3<�SURMHFW�*/$&,2'<1�IURP�0DUFK������RQZDUGV��6SH-
cial focus will be on interactions between surface processes 
DQG�G\QDPLFV��H�J��WKH�LQÀXHQFH�RI�PHOW�ZDWHU�VXSSO\�RQ�LFH�

velocities) and calving glacier dynamics. These issues will be 
addressed in a set of complementary glacier observation and 
modelling programs. In an international project consortium, 
scientists from Norway (Univ. Oslo, Norwegian Polar Insti-
tute, UNIS, Univ. Ås, NORUT-IT and NVE) are cooperating 
with colleagues from, amongst others, U.K., USA, Canada, 
Russia, Netherlands, Sweden, Finland and Denmark. A com-
SLODWLRQ�RI�¿HOG�PHDVXUHPHQWV��VDWHOOLWH�GDWD�DQG�PRGHOOLQJ�

results will draw a comprehensive picture of the present state 
of balance of Austfonna and help to understand the mecha-
nisms determining the future evolution of such ice caps.

News from Norway: the CRYONOR network

References

BamEHU��-��/���.UDELOO��:���5DSHU��9���DQG�'RZGeswell, J. A. 2004: Anoma-
lous recent growth of part of a large Arctic ice cap: Austfonna, Svalbard. 
Geophysical Research Letters���������GRL�������������*/�������
'RZGHVZHOO��-�$���'UHZU\��'�-���&RRSHU��$�3�5���*RUPDQ��0�5���/LHVW¡O��2���

DQG�2UKHLP��2��������'LJLWDO�PDSSLQJ�RI�WKH�1RUGDXVWODQGHW�LFH�FDSV�IURP�

airborne geophysical investigations. Annals of Glaciology�����������
+DJHQ��-�2���0HOYROG��.���3LQJORW��)���DQG�'RZGHVZHOO��-�$��������2Q�WKH�QHW�

mass balance of the glaciers and ice caps in Svalbard, Norwegian Arctic. 
Arctic, Antarctic, and Alpine Research������������������

IPCC. 2007: Climate Change 2007: The Physical Science Basis. Contribu-
tion of Working Group I to the Fourth Assessment Report of the Inter-
governmental Panel on Climate Change. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA. 
/RH��(��������(QHUJL��RJ�PDVVHEDODQVH�Sn�(WRQEUHHQ��06F�WKHVLV��8QLYHUVLW\�

in Oslo, Norway, 77 pp.
Pinglot, J.F., Hagen, J.O., Melvold, K., Eiken, T., and Vincent, C. 2001: A 

mean net accumulation pattern derived from radioactive layers and radar 
soundings on Austfonna, Nordaustlandet, Svalbard. Journal of Glaciology, 
47 (159), 555-566.
6FKXOHU��7�9���/RH��(���7DXULVDQR��$���(LNHQ��7���+DJHQ��-�2��DQG�.RKOHU��-���LQ�

press): Calibrating a surface mass balance model for the Austfonna ice cap, 
Svalbard, Annals of Glaciology, 46.
7DXULVDQR��$���6FKXOHU��7�9���+DJHQ��-�2���(LNHQ��7���/RH��(���0HOYROG��.���DQG�

Kohler, J. 2007: The distribution of snow accumulation across Austfonna 
(Svalbard): direct measurements and modelling. Polar Research�����������

The main purpose of CRYONOR <www.cryonor.org> 
is to facilitate cooperation and exchange of data relating 
to research and education on all cryospheric themes in 
Norway. CRYONOR is led by four representatives from 
the main Norwegian universities and represents a network 
RI�DERXW����FU\RVSKHUH�VFLHQWLVWV�ZRUNLQJ�LQ�1RUZHJLDQ�

universities. CRYONOR is a member of the International 
Permafrost Association <www.geo.uio.no/IPA>. 

&5<2125�RUJDQLVHV�D�¿HOG�ZRUNVKRS�LQ�WKH�1RUZHJLDQ�

mountains every fall. The 2005 workshop was held at the 
Finse Research station, Southern Norway; the 2006 one at 
Folldal, Hedmark, on the theme of Weichselian glaciation and 
permafrost in Norway. On March 27, 2007, CRYONOR hold 
a seminar at the University of Oslo on the theme: Climate 
Change and the Terrestrial Cryosphere of Mountainous and 
Arctic Regions. 7KH�VHPLQDU�ZDV�DWWHQGHG�E\����SHUVRQV��7KH�
presentation by Wilfried Haeberli (Univ. of Zurich, Switzer-
land) on anticipating climate-driven geosystem changes in 
high mountain areas was illustrated by case studies from the 
Upper Engadine, in the Eastern Swiss Alps. Christopher Burn 
(NSERC, Carleton Univ., Canada) talked about permafrost 

along the western Arctic coast of Canada, and stressed the 
PRGL¿FDWLRQV�RI�LWV�WKHUPDO�FRQGLWLRQV�DQG�WHUUDLQ�IHDWXUHV�

under a changing climate. Ketil Isaksen (met.no, Norway) 
reviewed recent trends in permafrost temperature in Norway 
and Svalbard. Ole Humlum (Univ. of Oslo) revisited the 
/RQJ\HDUE\HQ�GHEULV�ÀRZ�HYHQW�RI�-XO\���WK��������7KRPDV�

V. Schuler (Univ. of Oslo) presented the last results of the 
mass balance modelling of Austfonna, Svalbard (pg 6).

7KH�&5<2125�VFLHQWL¿F�QHWZRUN�GHYHORSHG�WKH�,3<�SURMHFW�

TSP NORWAY: Thermal State of Permafrost in Norway and 
Svalbard, coordinated by Hanne H. Christiansen (University 
Centre in Svalbard UNIS). The main objective of TSP NOR-
WAY is to measure and model the permafrost distribution in 
Norway and Svalbard, including its thermal state, thickness 
DQG�LQÀXHQFH�RQ�SHULJODFLDO�ODQGVFDSH�IRUPLQJ�SURFHVVHV��

The project focuses on empirical and numerical modelling of 
SHUPDIURVW�GLVWULEXWLRQ�DQG�WKHUPDO�KHDW�ÀX[HV�LQ�WKH�JURXQG��

to study the impacts of past and future climate variability on 
permafrost distribution as demonstrated by permafrost land-
form activity. More information at: <www.tspnorway.com>.


