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INTRODUCTION

The record low in Arctic sum-
mer sea ice extent in 2012
is only one of the many in-
dications of the rapid change
observed in the Arctic, the
ocean and land enveloped by
the northern polar circle (66°
33’ N). In fact, the northern
high latitudes warm twice as
fast as the rest of the world.
The latest IPCC report states
that “itis likely that there has
been an anthropogenic con-
tribution to the very substan-
tial Arctic warming since the
mid-20th century”. A virtu-
ally ice-free Arctic Ocean in
autumn might well be seen
within the next few decades.
Greenland’s glaciers release
hundreds of gigatons of ice
into the ocean each vyear,
adding to global sea level
rise. Polar ecosystems back
out, giving way to Atlantic
species. Coasts are erod-
ing and permanently frozen
ground (permafrost) is thaw-
ing and emits methane into
the atmosphere, a potent
greenhouse gas, thus accel-
erating global warming.

None of these changes come
as a surprise, since climate
models predicted decades
ago that the polar regions
would warm more rapidly

than the lower latitudes.
However, the speed at which
some of these changes are
currently being observed, in
particular the sea ice melt,
is breath-taking and was
not expected. Moreover, we
know little about the con-
sequences of these changes
for the Arctic environment,
the people living in it and the
global repercussions.

Melting ice-caps and sea-
ice offer economic oppor-
tunities, like the extractions
of minerals and fossil fuels
in areas previously not ac-
cessible. Also, the opening
of new shipping routes con-
necting Europe with Asia,
thriving tourism and in-
creasing fish stock in some
areas are good news for
local development as well as
for the European and global
economy. The loss of biod-
iversity, rising sea levels and
unpredictable feedbacks of
a tipping Arctic on the global
climate system are the
downsides. We need to bet-
ter understand the Arctic en-
vironment and its changes,
in order to profit from the
opportunities and being able
to manage the risks, as well
as possible.

1 IPCC, Working group 1, Assessment report 5, Summary for policy maker
http://www.climatechange201 3.org/images/uploads/WGI_AR5_SPM_brochure.pdf



Europe has a longstanding
tradition in Arctic polar re-
search, which dates back
to the pioneering explorers
such as Fridtjof Nansen,
Roald Amundsen, Umberto
Nobile, Alfred Wegener and
many others. While modern
equipment allows for less ris-
kier operations in the Arctic
today, the harsh conditions
and remoteness of the Arctic
mean that research in this
area still tends to be challen-
ging and expensive. European
countries sustain excellent
infrastructure in both the
Arctic and Antarctic, with
permanent stations on land
and in the ocean, icebreak-
ers, aircrafts and satellites.
International coordination is
required in order to allow re-
search operation in the Arctic
to be effective and efficient. It
helps to maximise the output
and impact of national re-
search efforts.

The European Union has
supported polar research
through a large number of
collaborative projects, co-
ordination activities, and sup-
port to infrastructures. Under
the Seventh Framework Pro-
gramme for Research and
Technological Development
(FP7,2007-2013) about 200
Mio Euro were spent on re-
search related to the Arctic.

This brochure highlights the
ongoing activities supported
by the Environment (includ-
ing climate change) and the
Infrastructure programmes
of FP7.

The research adds to a num-
ber of already completed
projects funded by FP7 which
address all relevant aspects
of  Arctic environmental
change like ocean and cli-
mate, sea ice, tipping points,
glaciers, permafrost, marine
and terrestrial ecosystems
as well as the effects of Arc-
tic change on humans includ-
ing direct impacts on health,
the economy and global sea
level rise.

European research  has
contributed significantly to
improve international co-
operation and has provided
valuable results for climate
mitigation policies, adapta-
tion, sustainable economic
exploration and the local
development.

The European Union
and the Arctic region

Considering that three EU
Member States have Arctic
territory (Finland, Sweden,
Denmark) the European
Union plays an important
role on the socio-economic



and environmental aspects
of the Arctic region. The
European Union is also a
major destination for re-
sources and goods from
the Arctic region and many
European companies oper-
ate in the Arctic. EU policies
and regulations have im-
plications for Arctic stake-
holders. The European Union
wants to engage more with
Arctic partners in order to
increase awareness of their
concerns and to address
common challenges in a col-
laborative manner focussing
on three key components:
knowledge, responsibility
and engagement.

In the Joint Communication
to the European Parliament
and the Council (2012)% “De-
veloping a European Union
Policy towards the Arctic Re-
gion”, the Commission and
the High Representative of
the Union for Foreign Affairs
pointed out that “The EU will
target its actions on know-
ledge: to further our under-
standing of the Arctic by
investing in Arctic research,
developing Arctic monitor-
ing from space, supporting
information and observa-
tion networks, while building

know-how and technical ex-
pertise”. Research is at the
centre of European Com-
mission engagement in the
Arctic. The communication
was welcomed by the Coun-
cil of the European Union
who supports an increased
engagement of the EU re-
search in the Arctic.

Over the last decade, the
EU has become one of the
largest funders of Arctic re-
search, with contributions of
about 20 million Euros per
year through the Framework
Programmes for Research
and Innovation, to which two
more Arctic States, Iceland
and Norway are associated.
Additionally, as part of its
regional and cross-border
funding, the European Union
has put over one billion Euros
into economic development
from Greenland to Russia.

The new framework pro-
gramme for Research and
Innovation - Horizon 2020
(2014-2020) - will provide
further opportunities to in-
crease our shared know-
ledge on the Arctic and to
promote innovation in and
for the Arctic. Horizon 2020
is a globally open research

2 Joint Communication to the European Parliament and the Council, 2012

(http://eeas.europa.eu/arctic_region/docs/join_2012_19.pdf)



programme and will foster
international research co-
operation with non-EU coun-
tries. Enhanced coordina-
tion of the Arctic research
strategy has already star-
ted with the US and Canada
within  the  Transatlantic
Ocean Research Alliance®.

Polar research contributes to
the EU blue growth strategy

which aims to harness the
potential of Europe’s oceans,
seas and coasts for jobs
and growth by supporting
sustainable exploitation of
marine  resources  whilst
safeguarding biodiversity
and protecting the marine
environment, thus preserving
the services that healthy and
resilient marine and coastal
ecosystems provide.

3 See: http://ec.europa.eu/research/iscp/index.cfm?lg=en&pg=transatlantic-alliance



Collaborative Research Projects - FP7 -Environment - 141 million euros

Project

Name

Total Project Costs

Project Description (focusing on

(€ mill)

its relevance for the Arctic)

ACCESS

11,0

To assess and quantify climate change impacts on key
economic sectors (maritime transport, fisheries, tourism
and resource extraction) and on how the development
of these sectors could affect the Arctic environment, in-
cluding climate feedbacks. To produce scenarios that will
help policy makers in their strategic choices. The project
will also consider Arctic governance issues, including
the United Nations Convention for the Law of the Sea
framework.

ACOBAR

3,0

To develop an observation system for environmental mon-
itoring of the Arctic Ocean using underwater acoustical
methods.

ArcRisk

35

To understand a) the influence of climate change on the
long-range transport of contaminants; b) the transfer of
contaminants within the food web; c) and the impacts
thereof on the health of human populations, including that
of the Arctic. This project is coordinated by the Arctic Mon-
itoring and Assessment Programme, a working group of
the Arctic Council.

ATP

50

To identify and assess potential critical thresholds at
which minor perturbations can irreversibly change the Arc-
tic marine ecosystems as a result of climate change.

BACCHUS

8,8

BACCHUS will quantify key processes and feedbacks con-
trolling Aerosol-Cloud-Interacton (ACl), by combining ad-
vanced measurements of cloud and aerosol properties
with state-of-the-art numerical modelling. The analysis of
contrasting environments will be the guiding strategy for
BACCHUS. We will investigate the importance of biogenic
versus anthropogenic emissions for ACl in regions that are
key regulators of Earth’s climate (Amazonian rain forest)
or are regarded as tipping elements in the climate system
(Arctic).

CLEAR

24

To investigate the links between climate change, environ-
mental contaminants and reproductive health. Specifically,
to investigate how climate change may alter the mobility,
distribution and transfer of environmental contaminants,
and impact on human exposure to them; and how contam-
inants impact on the occurrence of reproductive disorders.

COMBINE

The European integrating project COMBINE brings together
research groups to advance Earth System Models (ESMs)
for more accurate climate projections and for reduced un-
certainty in the prediction of climate and climate change in
the next decades. A work package assess climate change
impacts on water availability and agriculture, globally and
more specifically in three selected regions: The Arctic, the
Eastern Mediterranean and the Amazon basin, where dif-
ferent feedbacks are important.




Project

Total Project Costs

Project Description (focusing on

Name

(€ mill)

its relevance for the Arctic)

ECLIPSE

2,7

Evaluating the Climate and Air Quality Impacts of Short-
Lived Pollutants (SLCF), perform case studies involving
two major SLCF source regions as well as the Arctic as
a receptor region and characterizing the uncertainties as-
sociated with impacts of SLCFs on air quality and climate
and quantify the climate impacts of SLCFs beyond glob-
al-mean radiative forcing.

EPOCA

6,5

EPOCA improved our understanding of past and present
spatio-temporal changes of ocean acidification; of the
impacts of ocean acidification on marine biota; and of
future changes in ocean chemistry and biogeochemical
feedbacks in terms of hotspots, uncertainties, thresholds.
It shed light on tipping points.

EUROBASIN

7,0

To understand the potential impacts and feedbacks of
global change and anthropogenic forcing on the sea eco-
systems of the North Atlantic, including the associated
Arctic shelf The ultimate goal of the program is to further
our capacity to manage these systems (e.g. fisheries) in a
sustainable manner. EURO-BASIN is part of a multidiscip-
linary international effort (BASIN) linked with similar activ-
ities in the US and Canada.

GREENSEAS

35

GreenSeas acquires historical plankton data from the Arc-
tic, Atlantic and Southern Ocean, preparing them for rigor-
ous statistical analysis.

HERMIONE

8,0

This project seeks to advance knowledge of the function-
ing of EU deep-sea ecosystems and their contribution to
the production of goods and services. It considers the com-
bined effects of climate change and human activities such
as fishing, resource extraction, seabed installations and
pollution. It comprises a component looking at the impact
of global warming in the Arctic on deep sea ecosystems.

HYPOX

35

To monitor oxygen depletion and associated processes in
aquatic systems due to global warming and eutrophication
in open waters and land-locked systems. The Arctic is one
of the focus regions. The project improves the capacity to
monitor oxygen depletion globally by implementing reli-
able long-term sensors to different platforms for in situ
monitoring. This project will use a state of the art data
centre and comply with GEOSS standards.

ICE-ARC

88

The ICE-ARC project aims to understand and quantify the
multiple stresses involved in the change in the Arctic mar-
ine environment. Particular focus is on the rapid retreat
and collapse of the Arctic sea ice cover and to assess the
climatic (ice, ocean, atmosphere and ecosystem), eco-
nomic and social impacts of these stresses on regional
and global scales.

ICE2SEA

10,0

To analyse the contribution of the loss of continental gla-
ciers and ice sheets to sea-level rise; to reduce the uncer-
tainties in the projections of sea-level rise due to global
warming.




Project

Name

Total Project Costs
(€ mill)

Project Description (focusing on
its relevance for the Arctic)

NACLIM

8,6

NACLIM investigates the predictability of the climate on
seasonal to decadal time scales. The focus is on North At-
lantic and Arctic Ocean sea surface temperatures and sea
ice distributions. Both strongly affect the weather condi-
tions in Europe.

PAGE21

69

To improve the understanding of the processes and dy-
namics affecting the size of the Arctic permafrost carbon
and nitrogen pools and to assess their vulnerability to cli-
mate change. Will improve datasets and modelling, and
further the understanding of uncertainties and of feed-
backs involving permafrost and global change, as well as
explore stabilisation scenarios.

PAST4FUTURE

€2

Involves ice core drilling in the Arctic for understanding
past climate change including sea ice and ocean circula-
tion changes.

RECONCILE

35

To study the atmosphere in the Arctic and better quantify
the effects of climate change on stratospheric ozone de-
pletion and related feedback mechanisms for the Arctic
region. In addition, to collect atmospheric data for accurate
predictions of the future development of the ozone layer
and to determine its impact on climate.

STRATOCLIM

8,5

Observation of Arctic ozone losses by means of Match
campaign(s). Information of the public of increased UV ra-
diation in case of severe ozone losses.

THOR

93

To forecast the development of the Atlantic Thermohaline
Circulation (THC) and variability; to assess induced cli-
mate implications of changes in the THC and to evaluate
probability of extreme climate events, especially in the
European/North Atlantic region.




Infrastructure - FP7 - 45 million euros

Project
Name

Total Project Costs
(€ mill)

Project Description

EMSO

39

European Multidisciplinary Seafloor and Water Column Ob-
servatory to shed light on complex earth-ocean system.

ERICON-AB

4,5

To generate strategic, legal, financial and organisational
frameworks as a basis to develop, construct and run the
European Polar Research icebreaker Aurora Borealis.

Eurofleets2

9,0

The WP NA2 “Polar Vision” will be the emblematic “Pion-
eering Group” of the EUROFLEETS2 project aiming at integ-
rating the European Polar Research Vessel (PRV) fleet and
establishing models for implementing a joint coordination
of these vessels. It aims at optimizing the usage of the
European Polar Research Fleet.

Fix03

7,0

The Fixed point Open Ocean Observatory network (Fix03)
seeks to integrate European open ocean fixed point obser-
vatories and to improve access to these key installations for
the broader community.

ICOS

43

To decipher the greenhouse gas balance of Europe and ad-
jacent regions, to provide the long-term observations re-
quired to understand the present state and predict future
behaviour of the global carbon cycle and greenhouse gas
emissions and to monitor and assess the effectiveness of
carbon sequestration and/or greenhouse gases emission re-
duction activities on global atmospheric composition levels.

INTERACT

7,0

To build a circum-arctic network of terrestrial field bases
and thus build capacity for research and monitoring in the
Arctic. Includes access to the field stations and data.

LAPBIAT

15

The Lapland Atmosphere-Biosphere Facility, LAPBIAT, con-
sists of seven installations, which are spatially distributed
in Finnish Lapland over 500 km range. LAPBIAT offers an
access to study the interactions between the thermosphere,
mesosphere, stratosphere, troposphere, biosphere and vari-
ous types of ecosystems from Taiga to Tundra in the vicinity
or north of the Arctic Circle.

MESOAQUA

35

Network of leading MESOcosm facilities to advance the
studies of future AQUAtic ecosystems from the Arctic to
the Mediterranean, quantify the uncertainty of state-of-
the-art climate forecasts by evaluating the ability to model
the most important oceanic and atmospheric processes in
the North Atlantic and Arctic Oceans, and by comparing
key quantities with observations, quantify the impact on
oceanic ecosystems and on European urban societies of
predicted North Atlantic/Arctic Ocean variability.

SI0S

4,0

To assemble all existing research infrastructure in Sval-
bard under a common structure to integrate geophysical,
chemical and biological research facilities and monitoring
platforms (land-, sea-, ice/glacier- and atmosphere/space
based) for improved monitoring of the global environmental
change.




ACCESS

ARCTIC CLIMATE
CHANGE, ECONOMY
AND SOCIETY

Climate change is strongly impacting both marine ecosystems and human activities in
the Arctic, which in turn has important socio-economic implications for Europe. ACCESS
will make 30 years projections based on climate change scenarios for assessing the
evolution of human activities such as marine transportation, fisheries, oil and gas
extraction in the Arctic. Understanding the socio-economic impacts of these changes
along with their influence on Arctic Governance, are key areas of research within ACCESS.

ACCESS dedicates effort to
investigate new opportunit-
ies for exploiting Arctic re-
sources due to sea ice retreat
and their potential impact on
the sensitive marine envir-
onment, including maritime
transportation, air pollution
and long range transport of
pollutants by the atmospheric
circulation, soot and black
carbon deposition on sea-ice,
oil spill and ballasting ship
tanks in the Arctic Ocean.

ACCESS is also focusing on
enhancing knowledge re-
lated to bio-economic and
socio-economic aspects of
fish resources and aquacul-
ture in the context of climate
change in the Arctic. It is the
aim of ACCESS to assess the
opportunities and multiple

risks related to oil and gas
extraction in the Arctic Ocean,
to highlight potential envir-
onmental pressures, provide
pathways for technological,
legal and institutional solu-
tions and to analyse the so-
cio-economic impacts of re-
source extraction activity on
European, world markets and
societies.

A key objective of ACCESS
is to point out governance
options in the context of
climate change and the en-
visioned human activities
increase in the economic
sectors mentioned above.
The wide range of existing
legislative instruments, con-
ventions, agreements at na-
tional and international level,
provide a complex system



of regulation in an area re-
quiring special integrated
overview. ACCESS is uniquely
positioned to identify lacunae
and to offer strategic policy

options for the medium and
long term future in the con-
text of climate change and
the integrated Maritime
Policy.

For the first time ever, an ice class 1A bulk carrier “Nordic Orion” 225 m long from the Nordic Bulk
Carriers A/S Danish company, is using the North West Passage in September 2013 as a transit trade
lane when transporting 75000 tons of coal from Vancouver, Canada to the port of Pori in Finland

Assessment of existing and probably required Escape, Evacuation and Rescue stations (EER)

along the Northern Sea Route (NSR)

Contact details:

Project Coordinator: Jean-Claude Gascard.
UPMC - Université Pierre et Marie Curie, France.
Email: jga@locean-ipsl.upmc.fr
http://www.access-eu.org/



ArcRisk

IMPACTS
ON HEALTH

in the Arctic and Europe owing to climate-
induced changes in contaminant cycling

To understand a) the influence of climate change on the long-range transport of contam-
inants; b) the transfer of contaminants within the food web; c) and the impacts thereof on
the health of human populations, including that of the Arctic. This project is coordinated by
the Arctic Monitoring and Assessment Programme, a working group of the Arctic Council.

ArcRisk used models to study
transport of contaminants to
the Arctic under current climate
and future climate scenarios.
Models compared influence of
climate change on contaminant
cycling in Arctic and European
areas. A bioaccumulation model
of organic contaminant transfer
in an Arctic marine food web
was developed, including the
possible role of climate change.

Field/laboratory studies were:
1) contaminant deposition on
snow and melt-runoff; 2) in-
teraction of contaminants with
snow/ice surfaces and particle
contributions; 3) pesticides in a
west Greenland fjord; 4) PCBs in
coastal Arctic seas and input via
major Arctic rivers; and 5) con-
taminant levels in seawater/ice/
snow and fluxes from sea ice
to water near Svalbard. Fish,
reindeer and ptarmigan from

Svalbard and food samples
from Greenland were analysed
for organic contaminants to
determine dietary levels for
consumers.

Contaminant levels and health
outcomes were studied in
people, mainly mothers and
children, in the Arctic and in
Mediterranean areas and re-
views prepared on health ef-
fects of various contaminants.
Study of dietary sources of
contaminants showed that fish/
seafood are main sources of
most environmental contamin-
ants, but also contain important
nutrients and omega-3 oils.

Case studies of PCBs and Hg
from emission to potential
health effects, a synthesis re-
port and a web-based legacy
overview of project results were
also carried out.



Contact details:

Project Coordinator: Janet Pawlak.

Arctic Monitoring and Assessment Programme, Denmark.
Email: jpawlak@dahm.dk

http://www.arcrisk.eu/




CLEAR

CLIMATE CHANGE,
ENVIRONMENTAL
CONTAMINANTS

and Reproductive Health

CLEAR - a study on the potential consequences of climate change on contaminant
release to the environment and subsequent effects on human reproductive health.

The main aim of the CLEAR
project is to evaluate how
climate change may alter
human exposure to envir-
onmental contaminants
with the potential to disturb
human reproductive health
and development in a co-
hort including about 1400
pregnant women and 600
spouses from Greenland, Po-
land and Ukraine.

Male and female exposure
to most of the measured
persistent organic pollutants
(POPs) and heavy metals
were particularly high among
Inuits from Greenland.

Only small changes in ex-
posure to POPs are expected
due to changes in temper-
ature, precipitation, sea ice
cover, primary productivity
and resultant organic carbon

dynamics in the Arctic Ocean.
However, dietary transitions
which may partly be a con-
sequence of changes in
available local food items
due to climate change in-
duced habitat changes, are
expected to play a major role
in changes in exposures.

Studies of male reproductive
toxicity indicated a relative
strong inverse association
between phthalate metabol-
ites and male testosterone
level. Female reproductive
function measured as time
to pregnancy and menstrual
cycle characteristics was
indicated to be adversely
affected at higher level of
exposure to perfluorinated
compounds (PFCs). Finally
organochlorine  exposures
were indicated to have minor
if any effects on growth,



motor and behavioural de-
velopment, but PFCs was
indicated to be associated
more ADHD like behaviour.

In  conclusion, the study
demonstrates that climate
change will not directly
cause major changes in en-
vironmental POP exposure

levels in the Arctic and en-
vironmental contaminants
does not have marked influ-
ence on adult male and fe-
male fertility or child growth
and development. However,
the long-term effect of fetal
exposure on adult repro-
ductive health has not been
addressed.

Contact details:
Project Coordinator: Jon Barre @rbaek.

Aarhus University Hospital, Aarhus Sygehus, Denmark.
Email: jpo@forskningsradet.no
http://www.inuendo.dk/clear/




BASIN-

EUROBASIN

SCALE

ANALYSIS,
SYNTHESIS &
INTEGRATION

EURO-BASIN sheds light on the North Atlantic

The North Atlantic abundant
fishing stocks have steered
the course of Western civil-
ization over the past 5 cen-
turies, and the sustainability
of its ecosystem services are
a vital part to the economies
of Europe and N. America.

Human exploitation and a
changing climate place im-
mense pressures on the
basin’s  ecosystems and
threaten fisheries grounds.
EURO-BASIN is part of an in-
ternational initiative co-fun-
ded by the EU, that brings
together leading marine
institutes to study how a
changing climate and ocean
management scenarios may
affect ecosystem services.

The North Atlantic not only
regulates European climate,
but also effortlessly recycles
every second molecule of
CO, that we expire in the at-
mosphere (even while read-
ing these lines). The EURO-
BASIN project aims to find
management strategies, so
that it will continue to do so
effectively in the future.

The extensive 2012-2013
field campaigns at sea have
gathered significant data
throughout the food-web, ex-
tending to sub-Arctic waters.
The final synthesis phase in
2014 will demonstrate the
economic value of the basin
in climate regulation, and
economic loss of suboptimal
fisheries management.



EURO-BASIN domain of activity as defined by sea surface temperature from NEMO-ERSEM
model (courtesy of J.Harle, NOC; NASA Blue Marble).

STRIRIR Yy

International collaborations during the 2012-2013 ocean-going campaigns (www.euro-basin.eu).

Contact details:

Project Coordinator: Michael St John.

Technical University of Denmark, Danish Institute for Fisheries Research.
Email: mstjo@aqua.dtu.dk

www.euro-basin.eu



EUROFLEETS2

NEW OPERATIONAL
STEPS TOWARDS
AN ALLIANCE

of European research fleets

EUROFLEETSZ2 is promoting integration within research fleets. It is focusing on
polar research fleets through a work package dedicated to a flagship initiative for
polar access led by AWI. Its trans-national access activity makes 2 ice breakers
and 5 polar and sub polar European research vessels available.

EUROFLEETS 2 is an Integ-
rated Infrastructure Initiat-
ive European project as its
predecessor  EUROFLEETS
1. It aims to develop a new
pan-European  distributed
infrastructure with common
strategic vision and coordin-
ated access to key European
research vessels and marine
equipment.

Launched in March 2013,
EUROFLEETS2  undertakes
specific actions to consol-
idate fleets’ organization,
methodology and tools
through operational initiat-
ives leading to more inter-
operable and cost effective
European research fleets.

EUROFLEETS2 main object-
ives concerning polar re-
search fleets are:

- Completion of stra-
tegic perspectives for the
European fleets with a polar
component focus;

- Trans National Access
activity, to allow interna-
tional scientific parties to
get access to key polar re-
search vessels as

Polarstern, Hesperides, 0GS-
Explora or G.0. Sars on con-
dition of scientific excellence
of their cruise proposals.
Various calls for ship time
will be opened in this re-
spect in 2014,



- Launching of training ac-
tions including a pilot float-
ing university on board Dana.

EUROFLEETSZ2 involves mul-
ti-disciplinary expertise split

among 31 marine organiza-
tions, universities and SMEs
from 19 nations (including
fourteen member states,
four associated countries to
EU and Greenland).

Contact details:

Project Coordinator: Jacques Binot.
Ifremer - French Research Institute for Exploitation of the Sea, France.
Email: jacques.binot@ifremer.fr
http://www.eurofleets.eu/



EuRuCAS

FUROPEAN-
RUSSIAN CENTRE

for cooperation in the Arctic and Sub-Arctic
environmental and climate research

EuRuUCAS project uses the Nansen International Environmental and Remote Sensing
Centre in St. Petersburg, Russia, as the joint research facility to extend and consolidate
scientific cooperation between researchers from EU Member States and Associated
Countries with those from Russia in the field of climate and environmental changes in
the Arctic and Sub-Arctic in the 21st century and their socio-economic impact.

EuRuCAS project aims on
extension, consolidation
and strengthening scientific
cooperation between re-
searchers from EU Mem-
ber States and Associated
Countries and Russia on
the base of the Nansen In-
ternational  Environmental
and Remote Sensing Centre
(NIERSC) in St. Petersburg
through physical work of
researchers from Partner’s
institutions at NIERSC and
conducting joint studies with
Russian scientists in the
environmental and climate
change research in the Arc-
tic and Sub-Arctic including
socioeconomic issues, sub-
mitting joint proposal for
further scientific cooperation
far beyond EuRuCAS com-
pletion and opening NIERSC
institutional arrangements

for new partners from EU
Member States and Associ-
ated Countries.

For the first half of the
Project the following ma-
jor results were obtained:
NIERSC research facilities
were enhanced; the Integ-
rated Research Plan (IRP)
was developed and several
joint working groups within
EuRuCAS Consortium were
established according to
IRP; Memorandum on the
NIERSC’s Associated Part-
nership was elaborated and
two new Associated Part-
ners —University of Helsinki
from Finland and Nansen
Scientific Society from Nor-
way, joined NIERSC; several
joint proposals were sub-
mitted, two from which got
funded.



Contact details:

Project Coordinator: Leonid P. Bobylev.

Niersc - Nansen International Environmental and Remote Sensing Centre, Russia.
Email: adm@niersc.spb.ru

www.niersc.spb.ru/eurucas.htm



FIXED

FIXO?

POINT

OPEN OCEAN

Observatory network

The Fixed-point Open Ocean
Observatory network (Fix03)
is a 4-years programme star-
ted in September 2013 with a
budget of 7 Million Euros that
seeks to integrate European
open ocean fixed point obser-
vatories and to improve ac-
cess to these key installations
for the broader community
providing multidisciplinary
observations of the oceans
from the air-sea interface to
the deep seafloor.

Coordinated by the National
Oceanography Centre in the
UK, the Network includes 29
partners from academia, re-
search institutions and small
and medium enterprises. In
addition 12 international ex-
perts from a wide range of
disciplines comprise an Advis-
ory Board.

The programme includes:
coordination activities to in-
tegrate and harmonise the

The Fix0? Project seeks to integrate the European open ocean fixed-point observatories.
29 partner institutions from 10 European countries participate in the 4-years programme.

current procedures and pro-
cesses, support actions to
offer access to observatory
infrastructures and open data
services and products; joint
research activities to innov-
ate and enhance the
current capability for mul-
tidisciplinary in situ ocean
observation.

The Fix03® network will provide
a strong integrated frame-
work of open ocean facilities
including the Arctic enabling
an integrated, multidisciplin-
ary approach to understand
natural and anthropogenic
change in the ocean.

Within few months since the
start, the Project Manage-
ment Office has been set up
and delegates from all part-
ners met in Rome to kick-
start the programme. Further
information can be found at
http://www.fixo3.eu/ and on
Twitter, Facebook and Google+.
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Contact details:

Project Coordinator: Richard Lampitt.
National Oceanography Centre, UK.
Email: R.Lampitt@noc.ac.uk
http://www.fixo3.eu/



|ICE-ARC

|CE, CLIMATE AND
ECONOMICS -

Arctic Research on Change

ICE-ARC (Ice, Climate and Economics - Arctic Research on Change) assesses the impact
of change in the Arctic on regional and global scales. These include both economic, and
social and climatic (sea-ice, ocean, atmosphere, and ecosystem) impacts.

Arctic change impacts the
local, regional and global cli-
mate through complex coup-
ling mechanisms within the
Earth system. However these
are not the only changes
the Arctic is going through.
It is predicted that commer-
cial investment in the Arctic
could reach $100bn or more
in the coming decade, with
oil and gas, mining and the
shipping industries being the
biggest drivers. This ‘industri-
alisation of the Arctic’ seems
to be driven by a combina-
tion of climate change and
the ever-increasing demand,
and price, for resources. The
environmental, S0Cio-eco-
nomic and geopolitical con-
sequences of Arctic change
will be considerable.

Because of the seriousness
of this situation we have to
ensure that national and in-
ternational politicians and

policy-makers, as well as in-
dustry and the public, have
the most up-to-date and
robust science available
on Arctic change. Evidence
based and not ideological
based decision-making is
fundamental to en-
sure that informed policy de-
cisions can be reached.

With these substantial issues
in mind the EU have funded
a €12 million programme
of research that aims to un-
derstand and quantify the
multiple stresses involved
in the change in the Arctic
marine environment. Our
programme ICE-ARC (Ice,
Climate and Economics -
Arctic Research on Change)
assesses the climatic (sea-
ice, ocean, atmosphere,
and ecosystem), economic,
and social impacts of these
stresses on regional and
global scales.



Contact details:

Project Coordinator: Elaina A.K. Ford.
BAS - British Antarctic Survey, UK.
Email: eakf@bas.ac.uk



lce2Sea

ESTIMATING
THE FUTURE
CONTRIBUTION

of continental ice to sea-level rise

Ice2sea brings together the EU’s scientific and operational expertise from 24 leading
institutions across Europe and beyond, to improve understanding of ice-sheets.
Ice2sea has provided improved projections of the contribution of ice to sea-level rise

and informed the IPCC’s 5th Assessment Report.

The future security and
prosperity ~ of  European
coastal cities and the sur-
vival of many unique
European coastal habitats
are threatened by rising sea-
levels and increased risk of
coastal flooding. Reliable
projections of future sea-
level change provide a basis
for planning associated ad-
aptation and risk-manage-
ment strategies.

Ice2sea has focussed the ef-
forts of researchers in 24 in-
stitutes from across Europe
and beyond - in a coordin-
ated programme of field-
work, satellite observations,
and computer simulations.
The cooperation achieved
by ice2sea between key
institutes and  scientific

disciplines has advanced the
understanding of present
and future sea-level change
to a degree that would not
otherwise have been pos-
sible. Ice2sea has made fun-
damental progress in meas-
uring ongoing changes in
ice sheets and glaciers, and
in understanding the pro-
cesses responsible for rapid
ice-loss, and both global and
regional sea-level rise.

Ice2sea has reduced uncer-
tainty in the contribution
of ice sheets and glaciers
to sea-level projections by:
making key measurements
of current changes; improv-
ing understanding of their
causes; and by developing
new methods for projection.
Ice2sea has established



a substantial European cap- remaining uncertainties ex-
ability in sea-level projec- ist, and which key processes
tion, has identified where the  are still not fully understood.
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Ice2sea model approach

Contact details:

Project Coordinator: David Vaughan.
BAS - British Antarctic Survey, UK.
Email: david.vaughan®bas.ac.uk
www.ice2sea.eu/
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INTERACT
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WORK

for Terrestrial Research and Monitoring in the Arctic

INTERACT, a multi-disciplinary network of 58 land-based Arctic and northern research

stations, is building capacity throughout the Arctic for environmental monitoring, research,
education and outreach. It brings station managers together, operates transnational access,
develops new monitoring technologies and interacts with regional and global initiatives.

INTERACT networks land-
based research  stations
from all Arctic countries and
northern regions to build ca-
pacity for research, monitor-
ing, education and outreach.
INTERACT is multi-disciplin-
ary. It networked 33 research
stations in 2010 but by 2013,
the network had grown to
58 in 19 countries. Together,
these stations host thousands
of researchers.

A Station Managers Forum
has produced a highly suc-
cessful  Station Catalogue
containing practical informa-
tion to prospective research-
ers and a volume on Station
Best Management. It is also
producing a metadata base
of monitoring and research
activities. Over 20 Stations
offer Transnational Access
and for the first time, INTER-
ACT offers access to Russian

and Canadian stations. By the
end of 2014, INTERACT will
have provided over 7600 per-
son-days Transnational Ac-
cess to over 500 researchers.

INTERACT networks region-
ally and globally and is im-
plementing international
research and monitoring
agendas. These roles are
enhanced by Joint Research
activities that have designed
virtual instrumentation, es-
tablished equipment to meas-
ure biophysical feedbacks to
climate, and have designed
software to improve data
management by stations. IN-
TERACT works with educators
and gives exceptional out-
reach at all levels, operates
community science and is col-
lecting Traditional Knowledge.

INTERACT is continuing to
grow.



INTERACT is a comprehensive network of Arctic and northern research stations that together
host thousands of scientists each year and have environmental monitoring programmes. There
are currently 33 partner research stations (red dots) and 25 Observer Stations (yellow dots), in
19 countries but INTERACT is still growing.

International Summer School at the INTERACT Observer Station Aktru in the Altai Mountains
where environmental change is particularly rapid.

Contact details:

Project Coordinator: Terry V. Callaghan.

The Royal Swedish Academy of Sciences, Sweden.
Email: terry_callaghan@btinternet.com
www.eu-interact.org



NACLIM

NORTH ATLANTIC
CLIMATE

The project scientific focus is on the following core themes: Predictability of key
oceanic and atmospheric quantities, monitoring of North Atlantic parameters,
initialization of prediction systems with ocean observations, impact on the oceanic

NACLIM investigates the
predictability of the climate
on seasonal to decadal time
scales. The focus is on North
Atlantic and Arctic Ocean sea
surface temperatures and
sea ice distributions. Both
strongly affect the weather
conditions in Europe. NAC-
LIM goals include an im-
provement of multi-model
decadal predictions and op-
timizing long-term observa-
tions in the North Atlantic.

Atmospheric model simula-
tions show a clear linkage
between the autumn Arctic
sea ice retreat and winter
snowfall in Europe. Sea ice
anomaly patterns affect the
atmospheric circulation over
the continent and can be
used to forecast the upcom-
ing winter conditions by de-
termining the large-scale air
pressure distribution.

ecosystem and urban societies.

Coupled ocean-atmosphere
forecast models, initialized
with high quality observa-
tional data, were run using
start conditions from the
past. Here we are able to
predict surface temperat-
ure and ice cover in
the Nordic and Barents seas
up to eight years ahead. For
understanding climate vari-
ability on even longer time
scales we have studied the
Atlantic Ocean’s response to
increased freshwater input
from the Arctic Ocean. We
conclude that the ongoing
freshening can still be ex-
plained by natural variability,
but the expected increase
associated  with  global
warming and the gradual
transition to an ice free Arc-
tic Ocean in summer will re-
duce the stability of the At-
lantic Meridional Overturning
Circulation.



Red dots represent locations where data on fluxes are collected, yellow dots represent locations
where hydrography data are collected: RAPID — transport of MOC components at 26.5° N (a),
Labrador Sea western boundary current (b), Central Labrador Sea (c), Irminger Sea (d), Denmark
Strait (e and f), Hornbanki section (g and h), Iceland Faroe Ridge (i), Faroe Shetland Channel (j),
Faroe Bank Channel (k), Wyville Thomson Ridge (1).

Contact details:

Project Coordinator: Detlef Quadfasel

University of Hamburg, Center for Earth System Research and Sustainability, Germany
Email: naclim@zmaw.de

http://www.naclim.eu



PAGE 21

CHANGING
PERMAFROST

in the Arctic and its Global Effects
in the 21st Century

To improve the understanding of the processes and dynamics affecting the size of
the Arctic permafrost carbon and nitrogen pools and to assess their vulnerability
to climate change. PAGE 21 will improve datasets and modelling, and further the
understanding of uncertainties and of feedbacks involving permafrost and global

change, as well as explore stabilisation scenarios.

PAGE21 is a large scale
integrated permafrost re-
search project that will fur-
ther our understanding on
the interactions between the
global climate system and
the frozen ground.

The project is at midterm
and moving from field re-
search period to remote
sensing data integration and
Global Climate Model devel-
opment. It has been actively
establishing ties to interna-
tional projects of a similar
dimension, including Memor-
andums of Understanding
with the Japanese GRENE-
TEA and the Canadian AD-
APT projects and a linkage
with  the North-American
project NGEE, becoming a

part of a research network
of coordinated investment in
permafrost research close to
50 M€.

Several members of the
IPCC 5th Assessment Work-
ing Group | participate in
PAGE21, ensuring a strong
impact of the results on
global policy discussions on
emission reduction targets.

PAGE21 has also close ties
with the International Per-
mafrost Association (IPA)
and contributes to the cre-
ation of the first global data-
base on permafrost temper-
atures within the framework
of the Global Terrestrial Net-
work for Permafrost (GTN-P).



Info graphic on permafrost

Svalbard, Norway

Contact details:

Project Coordinator: Hans-Wolfgang Hubberten
Alfred Wegener Institute, Germany

Email: hans-wolfgang.hubberten@awi.de
http://page21.eu/



SI0S

SVALBARD
INTEGRATED EARTH

Observing System

S10S will set up new core research services providing coordinated open access to research
facilities, better sharing of data, efficient logistics, scientific and observational integration, training
programs, workshops and better knowledge management. SI0S will also optimize the Observing
system within the Earth System Science domain by managing a joint research infrastructure
development plan, developing new methods for designing and implementing observational
capacities, and enhancing the use of remote and small foot-print observation methods.

SIOS shall be a regional obser-
vational system for long term
acquisition and proliferation
of fundamental knowledge on
global environmental change
within an Earth System Sci-
ence (ESS) perspective in and
around Svalbard. SIOS aims to
be the world’s leading large-
scale research infrastructure
in the Arctic, and will provide
state-of-the-art research ser-
vices to the international polar
research community by:

- improving collaboration and
formalise scientific and obser-
vational integration between
the extensive existing research
infrastructures already in place
in Svalbard

- providing a regional, world
class, integrated observing
system for long-term acquis-
ition of fundamental data in

the ESS domain

- providing better coordinated
services for the international
research community; access to
infrastructure, data and know-
ledge, sharing of data, logist-
ics, training, education and out-
reach

- close coordination with other
ESFRI and I3 projects with Arc-
tic nodes, regional research
networks in the European Arc-
tic - significantly contribute to
the realisation of a pan-Arctic
Observing Network (SAON), en-
dorsed by the Arctic Council.

SIOS will establish a joint
Knowledge Centre (SI0S-KC) in
Longyearbyen for coordination
and services for access to world
class research infrastructure
and manage shared resources,
data and joint activities.



Spitsbergen mountains and glaciers.

Polar bear at a weather station on Kvitaya, Svalbard.

Contact details:

Project Coordinator: Jon Barre @rbaek.
Research Council of Norway.

Email: jpo@rcn.no
http://www.sios-svalbard.org




STRATOCLIM

STRATOSPHERIC
AND UPPER
TROPOSPHERIC

processes for better climate predictions

Understanding the role of the upper troposphere and the stratosphere in the climate
system and improving its interactive representation in earth system models.

StratoClim will produce more
reliable projections of climate
change and stratospheric
ozone by a better under-
standing and improved rep-
resentation of key processes
in the Upper Troposphere and
Stratosphere (UTS).

The project will integrate ob-
servations from dedicated
field activities, process mod-
elling and global modelling.

StratoClim will

- improve the understanding
of the microphysical, chem-
ical and dynamical processes
that determine the composi-
tion of the UTS, such as the
formation, loss and redistri-
bution of aerosol, ozone and
water vapour, and how these

processes will be affected by
climate change;

- implement these processes
and fully include the inter-
active feedback from UTS
ozone and aerosol on sur-
face climate in CCMs and
ESMs. To better constrain the
mutual interactions between
climate change and polar
ozone chemistry a highly
coordinated ozonesonde
campaign started in the Arc-
tic stratosphere in January
2014. Based on the data
from the campaign and real
time model calculations the
situation in the Arctic stra-
tosphere will be monitored
closely and upcoming severe
ozone loss events will be
communicated.



Match Winter 2013/14 : Participating Ozonesonde Stations
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Stratoclim match stations

Contact details:

Project Coordinator: Markus Rex.
Alfred Wegener Institute, Germany
Email: Markus Rex@awi.de
http://www.aerosols-climate.org/
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