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The University Centre in Svalbard
and a Norwegian ESFRI initiative

Gunnar Sand, director, University Centre in Svalbard

But first …

Our mission and basic strategies

• UNIS offers education and performs research based on Svalbards 
geographical position in the High Arctic and the advantages this
represents. 

• UNIS offers highly specialized courses at PhD, master and 
bachelor levels in biology, geology, geophysics and technology.

• UNIS is an international organization, where approximately half of 
both students and scientific staff come from outside Norway.

• UNIS is a network university; a small staff of full time professors 
cooperate with a large number of adjunct professors and guest 
lecturers.



2

Climate change sets the agenda

Global 
warming 
comes 
here 
first.

Much of 
what we 
do is 
related 
to 
climate 
change.

Warming seems to be real
• Alarming reduction of the polar ice cap.

• CO2-concentrations in Ny-Ålesund keep increasing.

• Longyearbyen temperatures are 5 degrees above average.

• Scores of politicians and scientists arrive on the scene.
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Vulnerability of wildlife

• Amazing strategies 
of survival

• Understanding 
the lower 
levels of the 
Arctic food 
chain.

Energy processes in the seas
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Changes of the Gulf stream

Glaciers and permafrost
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Energy balance of the atmosphere
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The world’s finest 
observatory for 
studying the 
northern light, 
opens February 
2008.

Operations in arctic waters

Huge natural resources available in a vulnerable environment.
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The sewer of Europe
Winds and sea currents carry pollutants into the Arctic.

Rivers

Ambien
t air
Ice drift

Ocean 
currents

Oil spills in Arctic waters

Different 
brands of oil 
tested at low 
temperatures.
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Oil spills 
in Arctic 

waters

In cooperation with SINTEF, NILU and Univ. of Bergen.
Supported by the Norwegian Research Council.

What can we 
do about 
global 
warming?
� Svalbard is fuelled 

by coal.

� The UNIS vision: 
Let’s follow the 
CO2 from the 
source to the 
solution.

� We plan to offer 
field based studies 
along the entire 
CCS chain.
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How do we 
get there?

� Phase 1: Analyze the 
geological structures to 
confirm that CO2 can be 
stored here.

� Partners: ConocoPhillips, 
Gassnova, Store Norske 
NGS, SINTEF, University 
of Bergen.

shale

shale

sandstone

The geology is favourable

shale
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How do we 
get there?

� Phase 1: Analyze the 
geological structures to confirm 
that CO2 can be stored here.

� Partners: ConocoPhillips, 
Gassnova, Store Norske NGS, 
SINTEF, University of Bergen.

� Phase 2: Test the storage 
capabilities of the sandstones.

� Phase 3: Introduce carbon 
capture on a new coal fuelled 
power plant in Longyearbyen.

� Phase 4: Start production of 
hydrogen from coal for use in 
the transportation sector.

Our students

• 350 students 
attending 
UNIS in 2007

• 24 countries 
represented

• All education 
in English

• These guys 
(including one 
girl) just 
completed a 
1000 km 
skiing trip.
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Safety first

Students have a  
good time in Svalbard
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Our twin goals

• Contribute to a better understanding of Arctic life, 
processes and effects

• Educate the Arctic experts of tomorrow

Svalbard Integrated Arctic Earth 
Observing System (SIAEOS)
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Svalbard’s unique qualifications

• Provides excellent opportunities for 
studies of ecosystem changes 
following global environmental change.

• Oceanic and atmospheric transport 
patterns prevail in the region, allowing 
for studies of environmental pollution 
as well as its effects on the food chain. 

• Svalbard is well positioned to observe 
and analyse the changing Arctic ice 
cover as well as its albedo. 

• Svalbard’s position underneath the 
magnetospheric cusp allows for unique 
studies of the energy balance between 
the layers of the atmosphere. 

• The location of Svalbard and the High 
Arctic provides for dense satellite 
monitoring.

• Research organizations from 20 countries are present on a regular 
basis, operating a wide variety of land and sea-based facilities.

• Norway has established an international university in Longyearbyen 
(UNIS) with students and staff from 25 countries. 

• Ny-Ålesund has been developed into an international, high standard 
field station focusing on environmental and climate research. 

• Svalbard is accessible all year round because of its advanced 
community infrastructure and its relatively mild climate. 

• Svalbard has the highest available data bandwidth in the High Arctic.

Extensive infrastructure in place
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The goal of SIAEOS

• Establish an Arctic Earth Observing System in and 
around Svalbard, that integrates the studies of 
geophysical, chemical and biological processes 
from all land-based, sea-based, glacier/ice-based 
and space/air-based research and monitoring 
platforms.

Four steps to get there

• Organize all infrastructure and all research and monitoring 
activities into four observation platforms being land-based, 
sea-based, glacier/ice-based and space/air-based.

• Assess the present activities and infrastructure to identify   
gaps and weaknesses and take actions to develop them.

• Establish a Knowledge Centre in Longyearbyen for data 
assessment, storage and delivery, Earth System modeling, 
education and outreach, and cooperative efforts.

• Take actions to coordinated the SIAEOS initiative with 
complementary ESFRI efforts as well as other Earth 
Observation Systems and related modelling efforts. 
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Integrated Arctic Earth Observing System

Glacier and 
Ice based

Terrestrial
based

Sea
based

Space and air 
based

Observational 

platforms

Integrating 

platform
Knowledge

centre

Contributing 

organizations UNIS NP AWI Eiscat SvalSat BAS CNR NILU

ACIA
End users: 

Policy makers, 

NGO ’s
IPCC EU European government policy boards

Challenges: The atmosphere

· Svalbard’s location under 
the polar cusp enables 
researchers to study the 
energy budget and 
dissipation of solar wind 
energy in the circumpolar 
regions and its effects on 
the vertical column. 

· Time series related to 
greenhouse gases and the 
transportation of pollutants 
are also crucial.
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Infrastructure: Air and space

• The EISCAT Svalbard 
Radar

• SPEAR 

• The Kjell Henriksen 
Observatory 

• The SOUSY radar

• SVALSAT

• The SvalRak launch site 

• The Geodetic Station 

• The Zeppelin Station 

Challenges: The sea

• A marine observatory system 
based on mooring networks 
and long term hydrography, 
zooplankton and benthos data 
series enable researchers to 
set a baseline for future 
monitoring programmes and 
identify thresholds that can 
change arctic marine food 
webs and energy transfer. 

• It can also enable researchers 
to monitor geophysical 
processes like sea currents 
and deep water formations.



17

Infrastructure: Marine

• The Arctic Marine 
Laboratory

• Research vessels

• Networks of buoys

• Benthic stations

• Aurora Borealis and 
proposed new 
Norwegian ice-
breaking research 
vessel will be 
complementary to 
this proposal.

Challenges: The ice

• Many research groups from 
many nations have been 
monitoring the volumes of sea 
ice and glaciers in the High 
Arctic. This has been done from 
a variety of field stations and 
sea based platforms.

• The accelerating melting 
processes require an increased 
and more systematic effort in 
these fields. 

• The complexities and costs of 
the efforts make closer 
cooperation the obvious choice.
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Challenges: On land
• The wildlife of the High Arctic is vulnerable to climate change. Some may 

adept well while others will disappear. 

• High Arctic plants and mammals have developed amazing strategies of 
survival that may not be beneficial in a warmer climate. 

• Terrestrial biologist work all over Svalbard to understand the dynamics of 
the populations and their adoption to change.

Infrastructure: 
Terrestrial/glacial

• Variety of terrestrial field stations

– Adventdalen/Endalen

– Ny-Ålesund

– Hornsund

– Nordaustlandet

– Others

• Glacial field labs

– Ny-Ålesund

– Longyearbyen

– Barentsburg

– Hornsund

– Nordaustlandet.
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Challenges: Knowledge centre

• All activities will be 
coordinated and all research 
and monitoring data shared 
at the SIAEOS Knowledge 
Centre located in the 
Svalbard Science Centre.

• All participating nations will 
have equal influence on 
priorities, equal access to 
results and equal influence 
as to how data should be 
processed and used. 

• The integration of satellite 
remote sensing information 
with field-work data will be 
an integral part of the centre. 
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Research stations

• Svalbard Science 
Park

• Ny-Ålesund field 
station 

• Barentsburg

• Hornsund

• Svea

• Bear Island 

• Hopen.

Works well with other initiatives

• IPCC, ACIA and UNEP all point towards the High Arctic as a key 
region in a changing world. 

• The Arctic Council (AC) has urged all member nations to maintain
and extend long-term monitoring programs in the north.

• The AC has requested that the AMAP program work with the IASC 
and other partners to create a coordinated Arctic Observing Network 
that meets societal needs.

• The SIAEOS facilities are designed to be a major building block of a 
Sustained Arctic Observing System (SAON), building on the 
recommendations put forward by AON.  

• Svalbard as an ESFRI candidate should work well with other ESFRI

efforts like Aurora Borealis, EMSO, ICOS and a future Eiscat project.
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Socio-economic impacts

• Effects on training: The location of the IAEOS Knowledge Centre on the 
campus of the University Centre in Svalbard enables the transition of 
lessons learned from research and monitoring activities to education of 
students on Bachelor, Master and PhD-levels. 

• Involvement of industries: Several international companies, among 
them ConocoPhillips, StatoilHydro and Total, are already active in 
research in the Svalbard area that is relevant to the ESFRI effort.

• Local impacts: Longyearbyen has a strong tradition for letting the local 
community take part in the scientific activities of the organizations in the 
Science Centre. It will be a goal of the ESFRI effort to follow that tradition.

Active institutions in Svalbard
• The University Centre in Svalbard 
• The Norwegian Polar Institute
• The Alfred-Wegener-Institute
• Institute Polaire Francais
• British Antarctic Survey
• The National Research Council of Italy
• National Institute for Polar Research
• Korea Polar Research Institute 
• Chinese Arctic and Antarctic Administration
• The Arctic Centre of the Univ. of Groningen
• The Eiscat Scientific Association
• Kongsberg Satellite Services  
• The Norwegian Mapping Authority
• The SINTEF Group 
• Norwegian Institute for Air Research
• Stockholm University
• Andøya Rocket Range
• The Norwegian Space Centre
• University of Tromsø
• Nagoya University, Japan
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Thank you for your kind attention!

Arctic science for global challenges


