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Director’s
welcome
Center for Permafrost (CENPERM) was officially opened
on 1 of June 2012 as a Center of Excellence. This research
initiative has the goal to deliver world class science and
educational activities in permafrost research for at least
the next six years.
Based on the substantial financial commitment made by
the Danish National Research Foundation, CENPERM
has now implemented a long-term research strategy.
This strategy allows for a unique approach securing
comprehensive ecosystem investigations that combine
climate responses, physical landscape dynamics, terrestrial eco-logy and soil science.
The human resources at CENPERM include internationally recognized researchers, ensuring a wide array of
scientific capacities to investigate permafrost dynamics
mainly in Greenland, but also at neighboring sites in
Svalbard, Sweden and Canada. In order to facilitate a
multidisciplinary approach, a strong contribution from
the Department of Geosciences and Natural Resource
Management, the Department of Biology, the University
of Copenhagen, and the Geological Survey of Denmark
and Greenland (GEUS) has been embedded in the corporate structure of CENPERM, now physically located
under one roof at Øster Voldgade 10 in the heart of
Copenhagen. On a national level, the Danish Centre for
Environment and Energy – University of Aarhus (DCE),
the Danish Meteorological Institute (DMI), the Centre
for Arctic Tech-nology – Technical University of Denmark (ARCTEK), and the National Museums of Denmark
and Greenland have readily shown their profound ability
as close cooperating partners.
Through introducing strong collaborators from the international permafrost research community, mutual agreements of continuous cooperation have successfully been
initiated with external research institutions. This includes
partners from the “International Network for Terrestrial
Research and Monitoring in the Arctic” (INTERACT),
“A changing cryosphere – depicting ecosystem-climate
feedbacks as affected by permafrost, snow and ice” (DEFROST) and “Changing Permafrost in the Arctic and its
Global Effects in the 21st Century” (PAGE21), all major
European or Nordic permafrost projects with a strong
CENPERM involvement.

Professor Bo Elberling
Director of CENPERM

In 2012, CENPERM launched a number of PhD and Postdoc projects, which we expect will deliver a continuous
flow of new scientific insights while educating the next
generation of capable permafrost career scientists.
The majority of the activities at CENPERM are situated
in newly renovated facilities in central Copenhagen at
the University of Copenhagen. Thanks to a professional
leadership and the commitment of the host institute, administrative staff and colleagues not directly associated
with CENPERM, the first seven months of operation of
the center have been highly satisfactory. Furthermore,
employees have been pleased to start using the comprehensively refurbished office and laboratory facilities.
Within months after the official center opening, a major
field campaign was a reality at eight out of ten
CENPERM key sites from the very south to the very
north of Greenland. Details and some of the results of
this work are summarized in the following highlights.
From the beginning, the ambition was to ensure a link
between research, university teaching and more general
outreach. Already this year, a new PhD course was successfully completed at Disko Island. The future development of teaching activities will also include master-level
courses, supplemented by arctic field courses.
Finally, I would like to send a warm thank to all
CENPERM members for the hard work, the commitment and all the interesting hours in the field, in the lab
and at the round table.
Copenhagen, March 2013

Bo Elberling
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CENPER M group at the week ly Fr iday seminar. Photo K . Pør k sen

CENPERM
presentation

The vision of CENPERM is to integrate the consequences of permafrost thawing
on arctic ecosystems and to feed that information into existing climate change
models. Fulfilling this vision requires multidisciplinary and large-scale field
manipulation and laboratory experiments linking physiochemical changes to
biological adaptations and climatic feedbacks.
Ecosystems with underlying permafrost, defined
as soil/sediment at or below 0°C for at least two
consecutive years, cover ~25% of the land area
in the Northern Hemisphere and store almost
half of the global soil carbon (C). Future climatic
changes are predicted to have the most pronounced effects in Northern latitudes, and these
sensitive arctic ecosystems are therefore subject
to dramatic changes following thawing of permafrost, glacial retreat, and coastal erosion. The
most dramatic effect of permafrost thawing
is the accelerated decomposition and potential
mobilization of organic matter stored in the
permafrost, impacting global climate through the
mobilization of potentially huge amounts of
cabon and nitrogen (N) accompanied by release
of greenhouses gases (GHG) such as carbon

dioxide (CO2), methane (CH4) and nitrous
oxide (N2O). The net effects of these changes
are controlled by coupled feedback mechanisms with different impact depending upon
climate, amount of C and N stored in the soil,
ice content, permafrost temperature and active
layer dynamics. As awareness of and concern for
recent rapid climatic changes in the arctic grow,
so does the need for a long-term perspective
on these changes, and the need for improved
knowledge of the nature of the coupled biological and climatic feedback mechanisms following accelerated permafrost thawing.
Arctic ecosystem feedback mechanisms and
processes interact on micro, plot, landscape and
regional scales. Several potential feedback
CENPERM Annual Report 2012
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reasons for the frequently poor performance of
climate models at high latitudes.

Microbial
activity

Plant
ecology

CENPERM

Permafrost soil &
landscape dynamics
CENPERM will integrate multidisciplinary research of biogeochemical
and physical processes in a “climate-vegetation-soil-microorganismpermafrost” approach in transects across the major climate zones
of Greenland. New insights in permafrost dynamics will improve the
quantification and predictions of changes in carbon and nitrogen pools
and greenhouse gas fluxes from arctic ecosystems.

mechanisms are likely to occur following accelerated thawing of permafrost, involving the interactions between microorganisms, vegetation
and soil: 1. Accelerated thaw rates due to soil
internal heat production linked to enhanced microbial activity, 2. microbial priming effects that
lead to mobilization of recalcitrant organic matter through microorganisms, activated by labile
C input from young biomass and subsequent net
C loss (for example from increased plant growth
as a consequence of climate warming), and
3. positive feedbacks linked to N-cycling, including increased N-mineralization rates, N-release
from thawing permafrost, changes in resource
competition between vegetation and microorganisms as well as successional changes in species composition and plant growth in response
to enhanced N-availability.
None of the above-mentioned processes have
yet been studied with an integrated landscape
approach, and the complex interactions between permafrost dynamics, microbial activity
and plant growth are still poorly understood.
Consequently, climatic feedbacks from permafrost processes are currently not well incorporated in global climate models. The lack of
representation of permafrost-influenced climate
feedback is recognized as one of the main
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New insights into coupled permafrost processes
and climatic feedbacks will facilitate spatial and
temporal scaling up of net effects to assess the
regional response to future changes. At present,
only processes in the uppermost parts of the
active layers have been scaled up on basis of different vegetation and soil indices. New tools and
approaches are needed for modelling and scaling
of permafrost processes on both ecosystem and
landscape scales. Investigating the dynamics and
effects of permafrost thawing remains one of the
most formidable challenges facing a variety of
scientists working in Greenland today. This calls
for a joint effort under the auspices of Center
for Permafrost (CENPERM).
CENPERM will address the knowledge gap in biogeochemical element cycling related to current
and future thawing of permafrost. The temporal
nature of processes in the arctic landscape varies
from slow annual cycles to rapid pulse driven
events. In CENPERM, year-round field measurements will be conducted in order to quantify
both seasonal background emission levels as well
as all major pulses of greenhouse gas (GHG)
emissions from the landscape. Establishment of
the CENPERM sites will for the first time in the
arctic allow the combination of in-situ measurements of greenhouse gas emissions and subsurface greenhouse gas production within a variety
of climate transects relevant for predicting
regional trends in GHG emissions.
Themes
1

CLIMATE TRANSECTS
Climate feedbacks

Actions
5

4
Modelling
sensitivity
& scaling

Permafrost dynamics
3D-LANDSCAPE TRANSECTS
GHG & Plant response

3

PROCESS
CONTROLS
Microbial
activity

2

Laboratory
experiments

Field observations &
experiments

CENPERM is a truly multidisciplinary approach aiming for integrating
biogeochemistry, plant ecology, microbiology, molecular biology, climate,
soil/permafrost in a landscape approach. Actions include field, laboratory and modelling linked in five main themes scaled from molecule to
regional landscapes. The five themes are planned as an initial theme 1,
followed by three simultaneous themes (2, 3 and 4) leading to theme 5.

Research at CENPERM will target climatemicroorganism-plant-soil-permafrost interactions
linking the activity of microbial genes directly to
nutrient pools, plant/root activity, GHG exchange and climate. In addition, CENPERM will
quantify the thermal state of the Greenlandic
permafrost by performing permafrost drilling
across all climate zones and landscape types

relevant to mapping global permafrost degradation and associated environmental impact.
Finally, incorporation of CENPERM results in
global climate models will potentially transform
their performance and reliability, thus facilitating
improved risk assessment and predictions of the
future conditions in sensitive arctic ecosystems.

Snow fence, Disko. Photo K . Pør k sen

Snow fence, Disko. Photo A . Michelsen
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Highlights
2012
On 1 of June 2012 Center for Permafrost
(CENPERM) was officially opened as a Center
of Excellence funded by The Danish National
Research Foundation with supplementary funding from the University of Copenhagen. The
main activities since the opening have been the
physical and organizational establishment of the
center, recruitment and intensive field work in
Greenland with supplementary campaigns in
Sweden (Abisko) and Svalbard.
The establishment and renovation of office,
laboratory and shared facilities have played a
central role in 2012. This means that all center
employees are now working under the same
roof, hosted by the Department of Geosciences
and Natural Recourse Management at the
University of Copenhagen. Furthermore, we
have welcomed two electronics technicians, one
laboratory technician, one center administrator,
two adjunct professors, one researcher, two
postdocs (one partially funded by CENPERM)
and four PhD students at the center.

Main research activities
A central area of research has been the coordination of measuring Volatile Organic Compound (VOC) production and emission along
with other greenhouse gasses across different
vegetation types at contrasting localities in
Greenland and Sweden (Abisko). VOC’s are a
diverse group of reactive gasses emitted from
natural sources, mainly vegetation. In 2012, we
measured VOC emissions from vegetation communities and individual plants at high arctic Zackenberg, NE Greenland. These measurements
focused on experiments assessing effects of
climate change on ecosystems. We expect that
the highly temperature-sensitive arctic plants will
respond strongly to elevated temperatures by
increasing the VOC emission and by altering the
compound composition. Measurements along a
gradent from dry Dryas heath to wet graminoid
fen demonstrate the marked spatial variation in

VOC emissions due to local vegetation, soil and
physio-chemical characteristics.
In July 2012, CENPERM established a largescale snow fence field experiment in a dry
shrub heath at Disko Island, W Greenland. This
experiment will allow us to study the impact of
summer and winter warming on the ecosystem
functioning of arctic tundra vegetation, microbes
and permafrost. Furthermore, we will study the
associated interactions and feedbacks between
ecosystem and climate. This experiment will be
extended in the summer of 2013 with a replicated snow fence site at nearby wetland areas in
order to scale-up our findings to a regional scale.
By comparing summer and autumn CO2
emission from dry, high arctic heath in NE
Greenland, we have shown that enhanced
water supply stimulates summer carbon dioxide
release but reduces emission during autumn
freeze-in. Hence, no net change in active layer
carbon storage was found despite 14 years of
treatment, demonstrating high resistance of dry
heath to environmental changes (Christiansen et
al., 2012).
In September 2012 a medium-sized drill rig was
used to obtain 50 m of intact permafrost cores
from two different, but widespread landforms
with contrasting vegetation types in the Zackenberg Valley. The cores were analyzed with
respect to stratigraphy, grain-size, ice content
and type and several chemical parameters. Two
boreholes reaching down to 20 m were instrumented with thermistor strings. An additional
drill campaign was completed down to 30 m at
Kim Fjelde in Peary Land in cooperation with
GEUS and instrumented with thermistor strings.
These two drill campaigns resulted in the deepest permafrost holes instrumented with thermistor strings loggers in NE Greenland.
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The development of the microbial community
on the surface of the Greenland ice sheet was
stu-died in summer 2012. Samples of cryoconite
(the surface sediment) were collected duing
several trips from May through September in
order to represent the whole melt season.
Molecular analysis of these samples is now under
way. Microbes exported from the ice sheet via
melt water are now also being quantified, using
samples collected during these trips from the
river originating at Leverett Glacier and terminating at Kangerlussuaq. A progress article focusing on biological processes on glacier and ice
sheet surfaces was published (Stibal et al., 2012).
Sediment coring and hydrographic measurements were carried out in Sermilik Fjord. Possible changes in sedimentation rates are being
examined in detail by use of Pb-210 and Cs-137

Zackenber g. Photo B . Elber ling
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dating of the sediment cores. The cores are also
being analyzed for biological temperature proxies linking terrestrial and marine responses to
climate changes in the area. An article focusing
on fast glacial melt and corresponding sediment
transport has been published (Andresen et al.,
2012).
In addition, several review papers were published in 2012 by the CENPERM group as a result of literature/data review for the application
and formulation of the research strategy. This
includes reviews on the erosion of the arctic
coastal zone and sensitivity with respect to
future climate changes (Kroon, 2012), biological
activity on the Greenlandic ice sheet (Stibal et
al., 2012) and climate and environmental changes
in Greenland (Masson-Delmotte et al., 2012).

Disko. Photo B . Elber ling
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Højdepunkter
2012

(Danish)

Den 1. juni 2012 blev Center for Permafrost
(CENPERM) officielt åbnet som et Center of
Excellence finansieret af Danmarks Grundforskningsfond med supplerende finansiering
fra Københavns Universitet. Siden åbningen har
de vigtigste aktiviteter været etableringen af de
fysiske og organisatoriske rammer for centeret,
ansættelse af personale og intensivt feltarbejde
primært i Grønland men også i Sverige (Abisko)
og på Svalbard.
Etableringen og renoveringen af kontormiljøet,
fællesområderne og nye laboratorier er stort set
afsluttet ved udgangen af 2012. Det betyder, at
alle centrets medarbejdere nu arbejder sammen
under samme tag ved Institut for Geovidenskab
og Naturforvaltning, Københavns Universitet.
Desuden har vi har sagt velkommen til to elektronik teknikere, en laborant, en center administrator, to adjungerede professorer, en forsker,
to postdocs (den ene delvist finansieret af
CENPERM) og fire ph.d.-studerende.

Vigtige forskningsaktiviteter i 2012
Et centralt forskningsområde har været koordineringen af målinger af produktion og emission
af flygtige organiske forbindelser (VOC) fra
flere forskellige vegetationstyper i sammenlignelige områder i Grønland og Sverige (Abisko).
VOC’er er en forskelligartet gruppe af reaktive
gasser, der frigives fra naturlige kilder, hovedsageligt vegetation. I 2012 blev der målt VOCemissioner fra højarktiske plantesamfund og individuelle planter ved Zackenberg. Disse målinger
fokuserede på eksperimenter, der belyser
hvordan klimaforandringer indvirker på økosystemerne. Det forventes, at arktiske planter med
høj temperatursensitivitet vil reagere markant
på en temperaturstigning både ved at forøge
VOC-emissionerne og ved at ændre sammensætningen af kemiske forbindelser. Målinger langs
et transekt fra tør Dryas-hede til græsdomineret
vådområde demonstrerer den markante varia-

Snow fence, Disko (automatic camer a)

tion i VOC-emissioner koblet til lokale forskelle
i landskabstype, vegetation og jord- og fysiokemiske egenskaber
I juli 2012 etablerede CENPERM et stor-skala
feltforsøg med snehegn på en tør højarktisk
hede ved Disko i Vestgrønland. Dette eksperiment muliggører studier af hvordan varmere
somre og nedbørsrige vintre påvirker økosystemfunktionen i arktisk tundravegetation, mikrober og permafrost. Herunder også hvordan et
økosy-stem og klima gensidigt påvirker hinanden.
Dette eksperiment vil blive udvidet i sommeren 2013 med et tilsvarende snehegnsforsøg
i et nærliggende vådområde med henblik på
at kunne opskalere de opnåede resultater til
regional skala.
Ved en sammenligning af sommerens og efterårets CO2- emissioner fra den tørre højarktiske hede i NØ Grønland er det blevet påvist,
at forhøjet vandtilførsel stimulerer emissionen
af CO2 om sommeren, men samtidig reducerer
emissionen under indfrysningen om efteråret.
Derfor blev der ikke set en nettoændring i
lagringen af kulstof i det aktive lag på trods af 14
års behandling. Dermed viser økosystemet en
overraskende høj modstandsdygtighed over for
miljømæssige forandringer (Christiansen
et al., 2012).
CENPERM Annual Report 2012
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Ved hjælp af en mellemstor borerig blev der i
september 2012 i Zackenbergdalen indsamlet
50 m intakte permafrost sedimentkerner fra
to forskellige men udbredte landskabstyper
med hver deres karakteristisk plantesamfund.
Kernerne er analyseret med hensyn til stratigrafi,
kornstørrelse, isindhold og istype samt adskillige kemiske parametre. To borehuller med en
dybde på mere end 20 m, blev instrumenteret
med termistorstrenge. Yderligere blev en supplerende borekampagne gennemført ned til 30
m ved Kim Fjelde i Peary Land i samarbejde med
GEUS og ligeledes instrumenteret med termistorstrenge. Med disse borekampagner vil der
nu for første gang systematisk blive indsamlet
informationer om temperaturudviklingen i den
dybe permafrost i NØ Grønland.
Udviklingen af det mikrobielle samfund på
overfladen af den grønlandske iskappe blev
undersøgt i sommeren 2012. Prøver af kryokonit
(overfladesedimentet) blev indsamlet løbende
fra maj til september med det formål at indsamle
prøver repræsentativt gennem hele smeltesæsonen. Molekylære analyser af disse prøver er nu
på vej. Mikrober, der føres med smeltevandet fra
iskappen, bliver nu også kvantificeret ved hjælp
af prøver indsamlet i løbet af disse rejser fra den
elv, der udspringer ved Leverett-gletscheren og
ender ved Kangerlussuaq. En artikel, der fokuser-

Lit ter bag exper iment at Disko,
Zackenber g and Svalbard. Photo D. Blok
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er på de biologiske processer på overfladen af
gletschere og iskapper, blev publiceret (Stibal et
al., 2012) med det mål at beskrive gletscheroverfladen som et selvstændigt økosystem.
Sedimentkerner er blevet udtaget og hydrografiske målinger er blevet udført i Sermilik
Fjord. Mulige forandringer i sedimentationsraterne bliver undersøgt detaljeret ved hjælp af
Pb-210 og Cs-137 datering af sedimentkernerne.
Kernerne bliver ligeledes analyseret for biologiske proxy for temperaturændringer. En artikel
med fokus på hurtig gletscherafsmeltning og
dertil knyttet sedimenttransport er blevet publiceret (Andresen et al., 2012)
Flere oversigtsartikler er blevet publiceret i
2012 af CENPERM-gruppen. Dette er et resultat
af den gennemgang af eksisterende litteratur
og data, som blev anvendt ved udarbejdelsen af
centeransøgningen og til formuleringen af forskningsstra-tegien. Oversigtsartiklerne berører
den arktiske kystzones erosion og følsomhed i
forbindelse med fremtidige klimaforandringer
(Kroon, 2012), biologisk aktivitet på den grønlandske iskappe (Stibal et al., 2012) og klima- og
miljøforandringer i Grønland (Masson-Delmotte
et al., 2012).

BVOC measurements at Nar sar suaq.
Photo Ole Stig Jacobsen

The dr ill at Zackenber g.
Photo H . H . Chr is tiansen

Publications &
conferences
Peer-reviewed international papers
(CENPERM members shown in bold)

Andresen, C.S., Straneo, F., Ribergaard, M.H.,
Bjork, A., Andersen, T.J., Kuijpers, A., NorgaardPedersen, N., Kjaer, K.H., Schioth, F., Weckstrom, K., Ahlstrom, A.P. (2012). Rapid response
of Helheim Glacier in Greenland to climate
variability over the past century.
Nature Geoscience 5(1), 37-41.
Breider, F., Albers, C. N., Hunkeler, D. (2013).
Assessing the role of trichloroacetyl-containing
compounds in the natural formation of chloroform using stable carbon isotopes analysis.
Chemosphere 90, 441–448.
Campioli, M., Leblans, N., Michelsen, A. (2012).
Twenty-two years of warming, fertilization and
shading of subarctic heath shrubs promote
secondary growth and plasticity but not primary
growth PLoS ONE 7(4): e34842.
Christiansen, C.T., Schmidt, N.M. and Michelsen,
A. (2012). High arctic dry heath CO2 exchange
during the early cold season. Ecosystems 15,
1083–1092.
Christiansen, C.T., Svendsen, S.H., Schmidt, N.M.
and Michelsen, A. (2012). High arctic heath soil
respiration and biogeochemical dynamics during
summer and autumn freeze-in – effects of long
term enhanced water and nutrient supply. Global
Change Biology 18, 3224–3236.
Christensen,T.R., Jackowicz-Korczynski,M.,
Aurela,M., Crill,P., Heliasz,M., Mastepanov,M.,
Friborg,T. (2012). Monitoring the Multi-Year
Carbon Balance of a Subarctic Palsa Mire with
Micrometeorological Techniques, AMBIO 41
(Supplement 3), 207-217.
Dennis, P.G., Sparrow, A.D., Gregorich, E.G.,
Novis, P., Elberling, B., Greenfield, L.G., Hopkins,
D.W. (2012). Microbial responses to carbon and

nitrogen supplementation in an Antarctic Dry
Valley soil. Antarctic Science 25, 55-61.
Elmendorf ,S., Henry, G., Hollister, R.D., Björk,
R., Boulanger-Lapointe, N., Cooper, E., Cornelissen, H., Day, T., Dorrepaal, E., Elumeeva, T., Gill,
M., Gould, W., Harte, J., Hik, D., Hofgaard, A.,
Johnson, D.R., Johnstone, J.F., Jónsdóttir, I.S.,
Jorgenson, J.S., Klanderud, K., Klein, J., Koh, S.,
Kudo, G., Lara, M., Lévesque, E., Magnússon, B.,
May, J., Mercado-Diaz, J., Michelsen, A., Molau,
U., Myers-Smith, I., Oberbauer, S., Vladimir, G.,
Onipchenko, Rixen, C., Schmidt, N.M., Shaver,
G., Spasojevic, M.J., Þórhallsdóttir, Þ.E., Tolvanen, A., Troxler, T., Tweedie, C.E., Villareal, S.,
Wahren, C-H., Walker, X., Webber, P., Welker,
J., Wipf, S. (2012). Plot-scale evidence of tundra
vegetation change and links to recent summer
warming. Nature Climate Change 2, 453–457.
Hollesen, J., Jensen, J.B., Matthiesen, H., Elberling, B., Lange, H. & Meldgaard, M. (2012).
Kitchen middens and climate change – the preservation of permafrozen sites in a warm future.
Conservation and Management of Archaeological
Sites 14.1(2), 159-168.
Jørgensen, C.J., Elberling, B. (2012). Effects of
flooding-induced N2O production, consumption and emission dynamics on the annual N2O
emission budget in wetland soil. Soil Biology &
Bio-chemistry 53, 9-17.
Kokfelt, U. & Muscheler, R. (2013). Solar forcing
of climate during the last Millennium recorded in
lake sediments from northern Sweden.
The Holocene 23(3), 446-451.
Keuper, F., Parmentier, F-J., Blok, D., van Bodegom, P., Dorrepaal, E., van Hal, J., van Logtestijn,
R., Aerts, R. (2012). Tundra in the Rain: Differential Vegetation Responses to Three Years
of Experimentally Doubled Summer Precipitation in Siberian Shrub and Swedish Bog Tundra.
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AMBIO 41 (Supplement 3), 269-280.
Larsen, K.S., Michelsen, A., Jonasson, S., Beier,
C., Grogan, P. (2012). Nitrogen uptake during fall, winter, and spring differs among plant
functional groups in a subarctic heath ecosystem.
Ecosystems 15, 927-939.
Lund, M., Falk, J.M., Friborg, T., Mbufong, H.N.,
Sigsgaard, C., Soegaard, H., Tamstorf, M.P.
(2012) Trends in CO2 exchange in a high Arctic
tundra heath, 2000-2010, Journal of Geophysical
Research-Biogeosciences 117 (Article Number:
G02001).
Masson-Delmotte, V., Seidenkrantz, M., Gauthier, E., Jomelli, V., Adalgeirsdottir, G., Arneborg,
J., Bhatt, U., Bichet, V., Elberling, B., et al., (2012).
Greenland Climate change: from the past to the
future. Wiley Interdisciplinary reviews – Climate
change 186, 1-23.
Matthiesen, H., Jensen, J.B., Gregory, D., Hollesen, J. & Elberling, B. (2012). Degradation of
archaeological wood under freezing and thawing
conditions – effects of permafrost and climate
change. Archaeometry (in press).
Michelsen A., Rinnan R., Jonasson, S. (2012).
Two decades of experimental manipulations of
heaths and forest understory in the Subarctic.
Ambio 41 (Supplement 3), 218-230.
Mikkelsen, A.B., Hasholt, B., Knudsen, N.T.,
Nielsen, M.H. (2013). Jökulhlaups and sediment
transport in Watson River, Kangerlussuaq. West
Greenland Hydrology Research 44(1), 58-67.
Marushchak, M. E., Kiepe, I., Biasi, C., Elsakov, V.,
Friborg, T., Johansson, T., Soegaard, H., Virtanen, T., Martikainen, P. J.(2013) Carbon dioxide
balance of subarctic tundra from plot to regional
scales, Biogeosciences, 10, 437-452.
Rinnan, R., Saarnio, S., Haapala, J.K., Mörsky,
S.K., Martikainen, P.J., Silvola, J., Holopainen,
T. (2012). Boreal peatland ecosystems under
enhanced UV-B radiation and elevated tropospheric ozone concentration. Environmental and
Experimental Botany, (in press).
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Schmidt, N.M., Kristensen, D.K., Michelsen, A.,
Bay, C. (2012). High Arctic plant community
responses to a decade of ambient warming.
Biodiversity 13, 1-9.
Stibal, M., Šabacká, M., Žárský, J. (2012). Biological processes on glacier and ice sheet surfaces.
Nature Geoscience 5, 771–774.
Stibal, M., Bælum, J., Holben, W.E., Sørensen,
S.R., Jensen, A., Jacobsen, C.S. (2012). Microbial
degradation of 2,4-dichlorophenoxyacetic acid
on the Greenland ice sheet. Applied and Environmental Microbiology 78, 5070-5076.

Book chapters
Elberling, B., Kühl, M., Glud, R.N., Jørgensen,
C.J., Askaer, L., Joensen, H.P., Liengaard, L.L.H.
(2012). Methods to assess high-resolution
subsurface gas concentrations and gas fluxes in
wetland ecosystems. Book Chapter in: “Methods
of Soil Analysis (Soil Science Society of America
Book Series), volume title “Methods in Biogeochemistry of Wetlands (in press).

Technical reports
Epstein, H.E., Walker, D.A., Bhatt, U.S., Bieniek, P., Comis, J., Pinzon, J., Raynolds, M.K.,
Tucker, C.J., Jia, G.J., Zeng, H., Myers-Smith,
I.H., Forbes, B.C., Blok, D., Loranty, M.M., Beck,
P.S.A., Goetz, S.J., Callaghan, T.V., Henry, G.H.R.,
Tweedie, C.E., Webber, P.J., Rocha, A.V., Shaver,
G.R., Welker, J.M., (2012). Vegetation [in Arctic
Report Card 2012], http://www.arctic.noaa.gov/
reportcard
Hansen, B.U., Hill, K., Pedersen, S.H., Christensen, L.H, Tamstorf, M.P., Lund, M., Raundrup,
K., Mastepanov, M., Westergaard-Nielsen, A. &
Christensen, T.R. (2012). The GeoBasis Programme in Jensen, L.M. (ed.) 2012. Nuuk Ecological Research Operations, 5th Annual Report, 2011.
Aarhus University, DCE – Danish Centre for
Environment and Energy. 84 pp.
Jørgensen, C.J., Elberling, B. (2012). Subsurface
O2 availability controls greenhouse gas emissions from wetland ecosystems. Application Note,

PreSens Precision Sensing, Regensburg, Germany.
http://www.presens.de/uploads/tx_presensapplicationnotes/120412_APP_Subsurface_O2_w_11.
pdf
Kokfelt, U., Johansson, A., Muscheler, R., Hammarlund, D. (2012). Dating of a young, subarctic
peat deposit using the radiocarbon wiggle-match
technique. LUCCI Annual Report, 2011-2012,
82-83.
Kokfelt, U. & Rundgren, M. (2012). Late Holocene changes in carbon accumulation across
major ecosystem transitions of a raised bog in
southern Sweden. LUCCI Annual Report,
2011-2012, 84 pp.
Pedersen, M.R., Christensen, T.R., Falk, J.M.,
Hangaard, P., Hansen, B.U., Kroon, A., Larsen,
M., Lindroth, A. Lund, M., Mastepanov, M.,
Petersen, D., Petersen, L.G., Rasmussen, L.H.,
Sigsgaard, C., Skov, K., Thorsøe, K., & Tamstorf,
M.P. (2012). The Climate and GeoBasis Programme in Jensen, L.M. (ed.) (2012). Zackenberg
Ecological Research Operations, 17th Annual Report,
2011. Aarhus University, DCE – Danish Centre
for Environment and Energy. 120 pp.

Peer-reviewed proceedings
Härtel, S., Christiansen, H.H., Elberling, B.
(2012). Cryostratigraphy and ice content of the
near-surface permafrost in Lower Adventdalen,
Svalbard. Resources and Risks of Permafrost
Areas in a Changing World – Proceedings of the
Tenth International Conference on Permafrost,
Salekhard, Yamal-Nenets Autonomous District,
Russia, 25–29 Jun., 2012, 4(1), 207
Kokfelt, U. & Rundgren, M. (2012). Balance or
imbalance of a raised bog in a changing environment? Proceedings of the 14th International Peat
Congress IPC2012, 3-8 Jun., Stockholm, Sweden.
Myers-Smith, I. Vellend, M., Lévesque, E., Hik,
D.S., & The Shrub Hub Data Synthesis Group
(2012). Does Temperature Explain Enhanced
Shrub Growth in the Circumpolar Arctic? IPY,
Montreal, Canada, 24 Apr.

Myers-Smith, I. Vellend, M., Lévesque, E., Hik,
D.S., & The Shrub Hub Data Synthesis Group
(2012). The climate sensitivity of shrub growth:
A synthesis of 34 arctic and alpine sites. ESA
2012, Portland, Oregon, USA, 5-10 Aug.

Papers in Danish
Matthiesen, H., Elberling, B., Hollesen, J. Jensen,
J.B. & Jensen, J.F (2012). Qajaa i Vestgrønland –
frossen fortid i en varm fremtid, Nationalmuseets
Arbejdsmark 2012, 30-43

Presentations at conferences, symposia
and seminars
Christiansen, C.T., Grogan, P. (2012). Does
deepened snow affect summertime carbon balance in Canadian low arctic birch tundra? Arctic
Net Annual Meeting, Vancouver, BC, Canada,
12 Dec.
Elberling, B. (2012). The Greenland Society (Det
Grønlandske Selskab). Contribution of greenhouse gasses to the atmosphere as a result of
melting permafrost, 25 May.
Elberling, B. (2012). Royal Danish Academy of
Sciences and Letters (Kongelige Danske Videnskabernes Selskab). Climate changes: effects and
feedback processes in Greenland, 8 Nov.
Elberling, B. (2012). The Society of Arctic
Research and Technology (Selskabet for Arktisk
Forskning og Teknologi). Climate Change and
Permafrost in Greenland (Klimaforandringer og
Permafrost i Grønland), 29 Nov.
Friborg, T., Marushchak, M., Kiepe, I. and Martikainen, P. (2012). Methane dynamics in the tundra of Northeastern European Russia, American
Geophysical Union (AGU) Fall meeting, San
Francisco, USA, 1-7 Dec.
Jammet, M. (2012). Comparative studies of
methane dynamics in Arctic permafrost
environments. DGN PhD conference,
Copenhagen, Denmark, 16 Nov.
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Jørgensen, C.J., Elberling, B. (2012). Flooding induced N2O emissions following extreme
weather flooding of a non-managed wetland soil.
Society of Wetland Scientists (SWS), Aarhus,
Denmark, 17-20 Jun.
Kroon, A., Bendixen, M., Sigsgaard, C. (2012).
Quantification of sediment budgets at an Arctic
delta. American Geophysical Union (AGU) Fall
meeting, San Francisco, USA, 3-7. Dec.
Kokfelt, U. & Rundgren, M. (2012). Balance or
imbalance of a raised bog in a changing environment? 14th International Peat Congress IPC2012,
Stockholm, Sweden, 3-8 Jun.
Linnetved, H.I., Johnsen, A.R., Henriksen, P. and
Jacobsen, C.S. (2012). Influence of nitrogen
content and temperature on degradation of jet
fuel in the active layer of permafrost soil from
Station Nord, Greenland (the International
conference on contaminants in freezing grounds
CFG8), Obergurgl, Austria, 24 Apr.
Lund, M., Hansen, B.U., Pedersen, S.H., Stiegler,
C., Tamstorf, M.P. (2012). Energy fluxes in a high
Arctic tundra heath subjected to strong climate
warming. AGY Fall Meeting, San Sanfrancisco,
USA, 3-7 Dec.

Rennermalm, A.K., Mikkelsen, A.B., Smith,
L.C, Chu, V.W., Moustafa, S.E., Broeke, M.V.D.,
Hasholt, B. (2012). Ice sheet hydrologic network
development and functioning examined with in
situ riverine runoff from nested watersheds in
southwest Greenland. American Geophysical
Union (AGU) Fall meeting, San Francisco, USA,
3–7 Dec.
Rinnan, R. (2012). Climate change consequences
for microbial processes in the Arctic, BECC
workshop Microbial control of biogeochemical
cycles, Höör, Sweden, 18-19 Aug.
Rinnan, R. (2012). The UVOCARB project:
Effects of UV-B radiation on gas exchange, vegetation and rhizosphere microbial communities
of a peatland ecosystem, Plant responses to UV
radiation: from individuals to ecosystems – miniconference organized by WG4 of COST Action
UV4Growth. Girona, Spain, 25-26 Apr.
Rinnan, R. (2012). Two decades of climate
change experiments in the Subarctic – from soil
microorganisms to volatile organic compounds,
invited seminar at the Department of Forest Sciences, University of Helsinki, Finland, 11 Dec.

Mertes, J.R., Christiansen, H.H., (2012). Svalbard Active Layer Freeze Thaw Dynamics 20072010.TICOP, Salekhard, Russia, 25 Jun.

Rinnan, R., Michelsen A., Jonasson, S. (2012).
Two Decades of Experimental Manipulations of
Heaths and Forest Understory in the Subarctic,
Symposium, Celebration of Terry V. Callaghan’s
work, Lund, Sweden, 14 Aug.

Michelsen, A. (2012). Inaugural lecture as full
professor at the Dept. of Biology, University of
Copenhagen, Plant physiological ecology – from
the tropics to the Arctic, 14 Jun.

Stibal, M. (2012). Microbial activity associated
with the Greenland Ice Sheet. ESF Exploratory
Workshop on Geomicrobiology in Glacial
Systems, Sogndal, Norway, 9 Aug.

Mikkelsen, A.B., Fitzpatrick, A.B As, D.V.,
Hasholt, B., Hubbard, A., Broeke, M.V.D. (2012).
The role of melt, storage and tapping of supra
glacial lakes in runoff from the Greenland Ice
Sheet. American Geophysical Union (AGU) Fall
meeting, San Francisco, USA, 3–7 Dec.

Stibal, M., Mikkelsen, A.B., Wadham, J.L., Telling,
J., Hawkings, J., Lis, G.P., Lawson, E.C., Hasan, F.,
Dubnick, A., Elberling, B., Jacobsen, C.S. (2012).
The role of subglacial microbes in carbon cycling
and methane release in the past and present,
Polar Ecology Conference, České Budějovice,
Czech Republic, 2 Oct.

Priemé, A. (2012). Center for Permafrost –
Researchers/Managers meeting regarding initiatives in the Arctic council, University of Aarhus,
Denmark, 25 Sep.
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Stibal, M., Mikkelsen, A.B., Wadham, J.L., Telling,
J., Hawkings, J., Lis, G.P., Lawson, E.C., Hasan, F.,
Dubnick, A., Elberling, B., Jacobsen, C.S. (2012).

The role of subglacial microbes in carbon cycling
and methane release in the past and present.
AGU Fall Meeting, San Francisco, USA, 4 Dec.
Stibal, M., Mikkelsen, A.B., Wadham, J.L., Telling,
J., Hawkings, J., Lis, G.P., Lawson, E.C., Hasan, F.,
Dubnick, A., Elberling, B., Jacobsen, C.S. (2012).
The role of subglacial microbes in carbon cycling
and methane release in the past and present.
Special seminar at the Institute of Biogeochemistry and Pollutant Dynamics, ETH, Zurich,
Switzerland, 30 Oct.
Westergaard-Nielsen, A., Hansen, B.U.,
Tamstorf, M., Sigsgaard, C., Hill, K., Thodberg,
J.J., Holm-Rasmussen, B. (2012). Spatiotemporal Monitoring of Phenology and Snow Cover
Dynamics in Arctic Ecosystems using Unmodified Digital Cameras, IPY Conference, Montreal,
Canada, 22-27 Apr.
Westergaard-Nielsen, A., Hansen, B.U.,
Tamstorf, M.P., Sigsgaard, C., Lund, M., Rasmussen, B.H. (2012). Pixilating the Arctic. Defrost
Conference, Hytiälä, Finland, 2-7 Sep.

Poster presentations at conferences,
symposia, seminars, etc.
Andersen, T.J., Markussen, T.N., Nielsen, M.H.,
Lund-Hansen, L.C., Pejrup, M. (2012). Suspended
particle dynamics and related fjord sedimentation in Kangerlussuaq and Sermilik fjord, SW
and SE Greenland. American Geophysical Union
(AGU) Fall meeting, San Francisco, USA,
3–7 Dec.
Berg, L., Jørgensen, C.J., Elberling, B. (2012).
CH4 and CO2 measurements at four contrasting
vegetation types at Disko, West Greenland, Polar Ecology Conference, Prague, Czech Republic,
1 Oct.
Härtel, S., Christiansen, H.H., Elberling, B.
(2012). Cryostratigraphy of Near-Surface Permafrost in Lower Adventdalen, Svalbard. Tenth international conference on Permafrost (TICOP),
Salekhard, Russia, 25 Jun.

Jacobsen, C.S., Nielsen, T.K., Bælum, J. (2012).
DNA sorption blocker “G2” increase DNA recovery from subsoil clay sediment >1.000 times.
International society of Microbial Ecology (ISME),
Copenhagen, Denmark, 21 Aug.
Jammet, M., Crill, P.M., Friborg, T. (2012). Comparative study of methane emissions dynamics
between a productive fen and a shallow lake in a
subarctic palsa mire complex, Northern Sweden. – FLUXNET workshop: The importance of
land-atmosphere fluxes of methane and nitrous
oxide for the global greenhouse-gas balance,
Hyytiälä, Finland, 5 Sep.
Jammet, M., Crill, P.M., Friborg, T. (2012). Comparative study of methane emissions dynamics
between a productive fen and a shallow lake in a
subarctic palsa mire complex, Northern Sweden. PhD workshop by Polar Science Centre,
Copenhagen, Denmark, 28 Sep.
Jammet, M., Friborg, T., Crill, P.M., Wik, M.
(2012). Methane emissions dynamics of a
productive fen and a shallow lake in a subarctic
palsa mire complex, Northern Sweden. B31D0459, AGU Fall Meeting, San Francisco, USA,
5 Dec.
Jørgensen, C.J., Elberling, B. (2012). Flooding induced N2O emissions following extreme
weather flooding of a non-managed wetland soil.
Society of Wetland Scientists (SWS), Aarhus,
Denmark, 17-20 Jun.
Rinnan, R., Faubert, P., Tiiva, P., Holopainen, J.K.
(2012). Waterlogged peat – an important source
for peatland BVOC emissions. The 2012 Biogenic
Hydrocarbons and the Atmosphere Gordon
Research Conference. Lewiston, ME, USA,
24-29 Jun.
Stibal, M., Bælum, J., Holben, W.E., Sørensen,
S.R., Jensen, A., Jacobsen, C.S. (2012). Microbial degradation of the pesticide 2,4-D on the
Greenland Ice Sheet. ISME 14, International Society of Microbial Ecology (ISME), Copenhagen,
Denmark, 23 Aug.
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Westergaard-Nielsen, A., Lund, M., Hansen,
B.U., Tamstorf, M. (2012). Pixelating the Arctic:
From digital cameras to flux measurements.
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PhD. polar seminar, Department for Geography
and Geology, University of Copenhagen,
Copenhagen, Denmark, 28 Sep.

Communication &
outreach
As the observed changes in global permafrost dynamics have potential implications for the general
public, the Center for Permafrost has prioritized communication and outreach activities from day
one. It is the wish of CENPERM to interact with society and thereby present the future perspectives
and potential implications of changing permafrost dynamics in the arctic. CENPERM has chosen to
address this task by participating in outreach activities across communicative platforms. In total, the
Center for Permafrost generated 151,444 entries in the Danish media during 2012 (Infomedia).
Examples of invited talks with the specific task of public communication and outreach
Elberling, B. (2012). The Greenland Society (Det Grønlandske Selskab). Contribution of greenhouse
gasses to the atmosphere as a result of melting permafrost, 25 May.
Elberling, B. (2012). “Visit from science” (Videnskaben på besøg), invited talks at two high schools.
The thawing permafrost (Permafrosten tør presented at Nærum High School & Rysensteen High
School, 26 Sep. & 20 Nov.
Michelsen, A. (2012). Outreach activities related to field work at Disko Island and Abisko Communication about climate change impact on arctic ecosystems to groups of tourists and local inhabitants
Jul. & Aug.
Network meetings
CENPERM has hosted and participated in several network meetings and seminars during 2012.
The most important ones include:
PAGE21 WP2, WP3 & WP4 meeting, 9-10 Feb.
Changing Permafrost in the Arctic and its Global Effects in the 21st Century constitutes a large
coordinative research initiative rooted at the Alfred Wegener Institute for Polar and Marine Research.
CENPERM hosted a coordinative workshop with participants from a wide array of the involved
scientific organizations. A number of presentations covered recent field activities, tentative results
and the road ahead for the continued research activities in the PAGE21 work packages.
Polar Science Centre workshop, The National Museum of Denmark, Copenhagen, Denmark,
9 Mar.
Key researchers working on polar related fields met at the National Museum of Denmark to discuss
future perspectives on arctic and antarctic research at the University of Copenhagen. The Polar Science Centre coordinates scientific initiatives across traditional divides. From this approach a strong
synergetic effect has been created across scientific disciplines and faculties.
CENPERM welcome seminar, Kragerup Gods, Ruds-Vedby, Denmark, 19-20 Apr.
Scientific staff members traveled to the medieval manor “Kragerup Gods” to outline the complete
activities at CENPERM. All field stations were presented along with the current activities at the
specific sites. As part of the seminar, all participants received training in web-based documentation
of field activities. Furthermore, group work activities were commenced to align both individual and
group goals when working at CENPERM.
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CENPERM visit to Greenland, Nuuk, 8-9 May.
Bo Elberling and Anders Priemé visited central governmental agencies, research departments and
other key organizations relevant to the future activities of CENPERM in Greenland. The planned research portfolio was outlined to the organizations, followed by inputs and insights from the Greenlandic experts in Nuuk.
CENPERM - GEUS - PERMAP WORKSHOP – Towards improved geophysical permafrost mapping
techniques, Copenhagen, Denmark, 14-15 May.
Key experts on geophysical approaches to permafrost mapping met at a two-day event hosted by
GEUS and CENPERM. The proposed goal of this event was to establish a “state of the art” Scandinavian Geophysical Permafrost Mapping Group. Appropriate sampling techniques were discussed,
and a roadmap for attracting appropriate funding was agreed upon.
CENPERM strategy seminar, Sorø, Denmark, 27-29 May.
The international core group members and the CENPERM leadership group commenced a joint effort to identify and address Strengths, Weaknesses, Opportunities and Threats (SWOT-analysis) to
future activities at the center. Specific goals and the process leading to successful fulfillment of such
goals were achieved through presentations, discussions and group sessions. This seminar will be an
annually recurring session.
Inauguration of Center for Permafrost (CENPERM), Copenhagen, Denmark, 1 Jun.
The invited guests were welcomed by Dean John Renner Hansen and Head of Department, Professor Morten Pejrup. Director and Professor Bo Elberling introduced the overall strategies of
CENPERM and Professors Hanne H. Christiansen and Janet Jansson further introduced the invited
guests to central research questions in permafrost research. Ambassador Klavs A. Holm, Under-Secretary for Arctic Affairs, presented political, diplomatic and scientific challenges in the arctic. Finally,
Board member Professor Gunner Öquist from the Danish National Research Foundation declared
the Center for Permafrost officially open. The inauguration was followed by a reception.
Perma-Nordnet – network meetings – Copenhagen, Denmark, 10-11 Feb and 19 Nov.
This network contributes to the sharing of recent discoveries within the field of permafrost physical
processes, modeling and bio-geochemical and hydrological processes. The Perma-Nordnet initiative
was commenced as a consequence of the wish for a permafrost related Nordic platform, discussing the current research progress in the Nordic countries. A dialogue regarding future courses,
data collection and storage, was successfully initiated from the meetings hosted in Copenhagen by
CENPERM.

Written media
Newspaper article: “Mosset sukker i længere arktiske somre”. Politiken, 15 Jan.
Interview with Anders Michelsen and background information in connection with global scale experimental studies of impacts on warming on tundra plants, based on a scientific paper published in
Ecology Letters.
Newspaper article: “Informations PhD cup; Drivhusgas dynamik i naturlige vådområder – overset
“klimasynder” eller naturens “klimaduks”?, Information, 1 Feb.
Christian Juncher Jørgensen explains the fundamental mechanisms controlling the emissions of
greenhouse gasses from wetland systems. The fate and impacts of the released gasses are outlined
to the general public in a climate change context.
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Newspaper article: “Kälteliebende Pflanzen unter Druck. Arktische Vegetationsentwicklung simuliert / Erwärmung ändert Vegetation in der Hocharktis.
Neues Deutschland, Feb 6. Also web release URL: http://www.neues-deutschland.de/artikel/217585.
kaelteliebende-pflanzen-unter-druck.html. Based on interview with Anders Michelsen. Results from
the International Tundra Experiment (ITEX) are communicated to the general public. Important
discoveries regarding the arctic plant community response to increased warming and intrusion of
southern species are explained in general terms.
Newspaper article: “En sovende kæmpe er ved at vågne”. Weekendavisen, 16 Mar.
The potential global implications of thawing permafrost with subsequent release of greenhouse gasses are outlined by Bo Elberling. Important points regarding the role of thawing permafrost in the
ongoing IPPC work is emphasized in relation to future climate change scenarios.
Newspaper article: Grøn væksteksplosion i Arktis. Berlingske, 17 Apr.
Interview with Anders Michelsen and background in connection with tundra vegetation changes
through the last decades and global scale impacts of warming on tundra plants, based on scientific
papers published in PLoS ONE and Nature Climate Change.
Press release: in connection with the opening of CENPERM – 1 Feb. (Reuters, etc..)
It was made public that the Center for Permafrost was now undertaking a six-year task of investigating permafrost dynamics in Greenland.
Signs at field sites – Guided tours “on site”, Jul. & Aug.
Anders Michelsen applied his field site as the basis of public outreach activities during the 2012
campaign at Disko Island, W Greenland. Visitors were introduced to the basic research questions
facilitating his scientific investigations at the site.

Radio
Interview: DR, P1 Morgen, 17 Apr.
Findings were discussed by Anders Michelsen in connection with global scale impacts of warming on
tundra plants based on scientific papers published in Nature Climate Change and PLoS ONE.
Reportage, Danmarks Radio, P1, Videnskabens Verden:
Den ukendte medspiller i klimaændringerne, 17 Apr.
Bo Elberling and Christian Juncher Jørgensen elaborated on observed permafrost properties and
climate impact scenarios of future potential permafrost thawing.
http://www.dr.dk/P1/Videnskabensverden/Udsendelser/2012/04/17133005.htm

Film productions
Short educational film: “Stefanie Härtel, University of Copenhagen, University Centre in Svalbard,
PhD - PAGE21 permafrost coring campaign in Adventdalen, Svalbard, March - April”.Produced by
Jordan Mertes, featuring Stefanie Härtel, Jordan Mertes, Hanne Hvidtfeldt Christiansen, Bo Elberling & the drill crew http://www.youtube.com/watch?v=rEWD_PG9gxg .
In this short video, Stefanie Härtel takes us on a tour with a mobile drill rig used to examine permafrost dynamics in Svalbard in winter 2012 and presents the plans for the summer 2012 drilling
campaign in NE Greenland.
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Short educational film: Danskernes Akademi TV show: PhD in 3 minutes – “Drivhusgas dynamik
i naturlige vådområder” http://www.dr.dk/DR2/Danskernes+akademi/Ph.D _paa_3_minutter/
Programmer/Ph.D _paa_3_minutter_drivhusgas.htm, 11 Sep. Christian Juncher Jørgensen delivers
central insights from his prior work on greenhouse gas emissions in natural wetlands.
Movie: “Ekspeditionen til Verdens Ende” (Danmark, 88 min.). Director: Daniel Dencik. Manuscript:
Haslund, Dencik, Metz. Kamera: Martin Munch, Torben Forsberg, Adam Philp, Valdemar C.V. Leisner.
Sound: Per Nyström. Editor: Per Sandholt, Rebecca Lønqvist. Musik: Mads Heldtberg. Producer: Michael
Haslund-Christensen. Production: Haslund Film Aps., Co-producers: Beofilm Postproduction, Garagefilm
International. English Subtitles. Featuring Bo Elberling as co actor. Shown at CPH:DOX on 11 Nov. 2012
and available in Danish movie theaters from 6 Feb. 2013. This movie tells the story of a summer expedition to East Greenland, bringing both scientists and artists into one of the last pristine wilderness
environments on the planet.
TV production & educational film: “Når landskabet gir den gas”. Manuscript and production: Pernille
Semler & Bent Yde Jørgensen. Producered by Chilbal Film, produced in collaboration between Chilbal Film
and Bo Elberling. An educational film aimed at High School level students. TV premiere on DR2 in Feb.
2013. A group of CENPERM students as well as Bo Elberling and Birger Ulf Hansen communicate
main points from being in the field as part of a field course in Arctic Geography with a focus on permafrost thawing and methane dynamics at Disko Island, West Greenland.

Friday seminars
During 2012, CENPERM arranged weekly speaks and group discussions at the Department of
Geosciences and Natural Resource Management. These seminars created dynamic group effects
by allowing the sharing of knowledge, problems and solutions within the center. This process has
enabled CENPERM members and contributors to share important research across academic levels
and backgrounds.
2. Mar.
“Kick off – first meeting at CENPERM”
16 Mar.
Riikka Rinnan, “Biogenic volatile organic compound emissions from northern mires and heaths –
effects of climate warming and water table drawdown”
30 Mar.
Ulla Kokfelt, “Signatures of past environmental- and climatic changes in peat and lake sediment
sequences from subarctic Sweden”
13 Apr.
Marek Stibal, “Microbial ecology and biogeochemistry in glacial ecosystems”
19 Apr.
Andreas Westergaard-Nielsen, “Arctic ecosystem monitoring with unmodified digital cameras”
Jordan R. Mertes, “Permafrost dynamics in the Nordic countries”
27 Apr.
Christian Albers, “Natural volatile organohalogens from temperate (and arctic?) organic rich soils –
spatial and temporal patterns and resulting fluxes to groundwater and atmosphere”
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11 May.
Anders Michelsen, “Changes in plant cover, nitrogen fixation and plant and microbial N uptake following warming in the Arctic”
25 May.
Chilbal Film, “Landskabet der giver den gas”
25 May.
Aart Kroon, “Arctic coastal dynamics”
8 Jun.
Carsten Suhr Jacobsen, “Microbial ecology of cold habitats”
21 Sep.
All members, “Field work presentations”
21 Sep.
Massimo Lupascu, “Precipitation regimes regulate permafrost carbon age and emissions from the
High arctic”
12 Oct.
Thomas Friborg, “Methane dynamics of the Russian tundra and beyond”
26 Oct.
Helge Ro-Poulsen, “Eight years experimentation with UV-B exclusion in Zackenberg – What have
we learned about plant responses?”
9 Nov.
Robert Björk, “Effects on carbon and nitrogen dynamics of alpine tundra cushion plants offset global
diversity patterns in severe environments”
23 Nov.
Marie Frost Arndal, “Below-ground studies of roots using minirhizotrons”
30 Nov.
Birger Ulf Hansen, “Active layer modeling, climate gradients and climate change”

Guests
Throughout 2012, CENPERM has had the pleasure of receiving a number of visiting experts at the
center. Besides adjunct professors and guests taking part in meetings already mentioned, the following persons have visited CENPERM in 2012:
Pertti Martikainen, University of Eastern Finland, Kuopio, Finland, 6-7 Mar.
Visit from the Department of Environmental Science, University of Eastern Finland, Kuopio, Finland.
The scientific leader was Prof. Pertti Martikainen. During this visit Prof. Pertti Martikainen discussed
and outlined potential corporation opportunities with CENPERM. Martikainen’s research group is
working on permafrost in Finland and Siberia.
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Knute Nadelhoffer, University of Michigan, 2 May.
In relation to a PhD defence Knute Nadelhoffer took part in a scientific meeting discussing
CENPERM research strategies.
Robert Björk, University of Gothenburg, 15 Jun. & 9. Nov.
As part of the collaboration project “The sensitivity of carbon in Arctic permafrost soils to climate
change” Robert Björk visited Copenhagen twice to plan specific sampling and subsequent analysis of
samples from Zackenberg.
Massimo Lupascu, University of California, 11. Sep.
Following a discussion on greenhouse gas dating at the center Massimo Lupascu gave a seminar
presentation.
Jakub Zarsky, University of Innsbruck, 5-9. Nov.
PhD student Jakub Zarsky visited CENPERM to commence on molecular analysis (DNA extraction,
qPCR and pyrosequencing) on samples of glacier surface sediment from a nitrogen gradient on a
Svalbard glacier.
Casper Christiansen Dec. 2012 – Jan. 2013
As part of his PhD project based in Kingston, Canada, focusing on carbon cycling and microbial
dynamics in the high arctic, Casper Christiansen visited Copenhagen to discuss sampling strategy and
sample treatment in ongoing and future collaborative work with CENPERM scientists.
Phillip Semenchuk, Dec. 2012 – Mar. 2013
As part of his PhD project, at the University of Tromsø, on high arctic snow fence plant community
manipulations, Phillip Semenchuk visited Copenhagen to take active part in the research community
available at CENPERM.
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Educational
activities
CENPERM lecturers have already
from 2012 been involved in several
ordinary university courses, where
CENPERM topics have been
taught.

Disko. Photo B. Elberling

Field courses
Arctic Geology 204 course: The University Centre in Svalbard. Short lecture on the use of the
NORPERM database, and how to retrieve data and do simple permafrost temperature data analyses, spring.
MSc Field Course “Environmental Soil Sciences I”, 3 Sep. - 30 Oct.
MSc Field Course in Arctic Biology, Dept. of Biology, University of Copenhagen, Arctic Station,
Disko Island, Greenland, 9 - 28 Jul.
General courses
Arctic Biology, MSc course, Dept. of Biology, University of Copenhagen, spring.
General Ecology, BSc course, Dept. of Biology, University of Copenhagen, spring.
Plant Ecophysiology, BSc course, Dept. of Biology, University of Copenhagen, spring.
Microbial Ecology, MSc course Dept. of Biology, University of Copenhagen, spring.
Terrestrial Ecosystem Processes and Global Change, MSc course, Dept. of Biology, University of
Copenhagen, spring.
PhD courses
PhD Field Course in Arctic Biology, Dept. of Biology, University of Copenhagen, Arctic Station,
Disko Island, Greenland, 9-28 Jul.
A permafrost modeling PhD-course in Oslo was initiated by Jørgen Hollesen in collaboration with
the NORDPERM-network.
Examiner/Opponent
Rinnan, R. Pre-examiner of PhD thesis, Sami Haapanala, University of Helsinki, Finland, 2012. “Emission measurements of biogenic volatile organic compounds in multiple scales”
Rinnan, R. PhD opponent for Hermanni Aaltonen, University of Helsinki, Finland, Dec. 10, 2012.
“Exchange of volatile organic compounds in the boreal forest floor”
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Ongoing research projects &
graduate students
By initiating a substantial number of research projects, CENPERM aims to position itself as an important player in addressing specific research problems at the Postdoc, PhD and Master levels. The
broad perspective on permafrost research and related fields also ensures the successful development of future talents in science.

Tentative project titles and start dates
Postdocs
Christian Juncher Jørgensen, 1 Jan. 2012.
“Carbon emissions from thawing permafrost – isotopic investigation on CH4:CO2 emission ratio of
thawing permafrost regulated by CH4 oxidation processes in the active layer”
“Methane uptake in high Arctic drylands – quantification of atmospheric CH4 deposition and its role
for net CH4 emission budget on a landscape scale”
“Vulnerability of frozen carbon pools – a reactivity model of permanently frozen carbon in response
to future thaw”
“Warming of the Arctic – the effect of surface-based temperature inversions. Linking regional
climatology to annual average air temperatures, ground thaw and ecosystem processes
(project in development)”
Daan Blok, 15 Mar. 2012.
“Above- and belowground functional and community responses of plants and microbes on summer
warming and growing season length changes in low-Arctic tundra”
“Are natural abundances of carbon and nitrogen isotopes in roots, microbes and plants affected by
growing season length and summer temperature in high-Arctic tundra?”
“Effects of deeper winter snow on yearly growth and isotopic discrimination of Cassiope tetragona
in a long-term snow manipulation experiment in Adventdalen, Svalbard”
“Impacts of long-term in situ warming on permafrost carbon respiration potential in NE-Greenland
and NE-Siberia”
“LITTER TRACE: Impacts of summer and winter warming on nitrogen cycling from decomposing leaf
litter through soils, plants and microbes in a climate gradient from low- to high-Arctic tundra”
“Methane emission and uptake in a collapsed and intact shrub tundra ecosystem in NE-Siberia”
Jørgen Hollesen,1 Jul. 2012
“Preserving the cultural heritage of Greenland in a changing climate”
Marie Frost Arndal, 1 Jul 2012.
“Root Dynamics in the Arctic”
Sebastian Westermann, 1. Sep 2012.
“Modeling of permafrost temperatures in the Zackenberg area”
Ulla Kokfelt, 1 Jul 2011.
“A study of Holocene environmental and climatic changes from lake sediments, Disko,
W Greenland”
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“CARPE DIEM: Carbon and silica in peat – diatoms and environmental change”
“Paleo-environmental reconstructions from palsas and pounus in Zackenberg, NE Greenland”
“SOLEX: Solar forcing of climate and ecosystems – exploring causes and effects from North to
South”
PhDs (fully or partially funded by CENPERM)
Andreas Peter Bech Mikkelsen:
“Runoff and sediment transport to an Arctic Fiord with focus on Kangerlussuaq, West Greenland”,
15 Aug. 2010 Supervisor: Morten Pejrup/Bent Hasholt.
Andreas Westergaard-Nielsen:
“Digital cameras to large scale Arctic ecosystem dynamics”, 1 Jul. 2011. Supervisor: Birger U. Hansen.
Hanna Valolahti:
“Plant anatomy and BVOC emissions from subarctic plants”, 1 Sep. 2012. Supervisor: Riikka Rinnan.
Jordan R. Mertes:
“The Thermal Regime of Permafrost Landforms in the Nordic Countries”, 7 Nov. 2011.
Supervisor: Hanne H. Christiansen/Bo Elberling.
Mathilde Manon Jammet:
“Comparative studies of methane dynamics in permafrost environments”, 1 Dec. 2011.
Supervisor: Thomas Friborg.
Mette Bendixen:
“Coastal Morphodynamics in Permafrost-affected areas in Greenland”, 15 Aug. 2012.
Supervisor: Aart Kroon/Bo Elberling.
Michelle Schollert:
“The coupling between the anatomy of arctic plants and the biogenic volatile organic compound
emissions from low and high arctic vegetation and the effects of multiple climate change factors”,
1 Apr. 2012. Supervisor: Riikka Rinnan.
Ludovica d’Imperio:
“Linking above- and below-ground processes in arctic soil ecosystems under a changing climate”,
24 Sep. 2012. Supervisor: Inger Kappel Schmid/Bo Elberling
Stefanie Härtel:
“The physical dynamics of permafrost in Svalbard and in Zackenberg NE-Greenland”,1 Feb. 2012.
Supervisor: Hanne H. Christiansen/Bo Elberling.
Thor Nygaard Markussen:
“Sediment supply from tidewater glaciers and coastal erosion to fjords and shelf seas, Greenland”,
1 Oct. 2012. Supervisor: Thorbjørn Joest Andersen/Bo Elberling.
MSc students
Alejandro José Barrera Romero: “Gas production and genetic analysis of methane-cycling communities
in permafrost”, submitted Nov. 2012. Supervisor: Bo Elberling.
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Anders Bjørn Møller:
“West Greenland kitchen-middens: future thawing, drainage and erosion followed by climate
changes”, start Jul. 2012. Supervisor: Bo Elberling/Jørgen Hollesen.
Anders Boding Bjørnsson:
“Assessing and mapping the current and potential farming potential in South Greenland associated
with predicted climate changes: a GIS-model project”, start Oct. 2012. Supervisor: Bo Elberling.
Cecilie Amtorp:
“Impact of higher soil temperature during winter in the high Arctic on nutrient availability throughout the growing season”, start 23 Apr. 2012. Supervisor: Bo Elberling.
Jesper Mosbacher:
“Consequences of herbivory for tundra plants: a case study with eriophyoid gall mites on arctic
willow in high-arctic Greenland”, 1 Jul. 2011 – 15 Aug. 2012. Supervisor: Anders Michelsen/Niels M.
Schmidt.
Judith Winkler:
“Effects of increased snow accumulation on dynamics of plant growth in a High Arctic tundra ecosystem”, start 23 Apr. 2012. Supervisor: Bo Elberling.
Katrine Maria Lund Johansen:
“Methane oxidation dynamics in a permafrost landscape”, start 3 Sep. 2012 Supervisor: Bo Elberling.
Louise K. Berg:
“Spatial variation of CH4 production and consumption- a snapshot from a young arctic landscape
system, Disko, West Greenland”, 17 Nov. 2012 – 1 Feb. 2013. Supervisor: Bo Elberling.
Michelle Schollert:
“Nitrogen fixation and carbon exchange in high arctic heath: effects of experimental warming and
UV-B exclusion”, 1 Sep. 2010 – 22 Mar. 2012. Supervisor: Anders Michelsen.
Morten Schostag Nielsen:
“Seasonal bacterial diversity variation in active-layer permafrost soil from Svalbard”, start
16 Apr. 2012. Supervisor: Carsten Suhr Jacobsen/Janet Jansson.
Nynne Larsen:
“Langtidseffekter af opvarmning, næringsstoftilførsel og skygge på kulstofbalancen og vegetation i to
subarktiske heder”, 1 Feb. 2010 – 14 Aug. 2012. Supervisor: Anders Michelsen.
Therese van Driel:
“Plant ecophysiological responses along a soil moisture gradient and long-term responses to simulated climate changes in a tundra ecosystem”, 1 Sep. 2010 – 31 Aug. 2012. Supervisor: Anders
Michelsen.
Toke Andreasen:
“Examination of how the microbial communities develop in thawing permafrost and to what extent
the microorganisms transform permafrost-stored N and C into the greenhouse gases carbon dioxide, methane and nitrous oxide”, start 10 Sep. 2012. Supervisor: Anders Priemé.
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International collaborators &
funding
The ongoing research activities at CENPERM are connected to a number of well-established international arctic networks. These cooperation agreements are supplemented by a strong affiliation
to internationally recognized researchers. These research profiles will contribute significantly to the
further development of CENPERM’s activities for years to come.

International CENPERM core members
Edward Arthur George Schuur, Associate Professor, Department of Biology, University of Florida,
USA.
James M. Tiedje, Distinguished Professor and Director of the Centre for Microbial Ecology at Michigan State University, USA.
Paul Grogan, Associate Professor, Department of Biology, Queen’s University, Kingston, Ontario,
Canada.
Vladimir Romanovsky, Professor of Geophysics, Permafrost Laboratory, University of Alaska Fairbanks, USA.

External Networks
CENPERM has extended an existing strong international arctic network, which is further linked
through several ongoing permafrost projects. Most important is Changing Permafrost in the Arctic
and its Global Effects in the 21st Century (PAGE21) – a funded EU Collaborative Project (largescale integrating project, EUR 7 million, 2012-2015), led by Prof. Hans-Wolfgang Hubberten (AWI).
INTERACT, DEFROST and the Permafrost Carbon Network. These network initiatives are supplemented further by the active participation in Perma-Nordnet and Permap.
Cooperation in a national context is ensured within a Danish network and through ongoing projects
with the Geological Survey of Denmark and Greenland (GEUS), the Danish Centre for Environment
and Energy - University of Aarhus, DMI, the Centre for Arctic Technology – Technical University
of Denmark (ARCTEK), the National Museums in Denmark and Greenland, and the Greenland
Ecological Monitoring (GEM) programme. Key scientific experts at the Polar Science Centre (PSC)
of the University of Copenhagen deal with arctic and antarctic research topics. Active participation
in this research centre provides CENPERM with a platform for the synergetic sharing of knowledge
within the University itself.

External funding
While the Center for Permafrost represents a strong collective of minds, skilled researchers within
the center have attracted major research grants individually in 2012. Such external funding opportunities have been pursued through national and international research foundations. This accumulation
of external funding allows CENPERM to further strengthen research and educational activities.
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Danish grants
Carlsberg Foundation:
“Preserving the cultural heritage of Greenland in a changing climate”. Grant holder: Jørgen Hollesen.
Period: 2013-2014. DKK 684,582
Carlsberg Foundation:
“SOLEX: Solar forcing of climate and ecosystems – exploring causes and effects from North to
South”. Grant holder: Ulla Kokfelt. Spent in 2012: DKK 550,300
Danish Centre for Environment and Energy (DCE):
“Nuuk GeoBasis”. DKK 1,134,000
Danish Energy Agency (Energistyrelsen):
“DiskoBasis – Økosystemmonitering ved Arktisk Station”. Grant holder: Bo Elberling.
Period: 2013-2014. DKK 1,600,000
Danish Research Council (FNU):
“Active microorganisms of the Greenlandic Icecap Surface”. Grant holder: Carsten Suhr Jacobsen.
Spent in 2012: DKK 791,000
Danish Research Council (FNU):
“Influence of plant-microbial interactions and climate on plant performance and ecosystem C and N
pools”. Grant holder: Anders Michelsen. Spent in 2012: DKK 400,000
Danish Research Council (FNU):
“POEM – Past and present influence of exchange of ocean water on subsurface melt at a large tidewater glacier, Sermilik fjord, SE Greenland”. Grant holder: Thorbjørn Joest Andersen.
Period: 2012-2014. Spent in 2012: DKK 630,000
Geocenter:
“Gene Expression and Activities in Cold GEO-environments”. Grant holder: Carsten S. Jacobsen.
Spent in 2012: DKK 300,000
Geocenter:
“PERMAGAS”. Subproject holder: Bo Elberling. Spent in 2012: DKK 120,000
Kommisionen for Videnskabelige Undersøgelser i Grønland (KVUG):
“Alle tiders menneske: Kulturminder i Grønland og global klimaændring”. Grant holder: Pauline
Kleinschmidt Knudsen, Jørgen Hollesen, Aart Kroon, Bo Elberling. Spent in 2012: DKK 500,000
Villum Foundation:
“Alle tiders menneske: Kulturminder i Grønland og global klimaændring”. Grant holder: Pauline
Kleinschmidt Knudsen, Jørgen Hollesen, Aart Kroon and Bo Elberling. Spent in 2012: DKK 523,083
Villum Foundation:
Young Investigator Programme. “Arctic ecosystems under climate change: What controls emission of
biogenic volatile organic compounds?” Grant holder: Riikka Rinnan. Spent in 2012: DKK 908,000
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Villum Kann Rasmussen foundation:
“Natural emissions of volatile organohalogens in Arctic and Subarctic terrestrial systems – A study
of the Arctic’s role in the atmospheric organohalogen budget (ARCTICVOX).
Grant holder: Ole Stig Jacobsen, Christian Albers, Anders Risbjerg Johnsen, Lasse Gudmundsson.
Spent in 2012: DKK 1,548,094

International grants
DEFROST:
Part funding for salary for one PhD. Grant holder: Bo Elberling. Spent in 2012: DKK 250,000
INTERACT:
“Funding stay at Kytalic (2 pers) and Zackenberg (3 pers)”. Grant holder: Hanne H. Christiansen.
Spent in 2012: EUR 15,500
Maj & Tor Nessling Foundation (Finland):
“Challenges in climate change modeling: Reactive hydrocarbon emissions from Subarctic vegetation”.
Grant holder: Riikka Rinnan. DKK 259,800. To be spent 03.01.2013-02.28.2014
PAGE21:
Part funding for salary for one PhD and one Postdoc. Grant holder: Bo Elberling.
Spent in 2012: DKK 650,000
Unis CO2 Lab AS.
“Deep permafrost coring project on Svalbard – 60 m”. Grant holder: Hanne H. Christiansen.
To be spent in 2012-2013 NOK 250,000
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CENPERM
staff
Researchers
Albers
Andersen
Christiansen
Elberling
Ernstsen,
Friborg
Grogan
Hansen
Jacobsen
Jacobsen
Jansson
Johnsen
Kroon
Michelsen
Pedersen
Priemé
Rinnan
Romanovsky
Ro-Poulsen
Schuur
Sigsgaard
Stibal
Tiedje

Christian
Thorbjørn J.
Hanne Hvidtfeldt
Bo
Verner Brandbyge
Thomas
Paul
Birger Ulf
Carsten Suhr
Ole Stig
Janet
Anders R.
Aart
Anders
Maria Rask
Anders
Riikka
Vladimir E.
Helge
Ted
Charlotte
Marek
James M.

Researcher
Associate professor
Professor
Professor, Director
Associate professor
Associate professor
Associate professor
Associate professor
Professor
Senior researcher
Professor
Senior researcher
Associate professor
Professor
Research assistant
Professor MSO
Associate professor
Professor
Associate professor
Associate professor
Research assistant
Researcher
Distinguished Professor

Postdocs
Arndal
Blok
Hollesen
Jørgensen
Kokfelt
Westermann

Marie Frost
Daan
Jørgen
Christian Juncher
Ulla
Sebastian

Postdoc
Postdoc
Researcher
Postdoc
Postdoc
Postdoc

PhD Students
Bendixen
d’Imperio
Härtel
Jammet
Markussen
Mertes

Mette
Ludovica
Stefanie
Mathilde
Thor
Jordan R.

PhD student
PhD student
PhD student
PhD student
PhD student
PhD student
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CENPERM
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Mikkelsen
Schollert
Valolahti
Westergaard-Nielsen

Andreas Bech
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PhD student
PhD student
PhD student
PhD student

Technical staff
Gammeltoft
Gudmundsson
Jacobsen
Juul
Madsen
Moser
Nielsen
Pedersen
Petersen
Sivert
Stockmarr
Sylvester

Jens
Lasse
Pia
Inge
Mathias
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Esben V.
Søren
Sille H. J.
Mikkel From
Pernille
Gosha

Electronics technician
Field operation manager, GEUS
Laboratory technician
Laboratory technician
Electronics technician
Laboratory technician
Laboratory technician
Laboratory technician trainee
Laboratory technician
Laboratory technician trainee
Laboratory technician
Laboratory technician

Administration
Bjerre
Lund
Nielsen

Karen E.
Marco
Anders Birk

Center administrator
Student assistant
Research assistant
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Marine core sampling, Sermilik. Photo T. J. Andersen
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On the Greenland ice sheet , Sermilik . Photo B . Elberling
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The Danish National Research Foundation (DNRF) is an independent
organization established by the Danish Parliament in 1991 with the
objective to promote and stimulate basic research at the highest
international level at the frontiers of all scientific fields. The Center of
Excellence (CoE) program is the main funding mechanism, but also a
number programs and initiatives have been launched specifically
targeted at increasing the level of internationalization of Danish
research communities.
Since 1991, the foundation has committed itself to supporting
Danish research with more than 6 billion DKK (nearly 700 M euro).
www.dg.dk/en/
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