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The main goal of SIOS

ÅEstablish an (Arctic) Earth System 

Observing Facility in and around 

Svalbard that covers meteorological, 

geophysical, hydrological, cryospheric

and biological processes from a set 

of platforms to match Earth System 

Models.

ÅEstablish a first important node in 

the envisaged Sustained Arctic 

Observing Network (SAON).
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Major steps towards this goal:

1. Assess the present infrastructure and activities in Svalbard to 
identify gaps and weaknesses related to the needs of Earth 
System Models (ESM). Invest in additional infrastructure and 
activities to close these gaps. 

2. Organize all relevant infrastructure and all research and 
monitoring activities into observation platforms which are 
most appropriate w.r.t. practical and organisational aspects.

3. Establish a Knowledge Centre in Longyearbyen for data 
collection/aggregation/access, education and outreach, 
cooperative efforts, and input to Earth System modeling.

4. Take action to coordinate the SIOS initiative with
complementary ESFRI efforts as well as other global and 
Arctic observation systems and related modelling efforts. 
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Å Research organizations from 15 countries are present on a regular basis, 
operating a wide variety of land and sea-based facilities.

Å Norway has established an international university in Longyearbyen  with 
students and staff from 25 countries. 

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

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

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

Extensive infrastructure in place
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In summary:

ÅComprehensive upper atmosphere observation 

system (partially long-term, distributed)

ÅComprehensive marine observing system (focus 

on Fram Strait, partially long-term)

ÅComprehensive atmosphere-climate observing 

system (partially long-term, mostly Ny-Ålesund)

ÅFragmented terrestrial, cryospheric and solid 

Earth observing system (distributed, some 

elements long-term)
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The SIOS Knowledge Centre

The main integrating element and 

exhibition window of SIOS

Å Data handling, storage and delivery 

(mostly as a portal, but with option of 

physical data centre), including access to 

Earth Observation segment (satellite 

data)

Å Interface between scientific platforms 

and user/stakeholder community

Å Facilitator for scientific integration 

(interdisciplinary activities, ESS)

Å Education and training on graduate and 

under-graduate levels

Å Public outreach activities

Å Coordination and service functions 
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The SIOS Knowledge Centre

SpaceTerrestrialMarineAtmospheric
Observational 

platforms

Integrating 

platform
Knowledge

centre

Selected 

contributing 

organizations

UNIS NP AWI AARI NERC CNR IGFPAS IPEV

ACIA

Selected end 

users: Policy 

makers, NGOs
IPCC EU European  government policy   boards
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What are the challenges?
Å History of establishment of the various polar 

stations:

Ą topics, character, size determined in advance at 
national level

Ą cooperation opportunities investigated after 
establishment

Ą Svalbard Treaty freedom

Can one build an integrated autonomous facility out of this?

Å Choice of research sites: determined by historical factors (coal 
mining, not scientific suitability): all along the west coast; to a large 
degree cemented by todayôs environmental  jurisdiction
Will it be possible to build the required network with these 
practical limitations?

Å Interdisciplinary character (òintellectual barriersò): between 
disciplines based on history (e.g., lower ïupper atmosphere), ways 
of working and thinking, logistical approaches
Can SIOS achieve what numerous previous initiatives didnôt?

SvalSat, Platåberget, Longyearbyen
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Data Management challenges

Å Large spectrum of disciplines Č large variety of data set sizes, data 

type and data handling strategies

Å Independent national stations without common data facility so far

Å However: many observations/measurements programmes part of 

international networks with established data reporting routines, e.g., 

EISCAT, NDACC, GAW, EMEP, AMAP, IPY

Å Further complicating factors:

ï National monitoring programmes with data release restrictions

ï Integration of satellite data sets envisaged

Čextremely versatile middleware needed, but also option of physical 

storage capacity for some data sets
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é but more: the opportunities?

ÅGenuine interest of all nations present in Svalbard to 
integrate activities

ÅSIOS already influences other cooperation initiatives in 
Svalbard, e.g., Ny-Ålesund flagship projects

ÅMuch more effective use of financial ressources

ÅFronting as an EU large research infrastructure

ÅAlready today great interest from countries not present in 
Svalbard: Denmark, USA, Canada
Č excellent conditions for contributing to a pan-Arctic 
cooperation

ÅSIOS can be a true node/glue between most of the 
environment-related ESFRI projects: EMSO ïERICON 
AB ïICOS ïLIFEWATCH ïEISCAT-3D ïEPOS ï
EURO-ARGO
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SIOS ïTime Schedule

Å9 December, 2008: SIOS on revised ESFRI 
Roadmap

Å3 December, 2009: submission of SIOS Preparatory 
Phase proposal

ÅSpring 2010: proposal accepted, contract 
negotiations with EC

ÅSummer 2010 ïsummer 2013: SIOS Preparatory 
Phase project: clarification of legal status, 
governance structure and financial strategy and 
business plan, plus other strategic processes 

ÅFrom 2013 (at latest): SIOS implementation phase

ÅFrom end of 2013: SIOS operational phase (since 
much infrastructure already in place)
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SIOS-PP: Work structure

EU-funded:

Å WP 1 ïPP Project Management (RCN)

Å WP 2 ïLegal and Governance Structure (RCN)

Å WP 3 ïFinancial Strategy (RCN)

Å WP 4 ïInfrastructure Access Policy (NPI)

Å WP 5 ïLogistics Plan (IGFPAS)

Å WP 6 ïData Management and Utilization Plan (AWI)

Å WP 7 ïEarth Observation Strategy (NSC)

Å WP 8 ïInternal Integration Strategy (UNIS)

Å WP 9 ïInternational Cooperation and Integration (CNR)

Funded by Norway:

Å WP A ïSpecial Legal Aspects (MoR)

Å WP B ïEnvironmental Framework on Svalbard (GoS)

Å WP C ïScientific Framework ïGap Analysis (RCN)

Å Contributions to SIOS-PP from Norwegian associated partners
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International institutions in the SIOS 

Preparatory Phase consortium 
Å Alfred Wegener Institute for Polar and Marine Research, Germany

Å Institute of Geophysics, Polish Academy of Sciences, Poland

Å National Research Council, Italy

Å National Environmental Research Council (NERC), UK

Å Arctic and Antarctic Research Institute (AARI), Russia 

Å Finnish Meteorological Institute, Finland

Å Aarhus University - National Environmental Research Institute, Denmark

Å University of Groningen, Netherlands

Å Korea Polar Research Institute, Korea

Å Chinese Arctic and Antarctic Administration, China

Å Institut Polaire Paul Emile Victor, France

Å Institute of Oceanology ïPolish Academy of Sciences, Poland

Å Polar Geophysical Institute ïRussian Academy of Sciences, Russia

Å ITM, Stockholm University, Sweden

Å National Institute of Polar Research, Japan

Å (National Centre of Antarctic and Oceanic Research, India)

Å (Spanish Ministry of Science and Innovation, Spain)

Å (Institute of Botany, Czech Academy of Sciences, Czech Republic)

Å National Science Foundation, USA

Å Scottish Association for Marine Science, UK

Å EISCAT Scientific Association

Å Arctic Centre, University of Lapland, Finland

Å University of Leicester, UK

Å Kola Science Center ïRussian Academy of Sciences, Russia

Å Geophysical Survey ïRussian Academy of Sciences, Russia

Hornsund Station

Climate research near 

Barentsburg
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Norwegian institutions in the 

SIOS consortium
Å Research Council of Norway (coordinator)
Å Norwegian Polar Institute

Å University Centre in Svalbard

Å Norwegian Space Centre

Å University of Tromsø/Tromsø Geophysical Observatory

Å Norwegian Meteorological Institute

Å Norwegian Mapping Authority

Å Nansen Environmental and Remote Sensing Centre

Å Norwegian Institute for Air Research

Å Institute of Marine Research

Å University of Bergen

Å Andøya Rocket Range

Å NORSAR

Å Norwegian Institute of Water Research

Å Akvaplan-niva

Å University of Oslo

Å Norwegian Institute of Nature Research

Å Norwegian University of Science and Technology

Å Norwegian Directorate of Energy and Water Resources

Å Kings Bay AS

Å Northern Research Institute Tromsø (NORUT)

Å Kongsberg Satellite Services AS

Å Norwegian Ministry of Education and Research

Å The Governor of Svalbard

Ny-Ålesund
Ocean observatories in Fram Strait

Zeppelin Observatory
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SIOS Gap Analysis Working 

Groups
ÅGroup 1: Magnetosphere, ionosphere and connection to 

climate 

ÅGroup 2: The coupled Arctic climate system: 
atmosphere - ocean ïice

ÅGroup 3: Environmental change and marine ecosystems 

ÅGroup 4: Environmental change and terrestrial 
ecosystems  

ÅGroup 5: Solid Earth and large time-scale processes

ÅGroup 6: Environmental pollution: sources, transport 
and effects
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SIOS Key topics identified by WGs

ÅWG1:
ï Primary coupling processes that 

connect the troposphere, stratosphere, 
mesosphere and lower thermosphere

ï Response of coupling processes to 
solar variability and climate change; 
causes of observed long-term changes 
in ionospheric parameters 

ï Role of dust and aerosols in the upper 
atmosphere and ionosphere; effect of 
meteoric input and cosmic radiation 
affect the whole atmosphere

ï Effect of magnetic reconnection on the ionosphere and thermosphere

ï Influence of small-scale structures and dynamics on changes in the large 
scale plasma parameters and vice versa

ï Long-term evolution of ion and neutral outflow in global energy, mass and 
momentum transfer between the magnetosphere and ionosphere

ï Interhemispheric conjugacy and seasonal dependence of solar wind coupling 
and energy input into the thermosphere
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SIOS Key topics identified by WGs (2)

Å WG2:
ï Sea ice in the Arctic: studies of 

processes and fluxes through the 
gateways

ïOceanographic processes in the 
Svalbard region and the Fram 
Strait: small scales  - large impacts 
on regional climate and the Arctic 
Ocean as a whole

ï The Arctic troposphere - boundary 
layer ïsurface system and its 
impacts on arctic climate in a region 
with large natural variability

ï Terrestrial cryosphere, weather and 
hydrology in the Svalbard region

ï Greenhouse gas budgets on- and offshore: jokers in the Arctic climate 
system

ï Vertical Atmospheric coupling from the surface to space

Temperature anomaly October/November 

2005-07



Click to edit Master title style

ÅClick to edit Master text styles

ÅSecond level

ÅThird level

ÅFourth level

ÅFifth level

18SIOS

NySMAC Meeting Copenhagen  12 April, 2010


