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The main goal of SIOS
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A Establlsh an (Arctic) Earth Systeg
Observing Facility in"and around
Svalbard that covers meteorological, S G
geophysical, hydrological, cryospheric 2o o
and biological processes from a set
of platforms to match Earth System
Models. 0o 10

I:J
kilometres

A Establish a first important node in
the envisaged Sustained Arctic
Observing Network (SAON).
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Major steps towards this goal:

A,
T

The Research Council

‘Assess the present infrastructure and activities in Svalbard to

identify gaps and weaknesses relatedte,the needs of Earth
System Models (ESM) ‘Invest in additiona ,;n-‘;rastructure and
activities to _close these gaps. e -

. Organize all relevant infrastructure and all research and

monitoring activities into observation platforms which-are -
most appropriate w.r.t. practical and organlsatlonal aspects.

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

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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Extensive infrastructure In
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Research organizations from 15 countries are present on a regular basis,
operating a wide variety of land and sea-based faC|I|t|es

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

Ny-Alesund 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.

A Svalbard has the highest available data bandwidth in the High Arctic.
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In summary:

AyComprehensive upper atmosphere observation

system (partlally Iong -term, ';_tr__l}b_uted)

A Comprehensive marine observm*gv} system (focus >
on Fram Strait, partially long-term)

A Comprehensive atmosphere-climate observing
system (partially long-term, mostly Ny-Alesund)

A Fragmented 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

a handllng storage and dellvery

Interface betWé C|ent|f|c platforms o X
and user/stakeholder community

A Facilitator for scientific integration
(interdisciplinary activities, ESS)

A Education and training on graduate and =
under-graduate levels

A Public outreach activities w N

A Coordination and service functions
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The SIOS Knowledge Centre
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Selected
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Af prICS character, size determined in advance at

What are the challenges?

History of establishment of the various polar

| na‘ﬂenal IeveI ‘X

establlshment s
A Svalbard Treaty freedom ~ B -
Can one build an mtegratedautonomous faC|||ty out of this?

Choice of research sites: determlned by hlstorlcal factor ?coal
mining, not scientific suitability): all along the west'eeast; to a large
degree cemented Dby todayos enviror

‘‘‘‘‘

practical limitations? B

| Nt ere@®i. S @1 PlaNn ar y character (01 Nnt e
disciplines based on history (e.g., lower i upper atmosphere), ways

of working and thinking, logistical approaches

Can SI O0S- "a-ecfieve what HiEgler olUs
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Data Management challenges

Ag Large spectrum of disciplines C large vanety of data set sizes, data
type and data handllngg;=

A Independent national statlons Wlthout commor w;ata faeility sofar

A However: many observatlons/measurements programmes part of
international networks with established data reportlng routlnes e.g.,
EISCAT, NDACC, GAW, EMEP, AMAP e Al R .

A Further complicating factors:
I National monitoring programmes with data release restrictions
I Integration of satellite data sets envisaged '
C extremely versatile middleware needed, but also option of physical
storage capacity for some data sets
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€ but mor e;: e

A .Genuine interest of all nations present in Svalbard to
mtegrate activities

A SIOS already-influence
Svalbard, e.g., Ny- -Alesund flagship prolects

A Much more effective use of financial ressources
A Fronting as an EU large research infrastructure: -

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

A SIOS can be a true node/glue between most of the
environment-related ESFRI projects: EMSO i ERICON
AB1 ICOS T LIFEWATCH T EISCAT-3D T EPOSi
EURO-ARGO
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SIOS T Time Schedule

__/1\ 9 December, 2008: SIOS on revised ESFRI
Roadmap

A 3 December, 20097s
Phase proposal

A Spring 2010: proposal accepted contract
negotiations with EC

A Summer 20107 summer 2013: SIOS Preparatory
Phase project: clarification of legal status,; -
governance structure and financial strategy and
pusiness plan, plus other strategic processes

A From 2013 (at latest): SIOS implementation phase
A

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

EU-funded:

A WP 11 PP Project Management (RCN)

AMP 2 i Legal and Governance Structure (RCN)
A WPR:3 1 Financial Strategy (RCN)

A WP 41 Infrastructure A€Eess Rolicy (NPI)'#:'"’

A WP 51 Logistics Plan (IGFPAS) :

A WP 61 Data Management and Utilization Plan (AWI)

A

A

WP 71 Earth Observation Strategy (NSC)
WP 8 I-Internal Integration Strategy (UNIS)
A WP 97 International Cooperation and Integration:(CNR)

Funded by Norway:

A WP Ai Special Legal Aspects (MoR)

A WP Bi Environmental Framework on Svalbard (GoS)

A WP C i Scientific Framework i Gap Analysis (RCN)

A Contributions to SIOS-PP from Norwegian associated partners
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International institutions in the SIOS
Preparatory Phase consortium

A Alfred Wegener Institute for Polar and Marine Research, Germany
A Institute of Geophysics, Polish Academy of Sciences, Poland
ABNational Research Council, Italy

@hional Environmental Research Council (NERC), UK
%“d Antarctic Research Institute (AARI), Russia-

Hornsund Station
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Korea Polar Research InstltUte Korea
Chinese Arctic and Antarctic Administration, China.
Institut Polaire Paul Emile Victor, Frangé ™ . = RS aa TR -
Institute of Oceanology i Polish Academy of Sciences, Potand | “# =2
Polar Geophysical Institute T Russian Academy of Scnences Ru ISLo
ITM, Stockholm University, Sweden ;
National Institute of Polar Research, Japan

(National Centre of Antarctic and Oceanic Research, India)
(Spanish Ministry of Science and Innovation, Spain)

(Institute of Botany, Czech Academy of Sciences, Czech Republlc) A
National Science Foundation, USA

Scottish Association for Marine Science, UK

EISCAT Scientific Association

Arctic Centre, University of Lapland, Finland

University of Leicester, UK

Kola Science Center I Russian Academy of Sciences, Russia
Geophysical Survey 1 Russian Academy of Sciences, Russia

Climate research near
| Barentsburg
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Norwegian institutions in the
SIOS consortium

A Research Council of Norway (coordinator)
. A Norwegian Polar Institute
\u sUniversity Centre in Svalbard
N@rweglan Space Centre
UnlverS|ty of Tromsg/Tromsg Geophysmal Observat
Norwegian Meteorofogical Instittites
Norwegian vMapplng.Aluthorlty
Nansen Environnentalland Remote Sensing Centre
Norwegian Institute for Air Research
Institute of Marine Research -
University of Bergen
Andgya Rocket Range
NORSAR
Norwegian Institute of Water Research KONGHAU
Akvaplan-nlva lHERMES/SFatoH 2008 - 2010
University of Oslo
Norwegian Institute of Nature Research
Norwegian University of Science and Technology
Norwegian Directorate of Energy and Water Resources
Kings Bay AS
Northern Research Institute Tromsg (NORUT) :
Kongsberg Satellite Services AS N oot v
Norwegian Ministry of Education and Research Ocean observatones in Fram Stra|t
The Governor of Svalbard

At
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SIOS Gap Analysis Working
Groups

AN Group 1 I\/Iagnetosphere lonosphere and connection to
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climate

A Group 2: The coupled Arctlc chmate system
atmosphere - ocean i ice

A Group 3: Environmental change and marine ecosystems

A Group 4: Environmental change and terr,emstrial
ecosystems

A Group 5: Solid Earth and large time-scale processes

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

PARTICLES |

I RADSTION | CHARGED

A WG 1 MAGNETOSPHERE
Y
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Ani  Primary coupling processes that E
~ mconnect the troposphere, stratosphere, -
mesosphere and lower | osphere
i Response of coupling pr €s10
solar variability and climate change;
causes of observed long-term changes
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STRATOSPHERE

in ionospheric parameters - i -
i Role of dust and aerosols in the upper " —

atmospherc aHeNREIo IIRIE S fecl ) = B A

meteoric input and cosmic radiation e o

=)

affect the whole atmosphere
I Effect of magnetic reconnection on the ionosphere and thermosphere

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

i Long-term evolution of ion and neutral outflow in global energ)/, mass and
momentum transfer between the magnetosphere and ionosphere

i 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)

A WGZ

: “

~ w.processes and fluxes through the
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gateways

Sea ice in the Arctic: studies of

B
Oceanographlc processes’in the
Svalbard region and the Fram
Strait: small scales - large impacts
on regional climate and the ATCtIC
Ocean as a whole

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

Terrestrial cryosphere, weather and
hydrology in the Svalbard region

MCEP/UCAR Reanoiysie
1000me ofr [C] Composta Ancrroly 1568« 19686 cima

3 : »w/lux Froddcsl Sclerces ONelon

Temperature anoma{‘ly October/November
2005-07

.\

Greenhouse gas budgets on- and offshore: Jokers in‘the Arctic climate

system

Vertical Atmospheric coupling from the surface to space

The Research Council

of Norway
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Funoff station

Water discharge and temperature,
suspendad sediments (In-crgande, crganie)

Ny-Alesund,
D Geerdalen, Londonelva

1989, 1980,
1992

NVE

Norway

Snow and sedl monitoring
stations

Seoul water leval, 201l moisture, soil
temperature, snow depil smew
temperature

Wy-Alesund

2008, 2008

NVE

Morway

Fadicsondas

WVertical profiles of T, p, wind, EH

Eoldewey Station, Ny-d.

1590

AWI

Germany

ozonesondas

Vertieal profiles of ozone

Koldawey Station, Nv-A

1988

AWI

Crarmizmy

MET radar

Wind field m tropopanss region, npper
atmosphara

Adventdalen

University of
Tromse

Norway

WDIR radiomater

Carbon dicwde

Zeppelm Obs., Ny
Alazund

1988

Univ. of
Stockheolm

Swredan

Raden

Zappelm Obs., Ny

Alesund

SU v, of
Haidalbeaig

Swedan/

Cermany

ADS-GCMS

Volatile hydrocarbons

Zappelm Obs, Ny
Alazund

Spring 2000

NILU

MNorway

GC-FID

Ambient methane

Zappelm Obs., Ny

Alezund

1598

NILU

Norway

SADZ

Total ozone, NO2

Sverdrup Station, Nv-
Alesund

1591

NILU/CNES

Norway/
France

GUv

UV trradiance, total ozone

Sverdrop Statton, Nyv-
Alezund

1596

WILU

MNorway

Sun photometer

Aerosel optical depth, PFE

Sverdmp Station, MNy-
Alesund

2001

NILU/Davos

Norway

Precipitation collector

Inorgamie chemstry

Sverdrup Station, Mv-
Alesund

1580

NILU/Daves

Norway

Stratospheric ozone hidar

Vertieal profiles of ozone, PSCs, strat. T,
dan=ity

AWIPEV Base, Nvy-
Alesund

1988

AWI

Crarmoiamy

FTIE spectrometer

columns of stratospheric trace gases:
ezone, HCL EF, W0, HNO,, C10N0,,
CFCs, ...

AWIPEY Base, Ny-
Alazund

1591

AWT+ Unev.

Bremen

Germany

Microwave radiometer

trace gases in the stratosphere and lower
measosphers

AWIPEY Base, Ny-
Alesund

1591

Univ. Bremen

Germany

DIOAS

Ozone, NO2, OCIO, Br0, IO (column

abundance)

AWIPEY Base, Ny-
Alezund

1594

Univ. Bremen

Germany

Brewer Mo 03

Ozene Content - UV zpectra

AWIFEY Base Ny-
Alesund

UFDATE 2008

IDAC-CHE

Traly

Abbreviations: UoS — Unrversity of Silesia, Poland IGF FAN - Institute of Geophysics, Polish Academy of Sctences, Uwr - Wroelaw Umiversity, Foland, UBC — Umiversity
of British Columbia, Canada
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