Figures for INTERACT Final Report

Location of INTERACT Stations

Figure 1: INTERACT grew from 33 partners in 2010 (left, including early Observer
Stations) to 77 in 2015 (right: 76 shown).
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Figure 2. The growth of the observational capacity of INTERACT from 2010 to 2014.
The dark blue colour shows the total number of visitors per year with no INTERACT
Transnational Access funding while the light blue colour shows the total number of
visitors funded by Transnational Access.
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Figure 3 a) (top). Representation of the original 33 stations together with new
observer stations (as of June 2015) within the wide environmental envelope of the
North (showing how the stations now strategically sample all the diverse
environments of the North).b) (bottom) the distribution of stations in areas where
vegetation growth is increasing, decreasing and unchanged (vegetation growth is
represented as NDVI recoded by satellite observations between 1982 and 2012 by
Xu et al in Nature Climate Change 2013.
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Figure 4. INTERACT web site structure (www.eu-interact.orq)
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Figure 5. The home page of the INTERACT web site (www.eu-interact.org)
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Welcome to INTERACT - International Network for
Terrestrial Research and Monitoring in the Arctic

INTERACT is an infrastructure project under the auspices of
SCANNET, a circumarctic network of currently 71 terrestrial field
bases in northern Europe, Russia, US, Canada, Greenland, Iceland,
the Faroe Islands and Scotland as well as stations in northern alpine

Q

i |

" Click to enter INTERACT station map

B NEWS 5]

10 December 2015
Register now: Alpine Ecology
Summer School in July 2016

The Alpine Ecology Summer
Schaol will now be arranaed for


http://www.eu-interact.org/

/ ‘ 1\ M
g o 1y e | INIER=AL| ===~
INIER=AVLI 4

= s

Station Catal;cju

N \ ,2015 =

Figure 6. The INTERACT Station Catalogue 2012 (left: Elger et al., 2012) and the
up-dated version of 2015 (Elger et al., 2015)
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Figure 7: Example of the first (top) and second (bottom) pages of the INTERACT
Station Catalogue (2012) for the Greenland Institute of Natural Resources (Elger et

al., 2012)

Figure 8. His Majesty King Carl XVI Gustaf of Sweden receiving the INTERACT
Station Catalogue from Coordinator Terry V. Callaghan, Abisko Scientific Research

Station, 2012



‘I 0.3 Education

Educating vistors on procedures, rules and requlations at the station should be done prior
to or upon arrival at the station Rules and guidelines on how to use equipment,
laboratory space and other infrastructure or facilities at the station should be avallable for
visitors in relevant documents/buildings

INIER—RAVI

Education programmes and courses

Research stations are excellent platforms for in-situ practical field courses. Station

management can arrange courses themself or provide the platform for courses arranged by
other research institutions and organisations. The target audience may vary from local school
classes to graduate and PhD students.

Stations in the INTERACT network differ immensely in size and
logistical challenges. The potential for hosting courses therefore
also varies. Remoteness, transport costs and available economical
and human resources affect the potential for developing and
running comprehensive educational programmes. Courses
developed by the station should be integrated into the
educational programme of the owner institution, i this is a
university, and advertised In intemational fora (e.g. UArctic, see
below)

f courses cannot be hosted at the station, the knowledge
rated there and the people working there can be used

courses held at owner institutions or at other
educational facilities. Station management should seek to
develop courses related to activities undertaken at the station
and In this way contribute the capacity building for the next
generation of earth observing scientists {and amateur naturalists
if courses target lower levels of education)

, 4 S Visiting researchers provide a good opportunity for ad hoc
= . Presentations for staff, other visitors and local communities,
w If refevant to the local context, station management are

Field training at Tarfala (Nins Rosq

Research Station).

recommended to encourage this

Internationally, there are a number of circumarctic organisations
and initiatives that are engaged in developing and coordinating

Management planning i e by ol

for arctic and northern alpine research stations organisations and Initiatives provide a great opportunity for

station management to stay informed and potentially contribute
- Examples of good practices to these coordinated efforts that seek to build capacity within all

feld:

ed 10 arctic and alpine research and monitoring.

University course at Toolik Field Station (injs
Kado/Unversity of Alasks, Fairbanks

24

Management planning for arctic and northern alpine research stations - Eamples of good practices

Figure 9 The INTERACT Management Planning report front page (left) and example
page on education (Topp-Jgrgensen et al., 2014)

< Spanish Team Conducts Research at CEN's Whapmagoostui-Kuujjuarapik INTERACT at GEO Week in Geneva =
Station, Canada

2013-12-10
Cooperation Agreement between INTERACT and SIOS-PP

The INTERACT coordinating
team and coordinator Terry
Callaghan is very glad to have
signed a letter of Cooperation
Agreement with the coordinator
of The Svalbard Integrated Arctic
Earth Observing System
Preparatory Phase Project,
SIOS-PP, Jon Borre @rbaek.
Both INTERACT and SIOS-PP
are EU-funded infrastructure
projects in the Arctic and
INTERACT being a circum-arctic
project including sites on
Svalbard focusing only on the
terrestrial part of the earth
system, while SIOS-PP is a
project looking at the entire earth
system geographically focused
on the Svalbard Archipelago.
This makes a great foundation
for the project to supplement
each other.

We are looking forward to a
future of great interaction
between the two projects.

INTERACT coordinator Terry Callaghan and SIOS coord@nator Jon Berre @rbak
signing the Cooperation Agreement between the two projects.

<- Back to: News

[ [ Coordinator Jon Bgrre
Figure 10. INTERACT Coordinator Terry Callaghan and SIOS_ _
Qrgbaek sign an MoU at a Tri-lateral EU, Canadian USA meeting at the Canadian

Embassy in Rome.



Some actors

Identify specialists

understanding processes- Training and summer
modelling, experimental schools
manipglations of enyironmgnt, Field campaigns
harvesting, species interactions

Development and uptake
of new technology

Others

S - Biodiversity Climate downscaling,
oncep! Coalition land use projections
development and advanced warning-
implementation notification of events

‘ INTERACT

Real time monitoring
Data retrieval
Standardise methodology
Target species/ systems
Responsiveness to events
Anticipating/ modelling
thresholds

Coordination

Figure 11. Results from an international workshop on Biodiversity co-lead by
INTERACT. Key partners in the Arctic Biodiversity Coalition - Terrestrial and their
possible focal areas.

Figure 12. Terry Callaghan (INTERACT Coordinator) and Hannele Savela
(INTERACT WP 4 Coordinator) explaining INTERACT to the European
Commissioner for the Environment, Mr. Janez Poto¢nik at the GEO meeting in
Geneva, January 2014.
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Research and Monitoring

Figure 13. Research and monitoring report produced together with a searchable
metadata base (Topp-Jgrgensen et al., 2015).

Figure 14. Geographical distribution of INTERACT stations covering the discipline:
Terrestrial biology/biodiversity — an example from the INTERACT Research and
Monitoring volume. Red: Yes; ; Grey: N/A. (Topp-Jgrgensen et al., 2015).



Figure 15. The INTERACT/ICOS construction work in the Zackenberg fen area
during August 2011 that was the pilot study for other stations
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Figure 16. Example data from the new biospheric feedback monitoring technology
established by INTERACT WP 6 available on the ULUND web server. Shown are
daily means of shortwave incoming radiation (SWi,), shortwave outgoing radiation
(SWouw), longwave incoming radiation (LWj,) and longwave outgoing radiation (LW )
from Zackenberg fen.



Figure 17: Annotation for the graphical user interface (GUI) developed by D 5.3 to

automate phenology measurements
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Figure 18. Survey results from the question: How many data loggers or digital

sensors (e.g., cameras) deployed in the field are accessible remotely (e.g., via an

Internet connection or a specialized satellite connection)?




Figure 19. Network topology for the entire Zacklenberg sensor network using 2
additional repeaters for the Glacier Camera This is one of two designs by D 5.4 for
the sensor network using 900MHz.

Figure 20. Experimental quadrocopter designed and tested to support data collection
in remote areas



(1) Projects at Abisko Scientific Research Station [5

ABACUS 20082009
ABACUS

ABACUS 2007-2009
PhD project linked to ABACUS

ABACUS 2008-2009
ABACUS

abacus - sheffield 2006-2009
abacus - sheflield

ABACUS (stirling) IPY Project 2008-2009
ABACUS (Stifing) IPY Project

Abiotic barriers for plants 2008
Ablotic barrers for piant coloniziation along an altitudinal gradient In the Subarctic

Abiotic controls of N fixation 20142015
Abiotic controls of nitrogen (N) fixation: Implications for piant-bacteria associations and ecosystem N cycing

Ablotic influence on plant gro 1990
Abiotic influence on piant growth and compelition with special emphasis on climate change.

Abiskofjallens industrihistor 1992 Show

Abiskofjaliens industrinistoria

abisko geomagnetic observatory 1926-2000
‘abisko geomagnetic observatory

Abisko Geomagnetiska Obs.
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Figure 21. The development of the INTERACT GIS software to combine the
application procedure for visitors to research stations with data capture is now being
widely applied. Here, projects at the Abisko Scientific Research Station are

presented in INTERACT GIS.
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Figure 22. Examples of the INTERACT Transnational access call flyers.



Feedback from TA projects
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Figure 23. The percentage of answers within each of the ten arrays of the feedback
(Blue bars: positive annotation. Red bars: identified challenges and areas for
development). No negative annotations were found in General Experience and
Management, and Research Policy and Collaboration categories within this array.

TA station benefits

The station gained new users.

Participating in the TA helped
securing/supporting operation
of the station.

MNew research topics were
initiated.

The station gained increased The station established new
visibility. collaborations.

Figure 24. Perceptions of station benefits derived from a questionnaire sent to
managers of 20 stations receiving TA funding.
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Figure 25. Origins and destinations of research user groups granted Transnational
access awards by INTERACT with funding mainly from the EU and additional

funding from Canada and the USA.
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= Other - Earth Sciences

Water sciences/Hydrology

Other - Environment

= Molecular and cellular biology

= Other

Figure 26. TA User group disciplines according to the classification in the EU Access

Database.



Figure 27. Real and artificial flowers of Dryas used to identify pollinators at 16
INTERACT sites. Project by Roslin et al. 2013. PLOS ONE 8 (6): e67367.



Figures for results section 5

Figure 28. Surface types near the Zackenverg research station, Northeast
Greenland. Sobiech-Wolf (2015).

Impact of glacial erosloh

(three indicators for
non-erosion overlap)

(three indicators for
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Figure 29. Impact of glacial erosion on the shield bedrock. Even “strong” erosion
impact that moved around a lot of material on the shield surface did not transform
the large-scale bedrock forms of the shield (Ebert et al., 2015a) Modified from Ebert
and others (2015b).



Figure 30. The origin of the pro-glacial river before and during the outburst on the 6th
of August 2012. Please note for scale the person in the left, lower corner on the
upper picture (Rea et al., 2015: photo by Gernot Weyss).
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Figure 31. Seasonal methane emissions from lake and fen near the Abisko Station in
the sub-Arctic near the Abisko Scientific Research Station (Jammet et al., 2015)
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Fig 32. Stable carbon isotope depth profile (represented as the change in proportion
of the heavier carbon isotope *3C as well as carbon to nitrogen (C/N) ratio) at an
intact hummock from a palsa mire in northern Sweden. Increasing 5'3C values with
depth as well as high C/N ratios in the upper part indicate ombrotrophic conditions
(peat formation with low nutrient input). Decreasing 5'°C values with depth as well as
low C/N ratios in the lower part indicate minerotrophic conditions (peat composition
which releases nutrients). The change from increasing to decreasing 3'3C values



indicates the uplifting of hummocks by permafrost (Modified from Kriiger and others
2014).

Figure 33. Snow sampling on Svalbard. Clean outer clothing is essential for studies
of snow contamination (Jean-Charles Gallet).

Green snow algae Red snow algae Brown ice algae
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Figure 34. How important is biology for albedo reduction? Green (left) and red
(middle) snow and grey ice (right) photos with insets showing their respective main
algal inhabitants (Liane G. Benning, inset microscopic images by Lutz. Cell
abundance and albedo values at the bottom are from Lutz and others 2014).



Mittivakkat Gletscher
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Figure 35. Mittivakkat Gletscher glacier front variability’s since 1 estimated from
aerial photos, satellite images, and portable GPS measurements (Source: Updated
from Mernild and others 2011).
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Figure 36. Average values of albedo in relation to various surface conditions at study
sites used by Stiegler et al. (2015). The measurements were taken during two weeks
in June 2012 in Kobbefjord near the GINR station, Nuuk, West Greenland (bare soill,
shrub, fen, meadow) and during two weeks in April 2012 (snow) and August 2012
(heath) in Zackenberg, Northeast Greenland.
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Figure 37. Example of exchange of two biogenic volatile organic compounds
(Methanol and Isoprene) observed above an ecosystem at the Arctic Station in West
Greenland during a week in July 2013 (lower figure), and the strong increase of
Isoprene emissions with temperature (upper figure). Positive numbers are net fluxes
from plants to the atmosphere while negative fluxes are absorption by the ground.
(Holst 2015).
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Figure 38. The loss of bilberry (Vaccinium myrtillus) foliage to defoliating insects
increases from 0-1% in forests to 1-5% above the upper tree limit (data from near the
Khibiny Station, 2012): Kozlov & Zverev 2015
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Figure 39. Species richness (= the number of species) of diatom genera is not the
same in Antarctic (blue) and Arctic (red) lakes. This suggests that the diatom
communities in both regions have evolved in isolation of one another (Sabbe et al
2015).
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Figure 40. Sample of research results on stakeholder perceptions on environmental
characteristics (left) and economic dependency on resources at the Cairngorm
Mountains site, Scotland (Orenstein and Zaidenberg 2015)
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Figure 41. Baysian Belief Network resulting from consultations with local reindeer
herding communities from around research stations in northern Sweden and
showing how they believe their lives are linked to ecosystems (Smith 2015).

Her Royal Highness
Crown Princess Victoria of Sweden

I have had the privilege to make several trips to the Arctic to experience
its remarkable nature and wild life, meeting with local residents as well
as learning first-hand from researchers working in the field. This experi-

Loy o s .
a» A Ch World:
ence has given me a deeper appreciation of the importance of under- ; ¥ o an | n O r

standing and protecting this northern frontier of the planet Earth.

Most importantly, the breadth of research activities, and the long term \ A 4 ‘ XV ; Red raWI ng -th e M ap

c to and are critical for pro-
viding solutions to how to predict, prevent, adapt to and mitigate the
environmental changes. During my visits to Abisko, and other research
stations in the North I have also come to understand the importance of
good infrastructure and state-of-the-art technology.

The INTERACT network connects research stations in 17 countries
and enables experience and knowledge to be shared. These collective
efforts are well reflected in this book. It presents short research stories
from around the Arctic and provides a source of knowledge about the
fundamental environmental issues of global concern that are taking
place there. These stories give a wealth of information about Arctic sci-
ence in a format which hopefully will inspire new generations of Arctic
scientists as well as providing decision makers, teachers and interested
readers with essential information.

My hope is that like me you will find this book “INTERACT Stories of
Arctic Science” stimulating and a link to further insights and a broader
appreciation of the Arctic and its role in a global context.
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limate, Human Migration, Food Security
The | I'th Royal Colloquium May 2013
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Figure 42. INTERACT has had significant impact at high political levels a_nd with
Royalty. Left, Preface to the INTERACT Stories of Arctic Science book written by
Her Royal Highness Crown Princess Victoria of Sweden and right, cover of the
proceedings of a Royal Colloquium convened by His Majesty King Carl XVI Gustaf of
Sweden to which INTERACT coordinators contributed.




Figure 43. Education products: left, a text book produced for the Geographical
Association (geography teachers of 16-18 year-old students); right, article in the
Biological Sciences Review, a magazine reaching 16,000 biology school students.

Figure 44. Transnational projects that aid environmental protection and conservation:
left, filters from a thermo/optical carbon aerosol analyser (cut in half) showing dark
half circles where tiny black carbon particles from snow melt-water have darkened
the filter (C.A. Pedersen et al. in INTERACT Stories of Arctic Science); centre, the
bumblebee Bombus hyperboreus, one of the vulnerable species studied at Toolik
Lake, Alaska, to understand bumblebee diversity and abundance (B. Martinet et al.
in INTERACT Stories of Arctic Science); right, part of the biodiverse, carbon-storing
Vasyugan Bog in Siberia, now protected.



Figure 45. INTERACT has been supported by 11 Ambassadors in various ways.
Second from the left, Her Excellency the Norwegian Ambassador to Iceland and third
left, His Excellency the British Ambassador to Iceland attend the launch of the
INTERACT Stories of Arctic Science book at the Arctic Circle meeting, Iceland,
2015. (Left is INTERACT Coordinator Terry Callaghan, centre is Station Magnagers’
Forum WP Leader Morten Rasch, and next to the right are Margareta Johansson,
Executive Sectretary of INTERACT, Kirsi Latola and Hannele Savela, leaders of the
Transnational access WP.)
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Figure 46. High-level contributions by INTERACT: INTERACT Coordinator (far right)
makes an INTERACT presentation at the “Arctic Days” meeting in Moscow in 2015
together with the Russian Minister of Natural Resources and Environment (centre).
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Figure 47. Examples of high-level visibility and impact from INTERACT: top, Terry
Callaghan, Coordinator, giving a plenary presentation at the Arctic Circle meeting in
Iceland, 2015 (on stage are the British Ambassador to Iceland HE Stuart Gill (left)
and James Gray MP, Chair of the All Party Group on Polar Regions (middle)); lower
left, Morten Rasch, WP2 leader, presenting the Station Catalogue to Crown Prince
Frederick of Denmark; lower right, Margareta Johansson, INTERACT Executive
Secretary, giving a key-note address at the IASC/ICARP Il plenary meeting,
Toyama, Japan 2015.

Figure 48. Summer school on glaciology at Tarfala Research Station.
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Figure 49. INTERACT brochure (October 2015) see Appendices.
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Figure 50. The proportion of different publication sub-categories reported by the TA
user groups in 2011-2015. The total was 263. (For a full list, see Appendix 1.3 of
D1.3).
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Figure 51. In-house INTERACT publications, available in hard copy and as pdf files
from www.eu-interact.org. From left to right: INTERACT Station Catalogue (date),
INTERACT Catalogue 2015, INTERACT Management Planning, INTERACT
Research and Monitoring, INTERACT Stories of Arctic Science.
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Figure 52. Left, title frame
from the mass outreach
course presented by
INTERACT. Right, scene
from the video course
exemplifying the graphics and
animations (educational
resources) produced for the
course.
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