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Welcoming wordfrom UArctic President

| am very pleased to welcome everyone to our first ever UArctic Congress, hosted by St Petersburg
State University. The idea of the UArctic Congress 2016 is to bring leading circumpolar scientists

G23SGKSNI gAUGK |JYRODVEOOSENARAS RENEERAY I 2dzNJ ¢ KSY
Student Forum, Council and Board of Governors.

For this unique event, the choice of St Petersburg is a fitting locat@nimportant and historic
meeting point between East and West. Furtheés a longstanding UArctic member, Saint
Petersburg State University is a high quality education and research institution, whose scientific
discoveries and achievements of professors and alumni include eight Nobel Prize winners.

The centerpieceof the UArctic Congress 2016 is the Science section, showcasing the best that
northern science has to offer from across the circumpolar world and beyond. The Science section
promises an exciting array of themes and sessions, and the range of partidigentsey speakers

and UArctic members will highlight and celebrate the importance of circumpolar cooperation in
northern research and higher education.

| am certain we will enjoy the famous Russian hospitality from our hosts and see amazing historic
locations in and around the city.

| look forward to meeting you all in . $tetersburg.

/
IR

Lars Kullerud

UArcticPresident
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Foreword

In times of change, the need for objective scientific knowledge and collaboration across
conventional boundaries becomes more important than ever. University of the Arctic has
throughout its existence promoted the dialogue between the academia, policy mmaked the
general public over the circumpolar region, and continues to be a driver for collaboration in
research, education and capacity building both in the Arctic and globally. At the moment, new
prospects with promising economic potential in the Ar@irea are gaining global interest. As the
utilization of these emerging possibilities are often accompanied by effects on environmental and
societal sustainability, there is a strong need for research in this area.

The first ever UArctic Congress 2016hgas together over 400 participants from the arctic scientific
community and UArctic Members to learn from each other and to exchange ideas for a sustainable
future in the Arctic. The Science Section focuses on five topics of current scientific interest:
Vulnerability of Arctic environments and societies, local and traditional knowledge, building ef long
term human capacity, and new markets for the Arctic including trade, tourism and transportation.
These topics are in the core of UArctic research actsvitiat strive to find solutions to the key
challenges via transdisciplinary research, conducted by the Thematic Networks and UArctic
Institutes, and through coperation with Arctic scientific organizations.

The fore mentioned themes will be presented thg the Science Section in numerous Higbel
keynote presentations and parallel sessions. The members of the scientific community have taken
the first ever UArctic Congress Science Section close to its heart; over 270 abstracts can be found
from this absract book and an opemaccessBookwill be published in 2017 to follow. | wish to
thank the scientists across the circumpolar region for their enthusiasm in submitting abstracts and
participating to the important dialogue on securing a good future toAlnetic.

| wish to express a special thank you to the UArctic Congress 2016 Scientific Program Committee for
their contribution to the success of the meeting, and to the local organizers at the St. Petersburg
State University and UArctic staff for theirparalleled efforts in the practical arrangements of the
congress.

| wish you all a productive and successful UArctic Congress 2016!

Kari Laine
UArctic VicePresident Research

Thule Institute, University of Oulu
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Henary sessions

Reindeer in Sarek National Pdrb,pland,Swede, 2009. (Kitty Terwolbeck, Wikimedia Commons)
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IASC perspectives on Arctic science cooperation

Barr, Susan
Norwegian Directorate for Cultural Heritage

President of thdnternational Arctic Sciencd@ommittee (IASC)

The International Arctic Science Committee (IASC) has existed for 26 years with the aim of initiating and
facilitating leadingedge arctic research.Through its 5 Working Groups IASC brings together scientists
concerned with all aspects arctic research, including social sciences and the humanitiesddition to the

8 arctic countries, 15 other countries with active arctic science programmes are members of IASC, and the
number grows regularly.IASC also cooperates with its sisteganization in the Antarctic SCAR, the
Scientific Committee on Antarctic Resear¢ASC has had a formal agreement on cooperation with UArctic
and IASSA since 2011 and all 3 are observers to the Arctic Cdun2015 IASC presented the results of
ICARP llI, which was ay&ar open process to identify the overarching research themes for the fufline.

speech will elaborate on the above subjects and give details of other aspects of IASC's activities, outreach
and cooperation initiatives.
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G | A R @Haliérges in Arctic Science

CallaghanTerry V.

Royal Swdish Academy of Scienc@getrd.) University ofSheffield, Tomsk State
University, INTERACT

Johansson, Margaret&oyal Swedish Academy of ScientdFERACT, University of
Lund

Within sciencehere is an implicit arrogance that we seek the truth and we are objective. However in practice
we are ever more submerged in quests for ever increasing amounts of data and ever increasing detail that
often isolates us from the wider context of why we a@ng our science. To quote the astrophysicist Neil de
DN} 434S ¢eaz2ys GPPRSSLI dzyRSNAUGI YRAY3I 02YSa y20 TN
how that object [or system] connects with the larger body of acquired knowledge and its maiggifrA S NJb ¢
At this time of unprecedented climatic and environmental changes in the Arctic, there are important research
agendas such as ICARP lll that set out major, agreed priority research questions. However, to answer these
guestions we need to stand baekd evaluate constraints on our science beyond the usually perceived lack

of funding and other resources. This simple paper focuses on personal experience over half a century, and
on experience working within the INTERACT Consortium of Arctic reseatidnstan the persisting
constraints on our attempts to understand changing Arctic environments and ecology despite many major
advances. The aims of the paper are not to review major science challenges that are presented in several
authoritative documentsuch as ACIA 2005, SWIPA 2011, and the three ICARP meetings of 1995, 2005 and
2015. Instead, we explore fundamental challenges presented by time scales, spatial scales, and approaches.
Finally, we explore potential solutions.
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Integrating Arctic Resedrdmplementinga Roadmap for the Future

Hik Peter

ProfessorUniveisity of Alberta

The UArctic Congress Science Section has been organized around several themes identified during the 3rd
International Conference on Arctic Research Planning (ICARButlfjom the very outset, ICARP Il had four
broad, overarching and ambitious objectives: to identify Arctic research priorities for the next decade; to
facilitate improved coordination of various Arctic research agendas; to inform policy makers, péapige

in or near the Arctic and the global community; and to build constructive relationships between producers
and users of knowledge. The twerdgpe organizations participating in ICARP Il collectively recognized that
there is an increasing senseuwgency to address the rapid local and global changes taking place in the Arctic.
Understanding the consequences of these changes and their connection to environmental, economic,
societal and geopolitical factors requires improved knowledge of localpmagand global processes. Of
course there is a solid basis for addressing these challenges, including previous (and ongoing) research and
assessments. But, given the relative scarcity of resources to conduct this work, it is increasingly necessary to
create new opportunities so that these research challenges can be addressed in a coordinated, efficient,
targeted, and systematic way. This is not a simple task, and during my presentation | will discuss some ideas
about the implementation of ICARP Il pifi@s.
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Foreseeable futureforeseeable developments in the Arctic

Harkonen Aleksi
C A Y t Amb&ssador for Arctic Affairs

The Senior Arctic Official of Finland Aleksi Harkénen will discuss expected developments in the foreseeable
future of theArctic region. He approaches the issue from the point of view of climate change and its effects
on humans of the region. Arctic and Northern communities must be made more resilient to weather the
changes how could this be done? How can sustainable dgwelent be made a policy guide instead of being

an empty phrase could the United Nations Agenda 2030 serve this purpose also in the Arctic region?
Education is a sine qua non for human developmémw could modern teaching methods be used to
guarantee eqal opportunities in education throughout the Arctic region? Arctic cooperation so far is a
success story and the Arctic Council deserves its 20th Anniversary. What are the challenges of Arctic
cooperation during the next 20 years?

19

UARCTIC

m CONGRESS UArctic Congress 2016,-18 ®ptember, St. Petersburg, Russia
Y/

2016



Arctic security andhternational cooperation: shifting paradigms

SerguninAlexander

ProfessorSt. Petersburg State University

This paper aims to examining the paradigmatic shifts both in security thinking and dynamics in the High
North. First and foremost, a broader undeanding of security (not only hard (military) but also soft/human
ASOdzNAGeUv Aa y2g RSSLX & SYOSRRSR Ay (GKS NBIAZ2YIf
to soft/human security challenges in the Arctic. Issues, such as climatgehenvironment degradation;
nuclear safety; maritime safety; local communitg@@adigenous and noindigenous; well-being; labor force
migration; the need for proper sustainable development strategies; the need for an adequate regional
institutional ramework, etc. are now ithe focus of the Arctic debat&he hard security challenges are still
there but now they are reduced to issues, such as the lack of mutual trust (especially in the wake of the
Ukrainian crisis), arms control regime and confideand securitybuilding measures; the interruption of
military-to-military cooperation because of the above crisis; a relative growth of military activities in the
NBIAZ2YT YAALISNOSLIIAZ2ya NBEIIF NRAY I Thdcénialdalbiry papeii Y A f
is that these challenges will not provoke a new geostrategic rivalry/confrontation in the Arctic and can be
successfully coped with the help of various international cooperative instruments.
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The Health Transition: A Challengénidigenous Peoples in the Arctic

Skold Peter
Arcumc Arctic Research Centrgmea University, Sweden

President of the International Arctic Social Sciences Association (IASSA)

Indigenous peoples from all over the world suffer from poorer healthswowilal outcomes compared to non
Indigenous populations. This is especially true for peoples of the Arctic. Major health challenges include high
morbidity levels, infant mortality, infectious and parasitic diseases, obesity and diabetes, suicide, mental
hedth, and fatal accidents. However, Indigenous individuals have an equal right to the enjoyment of the
highest attainable standard of physical and mental health, and tates shall take the necessary steps with a
view to achieving progressively the full reation of this right.The health situation of Indigenous peoples in

the Arctic is discussed in a loteym perspective including historical and present experiences of colonization,
and stressing the effects of climate change. Based on a recent study gubiisthe Lancet it is suggested

that development of Indigenous data systems is done in close collaboration with Indigenous peoples, so as
to ensure that Indigenous values, health concepts, and priorities are reflected in them. Indigenous data
identifiers are required to disaggregate data by Indigenous status in their national data systems, and
meaningful Indigenous engagement in a revitalized global partnership for development is needed to address
the shortcomings in global health governand&e need strog global networks that draw together
Indigenous health leaders, academics, and policymakers to support the development of Indigenous data
a2adSYas IyR FdNIKSNI AYOGSNYylraazylrf atddzRASa oAGK S
such as mmidity, mental health, and burden of disease. This should lead to a development by national
governments of targeted policies for Indigenous and tribal health that address issues of health service
delivery and the development of higjuality Indigenous dat systems. A final focus is put on the effects of
melting permafrost in relation to outbreaks of infectious diseases such as anthrax, Spanish flu and smallpox.
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Economic Development of tfecticRegions of Russia

Tabata Shinichiro

SavicEurasian Research Centeligkkaido UniversityArctic Research Center,
Hokkaido

| will talk about the preliminary results of the Jap@h yf YR o0 Af I SN} f LINR2SOG S
frontier ¢ Sustainability challenges of the RussiandF& NIl KX ¢ Fdzy RSR o6& (G4KS WI LIy
of Science (JSPS) and the Academy of Finland and carried out in the period from September 2014 to August
2016. The aim of this project is to examine the sustainability of the development of the REasidlorth

based on oil and gas development and to analyze the contribution of these regions to the development of
the Russian economy as a whole. Since the Russian Arctic areas are vast and significantly different from each
other, we have distinguished the types of regions. The first one is the regions where oil and gas production

is a driving force of their socieconomic development. This type includes Yanidmets and Nenets
Autonomous Okrugs. The second type is the regions where mineral resoureeshath oil and gas are their

driving force, including such regions as Sakha Republic and Krasnoyarsk Krai. The third type is other regions
that are not so rich in mineral resources and which are trying to take advantage of their external relations
with neighboring countries, including Northern Sea Route. This type includes Arkhangelsk and Murmansk
Oblasts.Although this project will end soon, our new project will fortunately enable us to continue the
research in this direction. This new projectis a ndtidn LINE 2SO0 Sy dAdf SR d&! NOGA O
O!' NI {0Zé¢ FdzyRSR o6& (GKS aAyAraidNER 220209 Rdzbé pritchayl | Y R
investigator of one of the subJNR2 INJ Y& 2F GKA & ! NI { LINR2S®DéActSy iAif
t 233A0AfA08 2F {dzaldl Ayl ofS 5S@SHisipivadyfasenich in Bussia NB |
together with foreign scholars, including our Finnish and Russian colleagues.
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The Mystery of the Geological History of the Arctic O&eaite Cover

Thiede JOrn
Institute of Earth $ience, SPbGU Saint PetersbR§/
Coauthors: Zhirov A.l., Kuznetsov VShyelievd..A.

Northern Eurasia, belonging mostly to the Russian Federation, and its adjacent seas are subject to extreme
and fast environmental changes which affect its societies (and their technical infrastructure) in dramatic and
unprecedented ways in real time. Henité important to search for evidences which would allow to predict

for the near future speed and extent of the alterations of the physical and biological boundary conditions
and their effects on the human habitats of both indigenous as well asinmtigenous people. Important
information on spatial and temporal rates of changes in the past (as well as potentially in the future) can be
collected from historic time seriedbserved in geological recordsooking at the geography of Eastern Siberia
one has o realize that the modern rivers of the entire Siberian platform virtually all drain to the North into
the Arctic Ocean. The history and evolution of this drainage pattern is only poorly known, but is paramount
for the development and history of the Arctsea ice cover. It can probably deduced from drill cores from
Lomonosov Ridge which demonstrated that a clear sedimentary impact of an Arctic sea ice cover started to
appear in Eocene sediments, approx. 48 Ma, much earlier than known hitherto. The oHRBt @barse Ice
Rafted terrigeneous Debris) sedimentation was preceded by the Arzedlh water event (lower to middle
Eocene sediments flooded with spores of Azolla) which seems to mark the onset of the drainage of large
guantities of fresh water to thérctic Ocean leading to the formation of the Arctic sea ice cover and a general
cooling of the climate over the Northern Hemisphevée believe that this event may be linked to the plate
tectonic collision of the Indian plate with the southern Eurasiamtioental margin. During the Neogene and
Quaternary the Arctic Ocean sediment record formed frequently under the influence of intensive melt water
events from the NW Eurasian glacial ice sheets. The events of the past 200 000 years are known in
consideralte detail, but it is difficult to link them to the history of the large rivers draining the Siberian
hinterland due to the lack of geochronological data of their history. As part of a major study of the
paleomorphology of Northernmost Eurasia we are tliere aiming at resolving the history of the Lena River
from its upper to the lowermost reaches.
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Arctic trade, vulnerable societies and environmgodmplex interplay of varied
interests

Vauraste Tero

ViceChair of Arctic Economic Couné&iinland

Trade is an integrated part of social and societal developments, whereas creating added value is eventually
perhaps the only sound base of saisiable economical developmentinless it exists, the value chain flows

in the wrong direction, which is namelgrtsuming economical assets instead of creating them. This actually
the case in most of the Arctic societies as they are in a complex transformational process from traditional
livelihoods into modern societiem some kind of a mix of thosAs these devejaments create new markets

and infrastructural needs, the challenge of producing added value still remains in many cases. There are 4
million taxpayers in the Arctic, in an area which combines eight nemid their indigenous peopleBased

on this, we m& ask ourselves, whether creating value adding trade independently within the Arctic can be
achieved in the foreseeable futuréind if that is not the case, at least in certain areas, perhaps the solution

is to combine these value chains into broader, eggobal trade value chains as vital parts. Here, the
challenge is to ensure that local environments, societies and traditional livelihoods are always respected
whilst integrating Arctic SME:$1d societies into these chain contrast, large multinatiorlacorporations

have been working in the Arctic and will be doingttim the future as wellAn Arctic Ethical Business Code
could at least to some extent ensure that the value chain additions are done in a sustainable manner. This
could be produces as aift effort of the WTO and the Arctic Economic Council.
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Theme 1: Vulnerability of Arctic Environments

Pack ice off northern Baffin Island, Canada, 2(R8ul Gierszewskwikimedia Commons)

25

UARCTIC

m CONGRESS UArctic Congress 2016,-18 Sptember, St. Petersburg, Russia
N4

2016



1.1 Climate Change and Environmental Management ir\tbec

The session will focus on the various aspects of the climate change and its impact on the Arctic
environment and society. A special emphasis will be attended on the social and economic
consequences of the observed and expeatéithate change.Objective of the session is to discuss
guestions of interconnected processes in the Arctic environment in order to predict perspective
complications and/or their beneficial effects on the sustainability of the region.

Convenerlaura Sokkay/TTTechnical Research Centre of Finland
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Geoinformatics technologies for decision support in marine activity within the
Russian Northern seas including natural risks management and adaptation to climate
changes

Abramoy Valery

Russian Statelydrometeorological University Malookhtinsky prospect 98 Saint
Petersburg Russia

val.abramov@mail.ru

George Gogoberidz®ussian Statelydrometeorological UniversitiRusia; Eugene
Istomin,Russian State Hydrateorological University, Russidikolay Popv,
Russian State Hydrateorological University, RussRuslan BachieRussian State
Hydrometeorological UniversitiRussia

Marine activity in the Russian Northern seas is an important component of the Strategy for development of
the Arctic zone of th®ussian Federation (AZRF) till 2026Z830). When implementing AZ20 important

aspect is the management of natural risks. The planning horizon-802® requires the development of
measures to adapt to climate change. Management of natural riskadapttation to climate change require

the development of innovative technologies for decision support based on the principles-offganation
management. In Russia the prograarget method (PTM) is widely used to manage the development of
marine activiy. In the framework of PTM considerable attention has to be paid to risk management. The
most common is currently the factor approach to risk management which is based on dividing the variety of
risks of different nature on the economic and reconomic eternal and internal. Important and least
studied factor group external neaconomic risks for the marine activity in the Russian Northern seas
constitute natural risks including those caused by hazardous weather phenomena (HWP) and climate change
in Arctic We proposed that natural risks management must be conducted with using innovative GIS
technologies to support decision making. In the Arctic climate change is happening the rate of which is
approximately two times higher than the similar process in thanet as a whole. A possible cause is the
arrival of black carbon in the Arctic due to the General circulation of the atmosphere including from Russia.
To manage climate risks due to black carbon we proposed strategy for the development of clean teelnologi
in the framework of the national system of control black carbon. This strategy involves extensive use of
information-analytical systems as tools for decision support in the development of measures to adapt to
climate change. Research is executed withfficial support of the Ministry of education and science of Russia
(state assignment 2525.2014/166).
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Changing the composition of zooplankton species in the fjords of Svalbard as a result
of climate change

AbyzovaGalina

Shirshov Institute o©ceanology of the Russian Academy of Sciences (IO RAS) 36
Nakhimovski prospect Moscow Rugssi

galina.abyzova@awi.de

Species of the genus Pseudocalanus (Copepoda: Calanoida) are widespread in the North Atlantic Ocean and
Arctic zone including Svalbard. lrepious studies demonstrated the presence of two Pseudocalanus species

in Svalbard waters: P. acuspes and P. minutus. Later had been shown appearance Pseudocalanus moultoni
in Svalbard fjords which are more related with worm Atlantic waters. Archipelagbe®d is influenced by

warm Atlantic currents and the cold Arctic water masses. Isfjord is the broad fjord of Svalbard and it has the
greatest influence of ocean currents. A phylogeographic analysis of Pseudocalanus from Isfjord using
mitochondrial DNA miker COI showed the presence of two species P. moultoni and P.minutus and their
distribution in the fjord. The haplotype networks showed different patterns for the two species. Our data
demonstrate an unexpected species composition for Svalbard indicasirgng influence of Atlantic waters

on lIsfjord. The results show that there are intraspecific differences in the genetic structure. These results
combined with treebased and haplotype network analyses demonstrated particular structure of populations
andhaplotype composition in branching fjords of Isfjorden. Due to changes in temperature and the increased
influence of Atlantic waters on Svalbard began to change the structure of the population and species
composition Pseudocalanus around Svalbard compavéd previous years. It has been found that a
relatively new for that region species Pseudocalanus moultoni began to spread wider and deeper into the
fjord.
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Late Holocene paleoenvironmental settings in Baffin Bay

AfanasyevaVictoria
VNIIOkeangeologiSt. Petefsurg Russia nab.Mojki

afanasyeva.vk@gmail.com

The Intergovernmental Panel on Climate Change (IPCC 2007) has highlighted a response of large ice sheets
to climate change as the largest uncertainty in sea level rise predictions. Understdmmingce sheets
behaved in the past can improve predictions of future changes. Global warming appreciably affect the
Greenland Ice Sheet (GIS) second largest ice sheet in the world resulting in its accelerated melting change in
dynamics and eventually coffbution to sea level rise. (e.g. Velicogna & Wahr 2006; Kjeer et al. 2012). An
important player in the stability of the GIS might be the advection of relatively warm Atlantic waters with the
West Greenland Current (WGC) bringing heat to the glacier torfglireg some of the West Greenland fjords
(Andresen et al. 2011). The West Greenland Current transports water masses from the southern tip of
Greenland northward. These waters are a mixture of relatively warm and saline Atlantic waters (Irminger
Current) and cold and fresh Arctic waters (East Greenland Current) (Myers et al. 2007). Whereas the cold and
rather low saline Arctic waters occupy the surface layer the warmer and saltier Atlantic waters predominate
below 150m to 200 m (Seidenkrantz et al. 201Bg West Greenland Current propagates northwards along

the west Greenland coast where it further mixes with cold arctic waters from the Canadian Arctic Archipelago
(Knutz et al. 2011). The resulting waters finally drift southwards along the Canadian toatgirn_abrador

Sea forming Labrador Current. Previous analysis of these mainly Holocene sediment records has revealed
some regional peculiarities. This study will focuse on structuring knowledge about that.
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Interannual variability of oceanic hdhitxes in the Atlantic Sector of the Arctic Ocean

Bashmachnikauvgor L.

Department of Oceanography at the Institute of Earth Science of the St. Petersburg
State University (SPbSU) 7/9 Universitetskaya nalefersburg 199034 Russia;
NIERSONansen lternational Environmental and Rate Sensing Centre

igorb1969@mail.ru

Denis L. Volkowniversity of Miami USA; Alla Yu. YurdVHERSONansen
International Environmental and Remote Sensing Centre Russia; Leonid P.,Bobilev
NIERSONansen International Baronmental and Remote Sensing Centre Russia

Oceanic heat fluxes (Q) from the Nordic seas into the Arctic are investigated using apeechilying
Massachusetts Institute of Technology primitive equation model nested into an ECCO2 ocean state estimate
where semiempirical model coefficients are optimized for the Arctic Ocean. The model has 50 vertical levels
and in the Nordic seas its mesh size is around 4 km. It is forced with tAedResis model of the Japan
Meteorological Agency for the period 192P13. The heat fluxes are estimated across 4 meridional sections

in the Barents Sea Opening (BSO) and 4 zonal sections in the Fram Strait (FS). Comparison of the modelled
means indepth and alongsection variations of water temperature volume fluxes amhfluxes with the
corresponding characteristics derived fromsiitu measurements (Dickson et al. 2008) show a very close
correspondence. The timendencies derived from the models and fromsitu data slightly differ as the

model predicts about 2 timeless annual increase of Q in the BSO and the FS between 1997 and 2007. The
model data were further verified using satellite derived surface horizontal fluxes:-teamgvariations of Q

are investigated using wavelet analysis. The dominating periodseasonal 21 year and @ year periods.

Intensity of the seasonal and interannual variations of Q have similar intensity in BSO and FS. The seasonal
variations of Q in the BSO has slightly higher correlation with volume flux (V) them with integral inflow
temperature (T) while those of the FS correlate with V and very weakly with T.-Zhea& interannual
variations of Q are significantly correlated with variations of V and T in BSO and with V only in the FS. Relations
of Q with local winds sekevel varidgions and local oceaatmosphere heat exchange are discussed.

30

UARCTIC

m CONGRESS UArctic Congress 2016,-18 ®ptember, St. Petersburg, Russia
Y/

2016



Permafrost thawing and CO2 efflux of frozen peatlands: relationship spatial variability
trend of climate change (Western Siberia Russia)

Bobrik Anna

Department of Soil Science Lomonosov btng State University-12 Leninskie
Gory 119992 Moscow Russia

annbobrik@yandex.ru

Georgy Matyshalk,omonosowWloscow State University Russia; Olga Goncharova,
LomonosowWoscow State UniversifyRussia

Climate change recorded in recent decades in the N@f#st Siberia leads to a change in soils temperature
regime changing plant associations gradual degradation of permafrost and changing landscape as a whole.
Soil CO2 emission is one of the major pathways by which CO2 fixed be terrestrial plants is belek$eib

the atmosphere. Understanding of the contribution of northern terrestrial ecosystems in global carbon cycle

is very important for the assessment of interaction between oceans atmosphere and land. We investigated
the spatial and temporal varialiif of active layer thickness and CO2 efflux of CALM R1 grid. The research
CALM site R1 (Nadym Grid) (N63°@0r H c pp QU A& 20 G§SR 2y y2NIK 2F 28§
sporadic permafrost of north taiga. Soil carbon dioxide emission isholvdaes not differ from year to year

(156 £+ 21¢ 2013; 132+1% 2014; 170+£3@ 2015) mgCO2r2h-1. Average content of TOC in the upper 15 cm

2F a2Af Aad KAIK oon HNnpM PH20ODP ¢KS OfAYIFGAO NBO2N.
of annual air temperatures of ~2°C over the past 17 years (an averageé®to-4°C). For last 1years period

of CALM R1 measurements was determined that active layer thickness is characterized by high spatial and
temporal variability. Area with small activeykr thickness (<50 cm) decreased from 14% to 0% in this period.
Areas with deepest thaw (more than 200 cm) increased from 16 to 56%. Average active layer thickness
increases from 11946 to 166+8 cm from 1997 to 2014. The values of microbial biomasshatmithig
permafrost and hydrothermal conditions inhibit soil biological processes. So the main factor which
determines the soil carbon efflux is the depth of permafrost table; it determines the orgaattem
transformation processes.
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Climatic dynamics aka ice distribution in the Arctic

Bukatoy Aleksei

N

al NAYS | @8RNRLIK@aAOFKt LyadAaddzisS w! { .~ LA
Federation

newisland@list.ru

Anton Bukatov,Marine Hydophysical Institute RAS Russiktgrgarita Babiy
Marine Hydrophsgical Institute RAS Russian

Research of intraannual climatic variability of regional sea ice concentration distribution from 1969 to 2012
are carried out. The analysis of dynamics of monthly average climatic ice edge location is made on every
longitudealong its perimeter. The estimation of edge displacement velocity in latitudinal direction is given.
Longitudinal sectors with the maximum and minimum intensity of edge dynamics are defined. Considerable
dynamics of edge location in an intraannual cyclebiserved in longitudinal sector from 20E to 55E and in

the Bering strait. On annual average values of edge location latitude for every longitude degree the value of
its linear trend is counted. For the majority of regions the trend is positive. The ngodicant the positive

trend value is found in Greenland Barents and Chukchi seas and Bering strait. Regions with negative trend
are noted. It is observed at Taimyr and in the east of Kara sea. Also there are regions such as Laptey and East
Siberian seasvhere on the one sections along edge perimeter its trend negative and on the others it is
positive. Most essential on spectral density time cycles deviation of monthly average values of edge location
latitude from its linear trend are revealed. The maignsil in a spectrum is the oscillations with one cycle in

a year. Oscillations with the maximum spectral density are in Barents sea. Also at spectrum of oscillations
there are modes with two three and four cycles in a year. They are weaker annual andsteaghialy in
separate longitudinal sectors. In some regions the-fmyguency oscillations with the period from 2 and

more years are observed. The analysis of the ecoseelation functions connecting edge latitudinal
displacement and Wolf numbers of spkctivity with take into account and without trend of edge position

is made.
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Time scale of the Pliocene climatic cycles in the Arctic: Paleomagnetic Reconstruction

Elking Daria

All-Russian Research Institute for Geology and Mineral Resources \Gfahe

Ocean "VNIIOKEANGEOLOGIA" 1 Angliysky ASeRatersburg 190121 Russh;
Petersburg State University Universitetskaya Embankméngt Petersburg 199034
Russia

darielfly@gmail.com

Alexey Piskarell-Russian Research Institute for Geology anddvil Resources of
the World Ocean "VNIIOKEANGEOLOGIA" 1 AngliyskyeAseRatersburg 190121
RussiaSt Petersburg State University Universitetskaya Embankmerst7
Petersburg 199034 Russia

Considered to be an essential key for understanding of th&lEi K Q& LJ £ S20f AYF S GKS !
an area of higher scientific interest. Despite the increasing humber of studies dating of marine sediments
here is still a challenge due to the lack of biological material restrictions of the radiocarbiodnand
discrepancies in the existing magnetostratigraphic patterns. A paleomagnetic study that was carried out on

8 sedimentary cores recovered from the Mendeleev Rise has been revealed magnetostratigraphy up to the
Pliocene. Moreover these results hagdefined the mean sedimentation rate for the region which does not
exceed ca. 1.5 mm/ kyr. It means that contrary to the other widely accepted estimations establishing a cm/kyr
rate for the whole Arctic Ocean the sedimentation on the Mendeleev Rise carab@cterized as rather low

during the Quaternary period and first stage of Pliocene epoch. Spikes of the natural remanent magnetization
intensity and magnetic susceptibility have been discovered near almost all assigned chron boundaries that
may act as aindependent factor for their determination and also as a signature of some fluctuations in the
regional depositional regimes or other significant events. Furthermore inversions and abrupt changes of the
9 NI KQ& YIIYySGAO TASt Rkedwithcligaficariaibng & a gréé@idrazdeiitithaniitz 6 S
was assumed earlier. Thus the determined boundary of the geomagnetic polarity reversals could be
correlated with some shoterm climatic events in the Arctic Ocean.
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A multidisciplinary approacdb investigate the Climate Change effects in Arctic
permafrost areas

Guglielmin Mauro
Dista Insubria University Via Dunant 3 21100 Varese Italy
mauro.guglielmin@uninsubria.it

Stefano Pontilnsubria University Italyvito Vitale ISAC CNR ItalNicoletta
Cannonelnsubria University Italy

Since the mieR20th Century climate change (CC) has led to significant impacts in the arctic permafrost mainly
through active layer thickening and permafrost thawing. The related terrestrial Arctic ecosystanpdaty a

key role in the global carbon cycle have suffered different feedbacks. To monitor the effects of the CC at local
scale a new multidisciplinary approach has been started at Ny Alesund since 2014. Here a grid of 50X50m at
55 m a.s.l. was equipped monitor snow cover ground surface temperature (GST) active layer thickness and
thermal regime and vegetation changes as coverage species richness composition and structure. In addition
in each node the main soil properties were also characterized.|fFiG&?2 fluxes measures with a IRGA
system at the metric scale were carried out. Despite of the relative morphological homogeneity of the area
GST and vegetation show a quite strong spatial variability. The vegetation coverage varies beR¥estm 1

100% immetric plots. The first GST data are very variable with an annual mean ranges bedwetn3.6°C.
Vegetation type and snow characteristics seems the more effective factors in the GST differences. Snow cover
in fact is extremely variable as demonstrdtby the heigth during the last week before the onset of the
melting ranged between 98 and 42 cm. The active layer thickness (ALT) as the depth of 0°C isotherm during
the summer 2014 ranged between 117 and 194 cm. Despite of a good correlation betweandZ81T also

the soil characteristics seem to be important in the ALT spatial variability.
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The nutrient distributions and characteristicsumsner of Kongsfjorden Arctic:
Results based on a 3@ear observation

Ji Zhonggiang

The Second Institute @ceanography SOA China 36# Baochubei Road Hangzhou
310012 China

jizg@sio.org.cn

Haiyan JinThe Second Institute of Oceanography SOA China; Shengquanh®&ao
Second Institute of Oceanography SOA China; Yanpei ZAtsn&econd Institute
of Oceanography@A China; Jianfang Chéine Second Ingtite of Oceanography
SOA China

Kongsfjorden is a glacial fjord in Northwest Svalbard Arctic. The water melting from glaciers in the inner fjord
and the warm North Atlantic Current on the shelf will exchange withfibrd water inducing the variations

of the nutrients. We have conducted about 10 years of observations on early July from 2006 to 2015. Five
sampling sites were set from outer fjord to inner fjord for lelegm nutrients and Chlorophyll a study above

200m. According to the 1§ear observation this study achieved a general pattern of the nutrients (i.e. nitrate
silicate and phosphate) distribution. During this period the controlling water mass is the water from North
Atlantic Current i.e. Atlantic Water Y& T>3 S>34.65) and Transformed Atlantic Water (TAW;
T=1.0~3.86 S>34.65). In general salinity nitrate phosphate and silicate were increasing with depth in
contrast temperature and Chl a showed a decreasing trend. The nutrient contents in AW and TAW is muc
higher than the limitation content so in most of the water column it shows a nuttihtpattern. The surface

water plays an important role on the biological bump and the food web. In SW the averaged nitrate
phosphate and silicate contentwere 0.8 023 R Hd®m >Y2f k[ ® ¢23SGKSNI gAGK
0.36 in average) they showed a status of nitrogen limitation. The water in SW is mainly from the tidal glacier
and runoff while they play a different role on the contribution of nutrients didution and support
separately. In glacial water the nutrient contents are lower than SW however in runoff they are higher for
silicate and nitrate (about2@n ®n>Y2f k[ YR Hdn>Y2t k[ 0d . SAARSE |y
nutrient distribution in SW is the growth of phytoplankton which consumes a lot of nutrients and might
induce the nitrogen limitation.
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Impacts of ice retreat on the phytoplankton communities and organic carbon sink in
the Western Arctic Oceaunder the Arctic rapid Change

Jin Haiyan
Second Institute of Oceanography SOA China
jinhaiyan@sio.org.cn

Jianfang Cher¥anpei Zhuang Zhonggiang Ji Second Institute of Oceanography SOA
China

The Arctic is facing the rapid and severe changes in recent decades. With the tempeisihgend ice
retreating Arctic Ocean became warmer and fresher. Such kind of changes have the critical influence to the
maine primary production and the phytoplankton community strucures. In consequence it changpite on
carbon flux efficiency. Furtherme the inputs of terrestrial organic carbon were also changed due to
increasing river runoff thawing permafrost and coastal erosion. Nutrients photosynthetic pigments and bulk
organic carobn index were investegated based on 4 Chinese Arctic Researchid@#iNARE) Cruises
since 2008. The change of the primary production and the phytoplankton community in upper layer of the
Ocean as well as the composition of sedimentary organic carbon were studied compared with the collected
reference historical dataRigments induced phytoplankton communities showed that diatom dominated in
shelf area and with the continuously nutrients support by Pacific inflow water the pelagic ecosytem would
be lasted much longer than before. while in the deep basin the phytoplanktre dominated by nar@nd
pico-phytoplankton (with relative abundance increasing of prasinophytes and crysophytes) due to ice
retreating and freshening caused oligotrophic conditions.This would affect the marine origen organic carbon
sinking flux. Theesult indicated that the biomass of ice algae was decreased while the pelagic ecosystem
dominated and phytoplankton biomass was increase with the ice retreating. The marine origine organic
matter in the sediment was mainly influenced by the nutrient leva&d the primary production in the upper
ocean. The contribution of terrestrial organic carbon was also evaluated based on a ternary model including
bk/ NIGA2 twmo/ FYR .L¢ AYRSE LI NIYSGSNERO®
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