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"Smart City" environmental monitoring for sustainable Arctic settlements
Ezau, Igor - Presenting author1
1University

in Tromsø¸

Abstract text

Local climate of the Arctic settlements can significantly differ from its regional
background. The local climate is warmer. It results in many interdependent
environmental changes and feedbacks; some of them are potentially detrimental and
dangeroues. One may mention collapse of buildings, damage to pipelines and roads,
changes of water runways and expansion of altered ecosystems. These consequences
could be set under control if stakeholders and urban planners have access to highresolution, real-time environmental information. Information technologies - partially
based on high-resolution modeling and partially on low-cost meteorological sensors can provide an environmental component of an Arctic "smart city", and thus, would
facilitate implementaion of robust nature-based solution in such a remote locations. We
present here our experience with the construction and trial of the environmental
companent of a smart city. It based upon an UHIARC observational network deployed
in 5 Arctic cities and turbulence-permitting modeling with PALM applied to 3 Arctic
cities. We demonstrate a significant potential for nature-based solutions if this actual
knowledge would be taken into account. More advanced case studies are presented for
Nadym and Apatity cities in the Russian Arctic that are covered by the Belmont Forum
project SERUS.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study reveals that the Arctic cities are one to five degrees centigrade warmer
than their natural background
Research highlight 2
Massive deployment of low-cost meteorological sensors provides detailed
information for nature-based urban solutions
Research highlight 3
Environmental component of "Smart City" technology is essential to reduce climate
change risks and vulnerability
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“We're really fortunate to have hunters”: Arctic Food Security Planning in the
Inuvialuit Settlement Region, Canada
Wesche, Sonia - Presenting author1; Kenny, Tiff-Annie - Co-author2; MacLean, Jullian - Coauthor3
1University

of Ottawa, 2Université Laval, 3Inuvialuit Regional Corporation

Abstract text

In Arctic Canada, the cumulative influences of high market food costs, changing
livelihoods and economies (largely spurred by systemic policies of assimilation), and
environmental change present significant challenges to Inuit food security, with
particular implications for country (wild-harvested) food procurement. To address this
public health crisis, policies are required at multiple scales to protect and promote the
availability, accessibility, use and sustainability of country foods, within the context of
the broader food system. Here, we report on outcomes from a collaborative
engagement process with the six communities of the Inuvialuit Settlement Region
(ISR), a self-governing Inuit jurisdiction in the Western Canadian Arctic, where 46% of
households experience some level of food insecurity. University researchers worked
directly with a regional decision-maker and a network of local research assistants to
conduct 12 focus groups with community members across the region. We also
conducted 19 key informant interviews with representatives from food transportation,
food retail, and health sectors. An asset-gap analysis highlighted country food as the
key area of focus for planning and action across the region, including aspects related to
storage, sharing, harvester support, and capacity-building. While this process identified
cross-cutting regional trends, it also highlighted community-specific priorities and
challenges. Findings support a multi-pronged approach to improving food security in
the region, involving strategic investments in key community infrastructure, predictable
levels and equitable distribution of funding for harvesters, the embedding of
educational components across community programs, and sustained support for
cultural knowledge sharing. This collaborative research illustrates how communityscale engagement across a self-governing region can help identify gaps and
opportunities for food security action (SDG2) at both local and regional scales, align
resources across sectors, and support the development of policies that reflect
community knowledge(s), needs, priorities, values and capacities. More broadly, these
efforts aim to support health and well-being (SDG3) and build resilience (SDG11) in
Inuvialuit communities, while fostering sustainable relationships with Arctic marine and
terrestrial environments (SDG14, SDG15).
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study identified country (wild-harvested) food as the key area of focus for food
security planning and action across the Inuvialuit Settlement Region.
Research highlight 2
Findings support a multi-pronged approach to addressing and fostering food
security across a self-governed Inuit region.

3

Research highlight 3
Region-wide community-scale engagement can foster action on food security,
resource alignment across sectors, and policy development that reflects local
knowledge(s), priorities and capacities.
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(un)Secure futures: Canadian Arctic community anxieties related to security
impacts due to increased shipping and climate change
van Luijk, Nicolien - Presenting author1; Song, Gloria - Co-author1; Dawson, Jackie - Coauthor1; Carter, Natalie - Co-author1; Parker, Colleen - Co-author2; Grey, Kayla - Co-author1;
Provencher, Jennifer - Co-author3
1University

of Ottawa, 2Nunavut Marine Council, 3Environment and Climate Change Canada

Abstract text

Changes in Arctic climate has increased the potential for shipping through Arctic
regions such as the Northwest Passage in Canada. Ensuing global interests in
Arctic shipping carries risks of increased ocean conflicts, raising questions of Arctic
sovereignty and security. But how might ocean interests and conflicts impact
Indigenous peoples that live in the Arctic?
Discussions of Arctic sovereignty and security have traditionally focused on how
issues such as ocean conflict impact the nation state, from the perspective of state
interests. However, more recently, scholars and communities have noted the
importance of addressing the perspectives and interests of other actors, in
particular, Indigenous peoples. Indigenous peoples in the Arctic have long
advocated for conceptualizing Arctic sovereignty as Indigenous sovereignty. An
Indigenous-centered conception of Arctic sovereignty and security requires an
understanding of how climate change and ocean conflicts may impact Indigenous
communities.
This presentation offers a unique contribution to Arctic sovereignty and security
discourse by presenting concerns relating to marine issues expressed directly by
members of 14 communities located in three regions of Inuit Nunangat (Inuit
homeland) in Canada. Our findings show that Inuit communities have concerns
about unknowns associated with the changing climate and increased shipping,
including implications of increased international interest in the Canadian Arctic,
which could pose threats to the ability of Inuit to protect their sovereignty and the
environment they live in. We argue that these concerns should be considered
integral to discussions about climate change, ocean conflicts, and Arctic sovereignty
and security.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This project emphasizes the importance of Inuit perspectives in considering ocean
conflicts and the impacts of increased Arctic shipping.
Research highlight 2
This project reveals how increased international interest in Canadian Arctic waters
could impact Inuit sovereignty and livelihoods.
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A Dynamic Risk-Informed Approach to a Feasibility Study of a Pan-Arctic
Emergency Response System with a "Do Nothing" Option
Fong, Jeffrey T. - Presenting author1; Marcal, Pedro V. - Co-author2; Berkman, Paul Arthur Co-author3,4,5; Chapman, Robert E. - Co-author6
1U.S.

National Institute of Standards & Technology, 2Impact Corporation, 3Science

Diplomacy Center at EvREsearch LTD and MGIMO University, 4Program on Negotiation at
Harvard Law School, 5United Nations Institute for Training and Research (UNITAR) ,
6Chapman & Associates
Abstract text

All modern engineering projects for specific goals begin with a risk-informed
feasibility study, which usually involves five steps:
1.
2.
3.
4.
5.

Develop a preliminary design of the physical infrastructure.
Compile a list of options to address a specific goal.
Conduct a risk analysis for each option.
Conduct a risk-informed cost-benefit analysis for each option.
Evaluate the economic viability of each option to determine whether one or more of
the options is feasible.
The concept of risk in Step (3), as defined by the product of two quantities, failure
probability and failure consequence, is commonly applied as a static one (i.e., time
independent). In reality, that is not true, because both failure probability and
consequence depend on time. It is well-known to engineers that failure probability
of structures and components change with ageing, involving failure
consequences that may become more severe due to climate change. To illustrate a
dynamic risk-informed approach, we present an engineering feasibility study of a
large infrastructure project, namely, a Pan-Arctic Emergency Response System
(PAERS). Over the years, as Arctic Ocean sea ice has been diminishing, maritime
ship traffic has been increaseing, as documented with the longest continuous
satellite record north of the Arctic Circle from 2009 onward, which is shown in
previous studies by the author team. In 2012, the total number of passengers in
conventional and expedition cruises exceeded 80,000. This has raised a major
maritime safety concern, because "the area is plagued by a lack of adequate
nautical charts, virtually no navigation aids, poor communication systems and a lack
of infrastructure," said recently by Roger Rufe, a former vice admiral of the U.S.
Coast Guard. To implement existing emergency response agreements that are in
force among the eight Arctic states, it is imperative that a project like the PAERS be
proposed with feasibility studied to determine whether a major investment is
justified. Thus we undertake the task of (1) developing a preliminary design of a
PAERS, (2) listing a total of six options including a "do-nothing" option, (3)
conducting a dynamic risk analysis of each option, (4) conducting a risk-informed
cost-benefit analysis of each option, and (5) evaluating the economic viability of
each option to determine whether any one or more of those six options is
feasible. Significance and limitations of the methodology of this study and some
concluding remarks appear at the end of this paper.
_______________________________
*Contribution of the U.S. National Institute of Standards & Technology. Not subject
to copyright.
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study provides robust risk analyses associated with funding the development of
a Pan-Arctic Emergency Response System (PAERS)
Research highlight 2
This study quantifies the cost of the "do nothing" option, which has general
application with informed decisionmaking that operates across a 'continuum of
urgencies'.
Research highlight 3
This study provide unique analyses about Pan-Arctic infrastructure development
that also will facilitate common-interest building for sustainability in the Arctic
Ocean.
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A few remarks on the influence of the contemporary climate on the environment
of SW Spitsbergen
Migała, Krzysztof - Presenting author1
1University

of Wroclaw, Institute of Geography & Regional Development

Abstract text

Krzysztof Migała, Marzena Osuch, Elżbieta Majchrowska-Łepkowska, Tomasz
Wawrzyniak, Łukasz Stachnik, Dariusz Ignatiuk and Piotr Owczarek.
On the basis of the long-term climatological data from the Polish Polar Station at
Hornsund Fjord, SW Spitsbergen (1979 - 2019), we undertook an analysis of
selected climatological indices, followed by an attempt to assess the scale of impact
on the local environment. The indices were selected based on the
recommendations of the European Climate Assessment & Dataset (ECA&D, 2013)
and in accordance with the WMO recommendations in relation to drought indices
(WMO, 2016). Phyto-bioclimatic indices (sum of temperatures, growing degreedays, length of growing season) were supplemented with indices with the thermal
o
threshold of daily mean air temperature of +2.5 C. Some of the temperature and
precipitation indices were calculated based on percentiles of these variables
calculated for a population of daily values from the 1981-2010 climate standard. In
addition, we paid attention to the number of melting days (NMD days with Tmax ‰¥
0°C), which can be treated as a simple index of snow cover formation and snow
avalanches as well as the winter element of the glacier mass balance and the initial
conditions of active development of the permafrost layer, solifluction and
geohazards of slope mass movement. Most indices based on temperature and
precipitation show an increasing trend, except for a few that show a decreasing
trend as a result of warming. These include: HDD15.5 (heating degree-days
expressing the energy needed to heat a building), ID (No. of ice days), Tavg10p
(No. of cold days), CD (No. of cold & dry days), CW (No of cold & wet days) and
drought indices for some months.
A greater share of both cyclonal and anticyclonal circulation from the S+SW sector,
forcing the advection of warm air masses from the south, was decisive in terms of
the trends of change in comparison with the long-term mean. Both extreme
precipitation and drought events depend on anomalies of geopotential height of
500hPa and of precipitable water determined by the baric field over the North
Atlantic.
Trends in change of climatic variables have an impact on the dynamics of local
geoecosystems. They produce faster ablation and retreat of the glaciers,
degradation of permafrost, intensification of the hydrological cycle in glacier-filled
and glacier-free basins and changes in the condition and growth of tundra
vegetation.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Climate indices are analysed based on the measurements in the period 1979-2019
at the Polish Polar Station at Hornsund Fjord, SW Spitsbergen.
Research highlight 2
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We also note that both extreme precipitation and drought events depend on
anomalies of geopotential height of 500hPa and of precipitable water determined by
the baric field over the North Atlantic.
Research highlight 3
We pay attention on faster retreat of the glaciers, degradation of permafrost,
intensification of the hydrological cycle and the conditions of tundra vegetation.
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A Fully-Annotated Imagery Dataset Of Sublittoral Benthic Species In Svalbard,
Arctic
Medelytė, Saulė - Presenting author1; Buškus, Kazimieras - Co-author2; Vaičiukynas,
Evaldas - Co-author3; Šiaulys, Andrius - Co-author4; Olenin, Sergej - Co-author4; Šaškov,
Aleksej - Co-author4; Verikas, Antanas - Co-author5
1Marine

Research Institute, Klaipėda University, 2Faculty of Mathematics and Natural

Sciences, Kaunas University of Technology, 3Faculty of Informatics, Kaunas University of
Technology, 4Marine Research Institute, Klaipeda University, 5Faculty of Electrical and
Electronics Engineering, Kaunas University of Technology, Kaunas
Abstract text

Due to rapid technological development, underwater cameras' resolution and overall
usage potential have significantly increased, leading to studies in hard-to-reach
areas that were previously limited by depth or other physical constraints now more
easily completed. Seabed habitat classification and mapping, marine environmental
monitoring and impact assessment are among areas where underwater camera
techniques have been widely used. However, it is not always feasible for marine
biologists to manually analyze many hours of collected video material since this
process is laborious and time-consuming, urging the community to look for
automated video analysis methods. Emerging novel imagery recognition and deep
learning methods open up the opportunity for more effective, accurate, and rapid
analysis of seabed images.
In our work, underwater video material of the bottom macrofauna was collected in
Spitsbergen island's European Arctic waters, Svalbard Archipelago. In total, 47
video samples that resulted in 2D video mosaics were collected in 8 Svalbard bays
in Isfjorden and Hornsund. Nine taxonomists working with Arctic fauna were
involved in identifying visible biological features to the lowest possible taxon. 77
biological and physical features were identified; however, 12 most common and
reliable biological ones were selected for annotating the 2D mosaics. In order to get
the most accurate and dependable annotated objects, co-annotation was
performed. Several experts manually annotated 2D mosaics using the Labelbox tool
and co-annotations were refined using the SurveyJS platform. Our annotated image
dataset resulted in total of 2242 annotated objects, where the most dominant ones
were brittle stars (974) and tube dwelling polychaetes (890), tube-dwelling anemone
(233) and burrowing sea anemone Halcampa sp. (49). Annotated brittle star images
were used to pre-train a deep learning model, once trained; once trained, the neural
network was tasked with segmenting the seabed mosaics into two classes: brittle
stars and background. Consequently, the resulting automatic image segmentation
model demonstrated rather well estimates with 78.6% - 94.4% of brittle stars
detected and counted. Automatic brittle stars detection shows promising steps into
much faster underwater video analysis techniques, motivating us to continue with
other annotated taxons.
Marine biologists can use our dataset as a biological atlas, while practitioners in the
fields of machine vision, pattern recognition, and deep learning as training material
for the development of various tools of automatic underwater imagery analysis.
Session
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Session 3 - Arctic Coasts in Transition
Research highlight 1
Our annotated image dataset resulted in total of 2242 annotated objects containing
12 biological features
Research highlight 2
Resulting automatic image segmentation model demonstrated rather well estimates
with 78.6% - 94.4% of brittle stars detected and counted.
Research highlight 3
Our study represents promising steps into much faster underwater video analysis
techniques

11

A Multidisciplinary Model for Examining Arctic Security, Infrastructure, and
Health: Methods and Approaches From the Fulbright Arctic Initiative Program Cohort III
Rink, Elizabeth - Presenting author1; Poelzer, Greg - Presenting author2
1Montana

State University, 2University of Saskatchewan

Abstract text

The Fulbright Arctic Initiative (FAI) brings together scholars from the United States,
Canada, the Kingdom of Denmark (Greenland and Faroe Islands), Finland, Iceland,
Norway, Russia and Sweden to foster science diplomacy and collaborations on
Arctic issues. Using a multidisciplinary model, research and policies relevant to
Arctic nations€ ™shared challenges and opportunities are addressed in three
thematic groups: 1) Arctic Infrastructure in Changing Terrestrial and Marine
Environments; 2) Arctic Security, Solidarity and Cooperation; and 3) Community
Dimensions of Health. This workshop presents scholars from the third cohort of FAI
to discuss interdisciplinary approaches and methods for translationing research into
practice and policy.
Arctic Security. What is security? How is security defined in the context of Arctic
nations, communities, and global relationships? What are the differences between
individual, regional, national and international security and do those differences
create conflict between communities, other rights-holders and decision-makers? To
conduct this investigation, the FAI III Arctic Security groups uses a case-based
method to workshop conflict points with local community members and leaders,
rights-holders, government officials, and academics. Our goal is to identify
effective methods to facilitate common understandings across interested groups
that can be used to drive policy reviews to determine friction points and cooperative
opportunities for various Arctic security issues.
Arctic Infrastructure. The Arctic commands resources of huge importance for the
global energy transition from a carbon-based economy. In parallel, Arctic
communities have a unique opportunity to build and enhance local sustainable
infrastructure. Developing sustainable infrastructure projects are not just technical
installations, but often have a large social impact. The FAI III Arctic Infrastructure
group presents examples from Arctic communities that address: 1) how
communities imagine infrastructure projects as part of their future lives; 2) what
Green transition mean in an Arctic context; and 3) what can infrastructure transition
process look like.
Community Dimensions of Health. While many metrics have measured the health
of Arctic communities including the wellbeing of indigenous and local peoples,
topics such as sustainable infrastructure development, climate change, and access
to clean food sources are understood as critical to address if sustainable
development is a goal for Arctic communities. Thus, we examine the intersection of
well-being in Arctic communities with the following questions: How do communities
connect wellbeing and sustainable living? How might wellbeing increase with
greater attention to the UN€ ™s sustainable development goals? How can
community-developed and community-oriented practices be developed to positively
affect the wellbeing of Arctic residents?
Session
Session 5 - Experiences from the science-policy interface in the Arctic
12

Research highlight 1
Identify methods for common understandings across interested Arctic groups that
can be used to drive policies to determine friction points and cooperative
opportunities for Arctic security issues.
Research highlight 2
Demonstrate how communities imagine infrastructure projects in their every day
lives, in the areas of Green transition in an Arctic context and what infrastructure
transition processes look like.
Research highlight 3
Examine the intersection of well-being in Arctic communities related to the
integration of well being and sustainable living, well being and the SDGs, and
community-oriented well-being practices.
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A new approach for climate change risk assessment in aquaculture
Ytteborg, Elisabeth - Presenting author1; Falconer, Lynne - Co-author2

,

1Nofima 2University

of Stiring

Abstract text

Climate change is already affecting food production world wide, including
aquaculture. However, the impact of climate change will vary considerably within the
different sectors, as will the ability to adapt and respond. As aquaculture includes a
diversity of production systems, species, and farming environments, assessment of
climate change impacts is complex.
Atlantic salmon is a major species of high commercial importance, and Norway
represents over half of all salmon production. Salmon farming in Norway spans
almost the entire Norwegian coastline, and the different geographical regions are
exposed to a diverse climate, ranging from arctic conditions in the North to
temperate conditions in the South. We have used Norwegian salmon aquaculture as
a case study to explore how climate change impacts and adaptation measures can
be identified.
Stakeholders and policymakers are under pressure to make decisions on climate
change based on existing knowledge. An insufficient knowledge base, or
generalisation of climate change impact at sector level will miss the species and
area specific complexities and affect the ability to respond to future challenges that
industry and associated stakeholders must consider within their short and long-term
plans. Based on literature searches and stakeholder discussions, we identified a
total of 45 impacts and 108 adaptation responses. Almost all impacts were linked to
multiple climate stressors, and many adaptation responses can be used for a range
of impacts. For some impacts, adaptation responses implemented by aquaculture
producers at a farm site will be sufficient, while others will require an industry level
strategy or further involvement from policy makers. These results highlight the need
for more trans-sectorial research.
1
2
Diversification of aquaculture is listed by the FAO , EU , and the Norwegian
government amongst the important strategies for adapting to climate change and
maintaining a sustainable food production. The presented approach is relevant to all
aquaculture production sectors, as well as fisheries and other food production
systems more generally. The method can be adapted and applied for other species
and areas, and the inventory provided here may be considered as a template.
Ultimately, more informed assessments that focus on particular parts of the
aquaculture sector, such as Norwegian salmon aquaculture, will strengthen the
st
sector as a whole and allow aquaculture to fulfil its increasingly important role in 21
Century food production.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Understanding the real-world complexities of climate change is important when
developing adaptation strategies for aquaculture, as simplifications and
generalisation may underestimate the challenges.
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Research highlight 2
We identified a total of 45 impacts and 108 adaptation responses, where almost all
impacts were linked to multiple climate stressors, and many adaptation responses
can be used for a range of impacts
Research highlight 3
The method presented can be adapted and applied for other species and areas,
and the inventory provided here may be considered as a template.
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A Roadmap for Arctic Observing and Data Systems(ROADS)
Starkweather, Sandy - Co-author1; Larsen, Jan Rene - Presenting author2,3
1Arctic

Monitoring and Assessment Programme (AMAP) Secretariat, 2Arctic Monitoring and

Asessment Programme (AMAP) Secretariat, 3Sustaining Arctic Observing Networks (SAON)
Secretariat
Abstract text

Arctic observing and data systems have been identified as critical infrastructures to
support scientific understanding and decision-making from local to regional and
global scales. Yet there are many challenges to developing, integrating and
sustaining the needed systems. These challenges arise from the complexity of
coordination across many organizational centers of action, sparse deployment and
telecommunications infrastructure and physical conditions of polar regions that
constrain technology options.
Sustaining Arctic Observing Networks (SAON) was initiated to address the
challenges related to coordination across a heterogeneous collection of national and
organizational actors engaged in Arctic observing. Within this complex partnership
setting, SAON recognizes the value of € ˜ polycentric€ ™governance models, which
work to generate alignment around shared goals across many centers of action in
non-hierarchal arrangements. Polycentric thinking has inspired SAON€ ™s vision for
a coordination and planning framework for developing observing and data system
requirements and implementation strategies under its Roadmap for Arctic Observing
and Data Systems (SAON-ROADS).
The success of the SAON-ROADS vision is highly dependent on the engagement of
SAON partners in the planning process. Key components in this engagement
process are so-called Shared Arctic Variables (SAVs). We will present a
comparative analysis of how two independent projects, both self-identified as
SAON-ROADS partners, are interpreting the ROADS guidance and initiating efforts
under its framework.
ROADS calls for equitable partnering with Indigenous Peoples, a focus on shared
benefits from observing and data systems, complementarity to existing regional to
global observing efforts, and incremental approaches that are flexible and inclusive.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Generate alignment around shared goals on observing across many centers of
action in non-hierarchal arrangements
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A structured analysis of sustainability in Arctic transport studies
Hermann, Roberto Rivas - Presenting author1; Cariou, Pierre - Co-author2; Faury,
Olivier - Co-author3; RIGOT-MULLER, Patrick - Co-author4
1

Centre for High North Logistics- Nord Universitet, 2Kedge Business School, 3EM
Business School - Laboratoire Metis, 4Maynooth university Business School
Abstract text
With climate change and the opportunity to exploit oil and gas reserves, the arctic
has been the subject of numerous analyses in the former years. In the same time,
IMO and Arctic coastal states are creating a more constrained framework to protect
the environment, to limit the impact of human activities upon the flora and fauna and
to better integrate local communities. From an analysis of 239 articles, we
assessed how sustainability is considered within the literature over the past 30
years. Our result highlighted that, if there are numerous sustainable approaches
according to the country, the subject is still under-represented.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Our results show that despite a recent surge in publications on Arctic shipping, there
is a scarcity of academic studies covering environmental issues.
Research highlight 2
Academics agreed that there is not just 'one Arctic' but numerous ones, and thus
there are various ways to implement a sustainable development. If the climate
change opens new business opportunities,
Research highlight 3
Each coastal state has its own perception of a sustainable policy and development.
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Alaskan Case Challenge: Coastal Erosion, Permafrost Melt and Coastal Homes
Sliding into the Sea
Parlow, Anita - Presenting author1
1Formerly

Harvard-MIT Arctic Fisheries, Wilson Center Team Lead Polar Code Initiative,
Fulbright Scholar-Iceland
Abstract text

With howling storms, and storm climatology indicating an increase in numbers and
intensity, crashing against the cliffs in Northern Alaska, no longer protected by the
sea ice that curbed the erosion of coastal communities that depend upon the Bering
and Chukchi seas for their sustenance, the rapid changes are threatening hundreds
of communities that have lived on both sides of the Bering Sea for thousands of
years.
The frequency of extreme weather events along with diminished sea ice is, indeed,
creating new opportunities, however this panel will focus on the changes in longstanding human activity, including the development of adaptation strategies at local,
regional and Arctic-wide levels.
In Alaska, what is being called as ¨America's first wave of climate refugees¨ are
seeking relocation in a region where the US Government agencies report that
erosion affects 86% of Alaskan Native villages. By 2009, thirty-one Alaskan Native
villages were threatened. By 2021, scores more villages are sliding into the sea,
sinking from permafrost melt as coastal retreat rates are significantly increasing.
With communities such as Newtok, Shishmarif and Kivulina reaching out to the U.S.
Federal Government for assistance, either to shore up their homes or village
structures that are collapsing from the high cliffs to the Bering or Chukchi Seas, or
infrastructure collapse due to melting permafrost, the assistance is, thus far, scant.
Few authorities exist to financing mitigation, resiliency, reconstruction or relocation
strategies. The Federal emergency apparatus is not yet structured for ¨slow moving
crises." The science, advoccy, policy nexus
This panel will draw from several adaptation strategies developed in Norway
and, Europe to increase coastal resilience, internalize coastal erosion response
costs, include risk and cost in planning and investment decisions and monitor and
map the processes at both local, national and regional levels. Further, the panel will
discuss coastal erosion management from piecemeal to comprehensive planning
and strengthen the knowledge base from ecosystem to socio-economic
considerations. This panel will also draw from Russia in the Nenets region where
resiliency practices of reindeer herders have generated interested several Alaska
Native communities seeking to shift from subsistence to reindeer agriculture.
One coastal elder said, ¨We the Inupiaq have been adapting for thousands of years,
so eventually, we are going to be forced to adapt. One way or another, we're going
to get down here and still continue our subsistence way of life.¨
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
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Through lens of Bering Sea region, the planet's existential crisis is in plain view as
changes cascade through marine ecosystems, impacting its nuanced balance and
those who depend upon it for food.
Research highlight 2
Shows how biodiversity, habitat and climate change are all inter-related, impacting
the survival of species, their integration and the ongoing displacements that may
impact their very survival.
Research highlight 3
Shows that Indigenous peoples, contributing the least to carbon footprint, live on the
front lines of climate's impact, are the most able advisers on planetary balance after
2,500 years in the Arctic.
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An Atypical Case Study on Arctic Science Diplomacy: Based on Interviews with
Chinese Scientists
Xu, Qingchao - Presenting author1
1University

of Chinese Academy of Sciences

Abstract text

China's Arctic science diplomacy in practice goes ahead of that in theory. As
China's Arctic Policy Whitepaper addresses, scientific research collaborating with
international colleagues has been a priority for China's Arctic engagement since the
end of Cold War in 1990s.While in face-to-face interviews with Chinese natural
scientists on the Arctic, "Science Diplomacy" is a new term from the West that they
are not familiar with.They feel puzzled about the cause-effect of science and
diplomacy in practice. Generally in their eyes scientific cooperation alone, as a
single variable, does not determine the diplomatic situation of a country.Focused on
Arctic science diplomacy, there are marked differences between international Arctic
governance system and China's corresponding scientific institutions and
mechanism.For Chinese scientific associations/societies, adaption to Western
system is definitely a long way. With the development of China's science,technology
and innovation, it is increasingly a double-edged sword for China's enlarged
participation in Arctic affairs. Chinese scientists begin to learn how to deal with the
unfavorable public opinion environment after confronting unexpected difficulties in
promoting international scientific cooperation with Arctic states especially in the
context of "great power game" back to the Arctic region.Though many challenges
facing Chinese scientists, it is a must to cooperate with international colleagues to
promote the Arctic sustainability with sincere endeavors.This papers aims to explore
this broad topic from a small angle, focusing on Chinese scientists who are
supposed to conduct science diplomacy along with those science and technology
diplomats on behalf of China, exploring the relationship between science and
diplomacy as well as politics in Arctic context. For this, interviews with Chinese
scientists in person compose the most important methodology for this
study.Research questions are put forward herein: How do Chinese scientists
understand the term ¨science diplomacy¨? What does it imply for China's Arctic
policy-making?
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study includes findings from face-to-face interviews with dozens of Chinese
scientists in the past three years, providing tiny but important clues to understand
China's Arctic science diplomacy.
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An Emerging Maritime Security Dilemma in the High North: Implications for
Arctic Security
Ohnishi, Fujio - Presenting author1
1Hokkaido

University

Abstract text

Discussed elsewhere in international relations(IR), mutual recognition of outside
authority of individual states, shared perception on common interests among them
and existence of institutions securing these interests are the foundation of interstate
relations. However, as the Russian Minister of Foreign Affairs Sergey Lavrov
proposed to bring security issues on the table at the Reykjavik ministerial meeting of
the Arctic Council in May 2021, there are some signals that anxiety over stable and
peaceful relations among the member states of the Council arose by risking these
foundations. It could be seen as a continuum or the Russian response with the
speech made by the US Secretary of State Mike Pompeo who announced at the
same occasion of Arctic Council in May 2019 that the Arctic had become an arena
for power and for competition.
The backdrop of Lavrov's proposal was indeed recent developments in international
politics in the Arctic. After the end of the Cold War, the Arctic region has been
considered as a stable and peace area or the Zone of Peace, immune from the
heighted tensions outside the region. Arctic exceptionalism continues to be a
powerful discourse in a foreseeable future, however, the growing strategically
competitive relationship among the United States, Russia, and China casted
shadows over the current stable international relations in the Arctic. For the recent
years, Arctic scholarship has debated over how to evaluate impacts and influence of
the strategic competition at global level against the regional international relations in
the Arctic and produced various understandings.
In order to contribute the debate, this paper argues that there are conflicts of
interest between Russia and the United States over maritime access inward and
outward the Arctic Ocean. In other word, it argues an emerging maritime security
dilemma between the two countries based on the analysis of their intention and
activities in the High North, where the North Atlantic crosses with the Barents Sea. It
also considers implications of this maritime security dilemma in the High North for
Arctic security and presents, if any, what new and cooperative solutions are
required to ensure sustainability of stable and peaceful interstate relations and
Arctic governance.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This paper argues that there are an emerging maritime security dilemma between
Russia and the United States in the High North
Research highlight 2
It examines intentions and activities both of Russia and the United States regarding
the High North.
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Research highlight 3
It contributes the debate over the Arctic security by considering the implications of
the dilemma and possible pathway toward sustainability of international relations in
the Arctic.
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An exploratory analysis of warming effects on wealth in the Barents Sea fisheries
Kvamsdal, Sturla - Presenting author1
1SNF

- Centre for Applied Research at NHH

Abstract text

The Barents Sea and Arctic regions in general are facing significant impacts from
climate change. A major concern is increasing temperatures and polar regions heat up
faster than most places on earth. I explore four different scenarios of temperature
impacts on the Barents Sea cod, its fishery, and the level of natural capital - wealth that the fish stock represents. My framework incorporates interaction with the main
prey, capelin, under uncertainty in the population dynamics equations and under two
relevant management regimes. One regime is based on maximum sustainable yield
(MSY) and one is based on ecosystem-based management (EBM). Because of
uncertainty over how warming will impact the Barents Sea cod, be it via spawning
conditions, recruitment success, availability of forage fish, or habitat changes, the
investigated scenarios include both positive and negative impacts on parameters in the
population dynamics. I specify a simple model for temperature development, based on
stylized assumptions about warming in the Arctic, that is incorporated into an
established bioeconomic model for the cod fishery. Impacts are considered over a fifty
year horizon. Wealth under MSY is surprisingly robust to temperature impacts, and
only under one scenario with negative impacts is there a significant wealth effect and
then only in the long run. The EBM regime would increase wealth from ten to twenty
percent in all scenarios, but outcomes are more sensitive to the type and significance
of the temperature impact.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Ecosystem-based management can increase the value of the Barents Sea cod
fishery under warming
Research highlight 2
Management of the Barents Sea cod based on MSY is sustainable under most
scenarios of warming
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An Ocean Apart? Maritime Boundary Agreements and Disputes in the Arctic
Ocean
Østhagen, Andreas - Presenting author1,2
1Fridtjof

Nansen Institute, 2High North Center

Abstract text

The Arctic region is sometimes described as an area of geopolitical competition and
boundary disputes. However, in terms of territorial and maritime claims, such portrayals
are misleading. Our examination of maritime boundaries in the Arctic, and Arctic state
practice concerning baselines, maritime claims and extended continental shelf
submissions in the central Arctic Ocean, shows that the Arctic is a maritime space
where states have settled disputes before real conflict could emerge. In that sense the
Arctic is arguably an ocean apart and the case of the Arctic can be of broader
relevance regarding maritime disputes in other regional contexts.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study contrasts Arctic maritime boundary experiences with global trends
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Application of ANN to predict vertical distribution of zooplankton in the Arctic
coastal waters influenced by glacial and riverine discharge
Szeligowska, Marlena - Presenting author1; Trudnowska, Emilia - Co-author1; Boehnke,
Rafał- Co-author1; Błachowiak-Samołyk, Katarzyna - Co-author1
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of Oceanology Polish Academy of Sciences

Abstract text

Glaciers and ice sheets are one of the most sensitive indicators of on-going climate
change. In polar regions, the increased seasonal release of glacial meltwater loaded
with terrestrial matter has numerous consequences on the coastal marine
environment, especially for plankton production. Copepods of the genus Calanus are
the key components of zooplankton in the Arctic and they are responsible for the
sustainability of large stocks of seabirds, fish, and in consequence for marine
mammals. Even though they have limited ability to control their horizontal position,
they can regulate their vertical distribution to maximize/optimize feeding conditions
and minimize predation risks. However, ecological patterns in the coastal waters
influenced by glacial and riverine discharge are nonlinear and studies on them require
methodologically advanced approaches such as Artificial Neural Network models.
Thus, the aim of this study was to construct the regression model that could predict
vertical distribution of the Calanus spp. under various layering of bio-physical
conditions in the West Spitsbergen coastal waters (European Arctic). In summer of
2019 and 2021, we studied hydrography, turbidity, fluorescence of chlorophyll a (as
a proxy of phytoplankton prey) as well as particles and zooplankton fine scale vertical
distribution patterns by optical particle counter (Laser Optical Plankton Counter,
LOPC) and underwater camera (Underwater Vision Profiler, UVP). Additionally, the
position of Calanus copepods in the water column was verified by traditional plankton
nets (WP2) by sampling 3 different layers (0-10 m, 10-50 m, 50-bottom). Turbidity
levels and prey availability were the most important drivers of vertical distribution of
Calanus spp. We used all of the studied parameters to construct the Artificial Neural
Network model focused on vertical distribution of the fifth copepodite stage of Calanus
spp. that is the most attractive for higher trophic levels. This automatic tool could
minimize both the effort of sampling with standard plankton nets in severe Arctic
conditions and also time-consuming taxonomical analysis of zooplankton samples.
Moreover, such networks have the ability to ¨learn¨ by processing more data which
increases the accuracy of their predictions. Thus, this study is a milestone towards
more precise predictions on vertical distribution of Calanus spp. in the complex and
dynamic environment of the West Spitsbergen during glacial melting season.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
In the Arctic coastal waters, meltwater with suspended sediment delivered by
marine- and land-terminating glaciers affects Calanus copepods - the key Arctic
zooplankton.
Research highlight 2
Turbidity levels and prey availability are the most important drives of vertical
distribution of Calanus spp.
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Research highlight 3
Artificial Neural Network model has a great potential to predict vertical distribution of
the fifth copepodite stage of Calanus spp. that is the most attractive for predators.

26

Arctic Health Innovations
Logunov, Konstantin - Presenting author1,2,3; Antipov, Sergei - Co-author4
1St.

Petersburg University, 2Medicon LLC, St. Petersburg, 3Remote Health Association,

Tomsk, 4CCM LLC, Tomsk
Abstract text

Objectives: To figure out modern efficient models of medical care for remote Arctic
industries we analyzed 15 years of remote health care practice in a big network
medical company providing occupational and emergency health services for the
Russian oil and gas production industry in Russian Arctic regions (along the
Northern Sea Rout, Kara Sea, Sabetha port), both onshore and offshore.
Methods, Procedures: Continuous observation, statistical analysis of morbidity,
mortality, and treatment results in industrial personnel at different endpoints
depending on the variability of care models. Cost-efficacy analysis of several
occupational health interventions. Targeted polls of Customers. Dynamics of new
customers.
Observations: The best practices which provide the maximum efficacy include risk
assessment and risk management, action planning for emergencies, telemedicine,
education, registry maintenance. Each of all these gave a 10-100-fold rise in
Customer satisfaction, seriously improved medical statistics. Telemedicine implies
both: the delivery of highly specialized diagnostic technologies directly to the
industrial production site, where a GP or paramedic is present, and it implements
the direct replacement of medics with gadgets at the patient's bedside. Education
involves hands-on training for both industrial personnel at remote sites and for
medical professionals who provide care. The 2020-21 COVID19 pandemic was and
continues to be a great real stress test for remote health models when systemic
integrated management procedures play a pivotal role in ensuring smooth industry
operation due to the high quality of back medical services. Above mentioned
services (risk assessment and risk management, action planning for emergencies,
telemedicine, education, registry maintenance) happened to be vertebrae in a
backbone of health care provided at remote sites. The main success indicator for
remote health services provided is the uninterrupted, non-stop production processes
at remote sites.
Conclusions: To guarantee sustainable development in the Arctic region modern
efficient models of medical care for remote industries are necessarily
comprehensive, modular, adaptive, and rely on personnel health registers. Remote
health practices gain a 5-15% rise in price every year, but it pays off in greater labor
productivity and in improving the health of industry personnel.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Modern efficient models of medical care for remote industries intend to guarantee
sustainable development in the Arctic region
Research highlight 2
Modern efficient models of medical care for remote industries are necessarily
comprehensive, modular, adaptive, and rely on personnel health registers
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Research highlight 3
Remote health practices gain a 5-15% rise in price every year, but it pays off in
greater labor productivity and in improving the health of industry personnel.

28

Arctic Ocean: Blue Economy of the Region 2050
Lazariva, Anastasia - Presenting author1; Nilssen, Frode - Co-author2; Kalinin, Alexey - Coauthor1; Middleton, Alexandra - Co-author3
Institute for Emerging Market Studies, 2Nord University Business School,
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Abstract text

While the impact of climate change is accelerating in the Arctic, at the same time it
opens up new potential of the region, including the Blue Economy of the Arctic
Ocean. The Blue Economy concept seeks to support economic growth, social
inclusion and the preservation or improvement of livelihoods. At its core is socioeconomic development that does not cause degradation of environment and
ecosystems. The assets of the world's oceans are estimated at $ 25 trillion, but the
world's oceans are explored only by 2-5%. The ocean economy, including logistics,
shipbuilding, bioresources, minerals, tourism etc. will reach $ 3 trillion by 2030,
while the oceans and seas already feed 10-12% of the world's population and
absorb about 30% of anthropogenic CO2 emissions. The Arctic Ocean is home to
34 species of marine mammals, 633 species of fish, etc. The Arctic Ocean already
plays a significant role in the economy of the Arctic states and its resources are
essential to meet people basic needs and ensure welfare, urban and local Arctic
development. Many Arctic settlements depend on the blue economy, which provides
food and other valuable bioresources, creates value and employment. However, the
regional ecosystem remains fragile and vulnerable to human activity and climate
change. A sustainable blue economy integrates governance, strategic priority
setting, policy formulation, and investment requirements, while also identifying
socioeconomic potential afforded by coastal areas. Innovative methods and an
elaborated institutional environment may have considerable potential for driving
sustainable economic growth in Arctic coastal communities and therefore improve
the utilization of aquatic raw materials to create higher-value products. Bringing
together Indigenous Knowledge with science to form a holistic understanding is
necessary for a sustainable Arctic blue economy. Our research analyzes critical
uncertainties and the global context of the Arctic Ocean economy development to
map four different narratives for the region till 2050 to navigate the future describing
opportunities and challenges for the development of the Blue economy in the Arctic
region, possible implications of the intensification of economic activity in the region,
development of clean technologies, renewable energy and circular material flows to
secure economic and social stability.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
The Blue Economy concept seeks to support economic growth, social inclusion and
the preservation or improvement of livelihoods.
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Research highlight 2
The ocean economy will reach $ 3 trillion by 2030, while the oceans and seas
already feed 10-12% of the world's population and absorb about 30% of
anthropogenic CO2 emissions.

30

Arctic PASSION - a new 4-year program to advance a pan Arctic Observing System
of Systems in support of societal needs
Karcher, Michael - Presenting author1
1Alfred

Wegener Institute for Polar and Marine Research

Abstract text

The Arctic is more affected by climate warming than any other region. To monitor
the ongoing changes, to better predict the evolution of climate system and to
develop mitigation measures, we need a coherent system of Earth Observations.
Whilst much progress has been made over the previous years the current
observational system is still fragmented, inaccessible, and not necessarily tuned to
user needs.
Working collaboratively with European and international partners Arctic PASSION, a
new 4-year program funded by the European Commission, aims to address these
fundamental flaws to co-create a more coherent and better integrated pan-Arctic
Observing System of Systems (pan-AOSS). To do this, Arctic PASSION sets out to:
•
•
•
•
•
•

Improve marine, terrestrial and atmospheric observing system elements and
services by enhancement, better integration, and increased functionality of existing
and new observing components and new pilot services;
Assess societal needs and quantify benefits connected to an improved, user-driven
observing system;
Better address the observational needs of people living in the Arctic, in particular to
expand monitoring capabilities through broad inclusion of Indigenous Knowledge
and Local Knowledge;
Improve data interoperability, and access to 'application-ready' environmental data
for all users, with a focus on enhancing access to observations that have relevance
to Arctic, European and global society;
Empower the private sector, policymakers, and civil society with critical tools
necessary to observe, better understand and predict future change in the Arctic
environment, over different spatial and time scales;
Coordinate and cooperate internationally with Arctic programs performed by Arctic
and non-Arctic nations alike.
We will provide an overview of Arctic PASSION, its structure and its planned
activities and to discuss them with the audience.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Co-creating improvements for an Arctic Observing System that is tuned to user
needs
Research highlight 2
Inclusion of Indigenous and Traditional Knowledge and science
Research highlight 3
Improving coordination and integration of Arctic observations to achieve a more
holistic approach
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Arctic Science Diplomacy: Applications, Expectations, and Results
Limon, Onur - Presenting author1
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Abstract text

¨Science diplomacy¨ is the use of science and international scientific business
associations in the development of foreign policy and international relations. Building
constructive international relations can offer a mechanism to promote scientific change,
foster dialogue, and build confidence. Science diplomacy can have a more uncertain or
negative impact when serving the national interests of competing states. Scientific
knowledge takes on a particularly important role when establishing policy under
conditions of uncertainty. Science diplomacy furthers the development of science and
technology in the Arctic, allowing states to take part in major projects that they could
not fund on their own and demonstrating that rival powers can overcome their
disagreements and work together. Science diplomacy can be an effective tool for
states to expand their influence to new regions and increase their power. Science,
politics, and diplomacy are inseparable in the Arctic, and rapid environmental and
geopolitical change have created an extremely sensitive and variable political situation.
Recent years have seen increasing doubts about the Arctic presence of the People's
Republic of China and the military, economic, and political activities of the Russian
Federation in the region. Mindful of such geopolitical changes in the Arctic, non-Arctic
states such as People's Republic of China and the European Union are calling for
increased scientific and business partnership in the Arctic. Today, however, the Arctic
states are far from declaring the Arctic region a neutral area of peace and cooperation.
This article presents a qualitative analysis of the practices, expectations, and outcomes
of Arctic science diplomacy for the Arctic states, the European Union, and the People's
Republic of China, arguing that the prospect of Arctic states maintaining the region as a
zone of peace and stability is not realistic. Keywords: The Arctic, Arctic states,
European Union, People's Republic of China, science, science diplomacy.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This article presents a qualitative analysis of the practices, expectations, and
outcomes of Arctic science diplomacy for the Arctic states, the European Union, and
the People's Republic of China,
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Arctic Shipping and Climate Change: Challenges and Opportunities
Ebbersmeyer, Ana Stella - Presenting author1
1University

of Copenhagen

Abstract text

One of the biggest challenges the Arctic faces today is the issue of international
shipping and climate change. International maritime transport is constantly growing
and the resulting greenhouse gas (GHG) emissions are a major contributor to climate
change, posing a significant threat to the Arctic. Not only is the Arctic especially
vulnerable to and affected by climate change, but GHG emissions from shipping will
increase even further as Arctic routes become more available for international
maritime transport. The interest in economically viable and efficient shipping routes
stands in stark contrast to the interests of the local populations and the protection of
the Arctic environment. While other sectors are being subjected to stricter rules and
regulations and thus reduce their emissions, shipping, especially in the Arctic,
remains largely unregulated. This regulatory gap has the potential to result in
detrimental climate-change driven effects on the Arctic environment, which can be felt
on a regional as well as on a global level. To address and understand the regulatory
gap in the current legislation on Arctic shipping, this paper will critically analyze the
relevant legal framework of Arctic shipping and provide an overview of the different
international actors involved in the law-making processes. Through this actor-focused
approach, the paper aims to point out the challenges and barriers that exist in this
law-making area in practice. Moreover, the actor-focused approach allows for an
identification of potential synergies and opportunities that might arise in order to
advance the regulation of shipping induced climate change in the Arctic in a feasible
and sustainable manner.
(Please note: this research forms part of my currently ongoing PhD project.)
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study argues that a regulatory gap exists in relation to shipping induced climate
change in the Arctic.
Research highlight 2
It is crucial to understand how the different actors are involved in the regulation of
Arctic shipping in order to identify barriers and opportunities and advance lawmaking in this area.
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Abstract text

Growing anthropogenic activity in the Arctic increases the risk of environment
contamination by hydrocarbons (HCs) that can cause the irreparable damage to the
vulnerable polar ecosystem. The study of HC molecular markers in sediments and soils
of the Arctic littoral is an important step toward environmental monitoring and
protection. The study of polycyclic aromatic HCs (PAHs) is of particular interest due to
their toxicity and high content in the main anthropogenic pollutants (oil, fuels,
combustion products etc.).To assess the damage caused to the ecosystem by the
anthropogenic PAH pollution we calculated the toxicity equivalency factor (TEQ). It is
important to note, that TEQ gives more accurate risk assessment than the total PAH
content due to the use one of the most toxic compound - benzo(a)pyrene as a
reference for determination of each PAH component toxicity. Samples of bottom
sediments and soils for the study (64 samples) were collected during field expeditions
between 2018 and 2020 along subtidal-intertidal-supratidal transects of salt marshes
and stone littorals. Areas sampled include: the city of Tromso, Varanger fjord, Tana
fjord, the Kiberg settlement (Norway), Kola Bay and the village Dalnyie Zelentsy
(Russia) (RFBR №18-54-20001; NFR #280724). Analytical procedures included
Soxhlet extraction of the OM, its chromatographic separation and fractionation to
aliphatic and aromatic HCs and GC-MS analysis of HCs (5973/6850 Agilent MSD). The
main conclusion was that the influence of human activity was detected in all the studied
sites along the Norwegian and Russian coasts of the Barents Sea. The comparative
study using the TEQ has shown that highly toxic PAHs predominate in most of the
sediments of the region. It was also shown that the results are consistent with the
literature data in sediments of the Norwegian and Russian coasts of the Barents Sea
(Savinov et al., 2003). Thus, we can conclude that there is no significant change in the
pollution level of the region during last 20 years. Today, the additional risk of the
Barents Sea intertidal zones pollution is associated with the construction of coastal
infrastructure from new oil and gas facilities and growing sea traffic. In this context, the
use of the detailed data on PAH and TQF distribution in sediments and soils of salt
marshes, muddy sand coasts and rocky shores of the Barents Sea littoral zones is a
new and very important step in ecological monitoring of the Arctic.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The use of the detailed data on PAH and TQF distribution in sediments of the
Barents Sea littoral zones is a new and very important step in ecological monitoring
of the Arctic.
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Assessing sustainability in Arctic coastal tourism
Dannevig, Halvor - Presenting author1; Dale, Ragnhild F. - Co-author1; Hovelsrud, Grete K. Co-author2; Rusdal, Tone - Co-author1; Olsen, Julia - Co-author2
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Abstract text

The shrinking Arctic sea ice is enabling an increase in Arctic tourism opportunities.
Simultaneously is tourism in the Arctic increasing as a response of increased
demand. Tourism is also a driver of change in the Arctic coupled socio-ecological
system, inflicting changes on communities and local environments. This paper
presents a framework for assessing local sustainability of tourism in fjord systems in
Svalbard and Greenland. The sustainability and viability of tourism industry is also
dependent on its ability to cope with ongoing and projected changes in climatic and
environmental conditions. We will thus present some thoughts on how adaptive
capacity to climate and environmental changes could be assessed in an industry
dominated by lifestyle entrepreneurs motivated by other factors than purely
economical ones. We will also present some preliminary findings with respect to
what the tourism industrys experiences with the COVID-19 pandemic tells us about
its adaptive capacity. To reflect the values of the local communities in our case
areas, a transparent process of developing, using and evaluating the local
sustainability indicators, including community participation is essential. We present
the result of such a co-production effort in Longyearbyen, Svalbard.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Management of Arctic tourism could be more adaptive and allow for more flexibility
if there was more knowledge about tourism impact on Arctic environments
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Asynchronous changes to light availably in a high Arctic fjord (Young Sound, NE
Greenland)
Thyrring, Jakob - Presenting author1,2; Holding, Johnna - Co-author2; Winding, Mie - Coauthor3; Krause-Jensen, Dorte - Co-author2; Sejr, Mikael - Co-author2
of British Columbia, 2Aarhus University, 3Greenland Climate Research Centre,
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Abstract text

Light availability is a key driver of spatial and temporal variation in primary productivity
in the Arctic coastal ocean. In the Arctic, both sea ice and water transparency affect the
irradiance at the seafloor and, hence, the productivity of the benthic primary producers.
With climate change, the loss of sea ice will increase light penetration in the water
column and thereby potentially increase the depth distribution and productivity of
benthic primary producers. On the other hand, increased melt water run-off from land
with a high concentration of particles will decrease light penetration to the seafloor.
These two processes may not necessarily overlap in time or space, and evaluating
their combined effect on the annual light climate for different primary producers relies
on data with sufficient spatial and temporal resolution. Here we present a synoptic
study from a high Arctic fjord (Young Sound, NE Greenland), that quantifies decadal
trends in underwater light related to sea ice cover and melt water dynamics. Based on
our analysis, we estimate the impact on benthic primary production and present
recommendations for monitoring and up-scaling data collection on underwater light
climate along Arctic coasts.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study investigates decadal trends in underwater light regimes
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Awards in predefined petroleum areas - risky business?
Vongraven, Dag - Presenting author1; Nilsen, Stein Ørjan - Co-author1; Kiel Jensen, Louise Co-author1
1Norwegian
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Abstract text

Awards in predefined areas (APA) is an instrument introduced by the Norwegian
government in a government white paper in 2002 aimed at making it easier to get
permissions to explore, drill and produce oil and gas in areas with known geology
and existing infrastructure, so-called ¨mature¨ areas. New areas are added to
existing APAs every year, as opposed to the ordinary ¨numbered¨ rounds, that occur
every 2-3 years. The Norwegian Petroleum Directorate and the Ministry for oil and
energy proposes the inclusion of new areas to existing APAs, and available
information can tell us that no hearings yet have managed to exempt any proposed
areas from being included. There are APA's in all the Norwegian oil regions. The
total area of the original APA established in all regions in 2004 was approx 98,000
2
2
km , an area that in 2020 had increased to approx 346,000 km . Most of the opened
areas in the Norwegian Sea and the North Sea are included in APAs. In the Barents
2
Sea, the APA that was established in 2004 was 8,841 km including the Snøhvit oil
2
field. In 2021 this area had increased to 106,476 km , a 12-fold increase. The APA
in the Barents Sea encompasses today close to 40% of the entire area in the
Barents Sea opened for petroleum activities. The APA instrument has been heavily
criticized for a number of reasons. A main concern has been related to the fact that
the criteria for when the geology of a specific area is considered to be well known,
and the area can be considered ¨mature¨, are not well known to regulating agencies
outside the petroleum sector. We will briefly discuss how the Norwegian Polar
Institute finds that the APA instrument makes it harder to ensure that petroleum
activities are regulated with the necessary consideration for environmental values
and environmental risks, and that all future areas must be considered through
ordinary numbered rounds.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Awards in predefined petroleum areas makes it harder to ensure that petroleum
activities are regulated with the necessary consideration for environmental values
and environmental risks
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Beach litter deep dives - A method for improved understanding of sources of and
behaviour behind littering
Falk-Andersson, Jannike - Presenting author1
1NIVA

Abstract text

Information from established beach litter protocols is insufficient to implement
targeted, preventive management measures. Complementary methodologies,
named "Beach litter Deep Dives", have been developed to get a better
understanding of the sources of and behaviour behind littering. The methods are
adaptive and determined by the context and aim of the deep dive. A Professional
Deep Dive's aim is documentation, where trained professionals register information
relevant for the research or management question of concern. Deep Dives with
Experts invites people from relevant backgrounds that have knowledge on the
sources of and behaviour behind litter found. Deep Dive Workshops focus on
dialogue with stakeholders and decision makers to identify actions. Experience from
deep dives illustrates their potential to provide valuable information that is directly
relevant to managers and polluters. Inclusion of stakeholders has increased their
awareness, resulting in polluters taking ownership to the problem and motivated
measures to reduce littering.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Standard beach litter protocols are insufficient to guide management measures.
Research highlight 2
Beach litter deep dives a cost-efficient tool giving complementary information
Research highlight 3
Provides knowledge directly relevant to identify actions and successful in involving
stakeholders in taking ownership of solutions
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Bioclimate and Human Health in the Arctic: Problems and Prospects in the
Reality of Climate Change
Grigorieva, Elena - Presenting author1
1Institute
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of Sciences
Abstract text

Sustainable Arctic development is understood as ¨development that improves the
health, well-being and security of Arctic communities and residents while conserving
ecosystem structures, functions, and resources¨. The ideas of sustainable
development and improvement of the quality of life (QoL) are the most recognized
goals of social and economic development. The vast circumpolar region with low
population vary significantly in the ability to provide adequately good QoL due to the
huge variety of natural and social surroundings. Urban and socio-environmental
transformations are related to the impacts of resource extraction and climate
change on local and Indigenous communities. The study of these changes should
address specific natural, medical and social features, especially concerns of
Indigenous people. Climate change in the Arctic carries wide-ranging implications
for Indigenous and non-Indigenous inhabitants causing direct and indirect health
impact. Climate change is manifesting itself in increase of ambient temperature,
which may decrease the incidence of hypothermia and associated morbidity and
mortality among Arctic residents. Children, pregnant women and elderly people, as
well as people with cardiovascular and respiratory disease, are the most vulnerable
groups of the population. The aim of the current research is to assess the changes
of the outdoor thermal environment in the settlements at the Russian Far North,
including coastal areas with strong winds, from the point of view of energy supply for
human health and well-being using bicolimatic indices, which is important for health
protection. Adapting to the reality of climate change and mitigating its effects,
infrastructure development is a priority to ensure space resilience of built
environment in the Arctic communities and their sustainability.
Acknowledgments. The reported study is funded by the Fulbright Arctic Initiative
2021-2022, project ID PS00317906
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Despite the increase in temperature, climatic discomfort expressed by bioclimatic
indicators, practically does not change, remaining in the same grades of thermal
extremity throughout the year
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Blue Growth and marine conflicts: How sustainability discourses shape new
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Knol-Kauffman, Maaike - Presenting author1; Arbo, Peter - Co-author1; Nolde Nielsen, Kåre Co-author1; Sander, Gunnar - Co-author2
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Abstract text

Increasing pressures on the oceans are likely to give rise to new conflicts and to
escalate currently latent conflicts. While conflict transformation is key to sustainable
blue governance, it is an under-developed field of scholarship and practice. Marine
conflicts arise because actors have different interests and values. Actors also differ
in terms of their abilities to influence outcomes. Conflicts can be an expression of
unsustainable arrangements and practices. However, sustainability debates can
contribute to structure conflicts, and be a driver for their transformation.
In this paper, we study the characteristics and developments of marine conflicts in
an era of climate change and blue growth. The empirical focus is on the discourses
around the introduction of offshore wind energy and offshore aquaculture
development in Norway's circumpolar areas. While there are no offshore wind
energy projects in this region to date, the development of offshore aquaculture is in
an early phase. Both (prospective) activities generate fierce discussions with
respect to their potential consequences on fisheries and the environment. Likewise,
both activities have strong proponents in the light of their potential contribution to
sustainable transformations.
Through providing in-depth insights into the conflicts that arise with the planning of
new industrial activity, we explore the conflicts' causes, drivers, institutions,
discourses, and actor interactions. We discuss how conflicts might contribute to
sustainable transformations in an era of Blue growth and climate change. To
conclude, we draw lessons about this study's transferability to other Arctic contexts.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Conflict transformation is key to sustainable blue governance
Research highlight 2
Sustainability debates can contribute to structure conflicts, and be a driver for their
transformation
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Bottom communities in the northeastern Kara Sea in 2016
Kozlovskiy, Vladislav - Presenting author1; Kokorin, Alexander - Co-author1; Barymova,
Alexandra - Co-author1; Zagretdinova, Diliara - Co-author1; Evdokimova, Elizaveta - Coauthor1; Shabalin, Nikolay - Co-author1; Isachenko, Artem - Co-author2
Marine research centre, 2Arctic Research Center (Rosneft Corporate Research and
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Abstract text

The Kara Sea is known for its poornees of feeding benthos and uselessness in
terms of fishery and mariculture, after the introduction of the snow crab to the Kara
Sea its commercial value of the sea may increase. Understanding of the current
situation can be given by studies of macrobenthos together with video surveys of
megabenthos. During the MV Poseidon cruise in the northeastern Kara Sea in
September-October 2016 macrobenthos was sampled at 30 stations at depths from
37 to 337 m, 12 of these stations were observed by video to megabenthos (3 ROV
observations and 9 observations using a submersible video camera). Macrobenthos
was sampled using an Ocean-0.1 grab.
A total of 226 macrobenthos species were observed during the works.
Multidimensional scaling allows to distinguish 6 stations clearly differentiated from
the main group, each of which distinguishes its dominated species (Macoma sp.;
Ciliatocardium ciliatum, Portlandia arctica, Golfingia margaritacea, Spiochaetopterus
typicus, Golfingia margaritacea/Spiochaetopterus typicus). A detailed study of the
data on abundance and biomass of each species at the main group of stations
allows to identify four groups of stations that can be characterized as communities:
a mosaic polychaete community, a community dominated by the bivalve Yoldiella, a
community dominated by the bivalve Nuculana pernula, and a community
dominated by the bivalve Astarte crenata. Selected groups were confirmed by the
ANOSIM. Sediment condition and geographic location sometimes had an influence
on community character. Temperature and salinity were not factors determining the
distribution of the communities, their variability was explained by the underwater
relief of the water area (troughs and the bank).
As a result of studies, a strongly pronounced mosaic of bottom communities was
observed on the study area and these communities are better characterized not by
dominant but by characteristic (persistently occurring) species, and the degree of
dominance of specific species at specific stations may be different. The bivalves
Yoldiella lenticula, Yoldiella solidula, Thyasira gouldi and Astarte crenata and
polychaetes cf. Scoletoma fragilis, Spiochaetopterus typicus and Aglaophamus
malmgreni are identified as such characteristic species at most stations.
The results of the video survey agree with the traditional scheme, according to
which in the Kara Sea with increasing depth the area of Ophiocten sericeum is
replaced by the area of Ophiopleura borealis. In the trench of the St.Anna
Ophiocantha bidentata is observed.
This work is part of the project, funded by Arctic Research Center (Rosneft
Corporate Research and Engineering Division).
Session
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Research highlight 1
This study demonstrate that megabenthos of northeastern Kara Sea agree with the
traditional scheme
Research highlight 2
This study shows present condition of the macrobenthos in the northeastern Kara
Sea
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Bycatch reduction in the deep-water shrimp (Pandalus borealis) trawl fishery by
increasing codend mesh openness
Jacques, Nadine - Presenting author1; Cerbule, Kristine - Co-author1; Pettersen, Hermann Co-author1; Herrmann, Bent - Co-author1,2,3; Larsen, Roger - Co-author1; Brinkhof, Jesse Co-author1; Grimaldo, Eduardo - Co-author1,2; Ingolfsson, Olafur - Co-author4; Lilleng,
Dagfinn - Co-author5; Sistiaga, Manu - Co-author4; Brčić, Jure - Co-author6
1UiT,
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Abstract text

In most trawl fisheries, drag forces tend to close the meshes in large areas of
diamond mesh codends, negatively affecting their selective potential. In the Barents
Sea deep-water shrimp (Pandalus borealis) trawl fishery, selectivity is based on a
sorting grid followed by a diamond mesh codend. However, the retention of juvenile
fish as well as undersized shrimp is still a problem. In this study, we estimated the
effect of applying different codend modifications, each aimed at affecting codend
mesh openness and thereby selectivity. Changing from a 4-panel to a 2-panel
construction of the codend did not affect size selectivity. Shortening the lastridge
ropes of a 4-panel codend by 20% resulted in minor reductions for juvenile fish
bycatch, but a 45% reduction of undersized shrimp was observed. Target-size
catches of shrimp were nearly unaffected. When the codend mesh circumference
was reduced while simultaneously shortening the lastridge ropes, the effect on
catch efficiency for shrimp or juvenile fish bycatch was marginal compared to a 4panel codend design with shortened lastridge ropes.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Shortening the lastridge ropes of a 4-panel codend by 20% results in a 45%
reduction of undersized shrimp, without reducing the catch of target sized shrimp.
Research highlight 2
Reducing the codend mesh circumference while simultaneously shortening the
lastridge ropes only has a marginal affect on shrimp and bycatch retention.
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Calls to Action: Indigenous Community-led Climate Change Resiliency in Arctic
Datta, Ranjan - Presenting author1
1Mount

Royal University

Abstract text

The study is responding to reconciling Indigenous climate change resiliency in the
Canadian Arctic. We (as an interdisciplinary research team of Indigenous Elders,
knowledge-keepers, Indigenous and non-Indigenous scholars) explore, how
recent climate change (and interpretation) is challenging to Indigenous food, water
sources; and what is at stake in processes such as consultation, impact
assessment, regulatory hearings, approvals (including negotiation of benefits),
monitoring? and what reformed processes can build Indigenous community capacity
and supports robust decisions? The outcomes will assist policymakers and
communities to guide future consultations and impacts assessment guidelines and
climate change planning initiatives. We will focus on Indigenous understanding of
Indigenous philosophies of climate change and the connectivity between climate
change and water management and sustainability-related to the interactions and
inter-dependencies with health security, Indigenous environmental and cultural
value protection.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This research will be supporting Indigenous community perspectives on climate
change impact management, foods, and water protection.
Research highlight 2
This research will be developing effective and trustful engagement dialogues to
build capacity among Indigenous Elders, Knowledge-keepers, and scholars.
Research highlight 3
We will mobilize knowledge and partnership for reconciliation (specifically translate
research results into evidence for policy-making) through developing an impact
assessment policy guideline.
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Can we model the spatial distribution of ecological groups during the last two
decades based on spatial environmental drivers?
Nascimento, Marcela - Presenting author1; Pedersen, Torstein - Co-author2
Arctic University of Norway, 2The Arctic University of Norway, Department of Arctic and
Marine Biology
1The

Abstract text

It is known that the water and air temperatures in the Barents Sea vary over time
with alternating warm and cold periods. Many studies also show that temperatures
have increased during the last two decades, probably due to global warming.
Changes in temperatures and other environmental drivers can dramatically impact
the whole ecosystem, particularly in environments like the Barents Sea, where the
cold Arctic and warm Atlantic waters are present and influence the distribution of
several species. Dynamic spatial models (i.e., Ecospace) can represent the
biological community in an area and help predict future impacts of environmental
change on populations and communities by considering species' habitat
requirements and ecological interactions. An Ecopath with Ecosim (EwE) model
with 108 functional groups (FG) representing the Barents Sea (BS) ecosystem
(Pedersen et al., 2021) was build. Based on this EwE model, we created a spatial
model using the Ecospace plugin of the EwE software, including habitat capacities
(i.e., the relationship between food consumption and environmental drivers) for most
FGs. We also created two plausible scenarios, one representing a relatively cold
year (1998) and another representing a warm year (2013) using many
environmental drivers (e.g., temperature, depth, days of ice coverage) that impact
the species distribution. We included these aspects based on published literature
and survey information provided by the Institute of Marine Research. To check
model performance, we compared the output distributions of our Ecospace model
with the survey-based empirical distributions of the FGs. We calculated and
compared the center of gravity, inertia, and mode position of the predicted and
natural distribution in warm and cold years to estimate our model's representativity.
Based on these results, we believe our model represents reasonably well the BS
ecosystem, and the modeled distributions of the FGs represents well the changes in
species distributions in warm and cold years. Considering these results, we also
believe our model can provide predictions that reliably account for future changing
spatial distributions.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Changes in modeled species ditribution in warmer and colder years
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Canadian Coast Guard - Navigating Climate Change Impacts through
Collaboration and Partnerships
O'Rourke, Neil - Presenting author1
1Canadian
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Abstract text

As a special operating agency of the Department of Fisheries and Oceans Canada,
the Canadian Coast Guard's mandate includes the protection of the marine
environment, supporting economic growth, ensuring public safety on the water, and
ensuring Canada's sovereignty and security via a strong federal presence in our
waters. Given the effects of climate change in the Arctic, especially the
unpredictable ice and climate conditions, continuing to deliver our programs and
services requires specific management and adaptation measures to a changing
Arctic. The Canadian Coast Guard works with Indigenous governments and
organizations, provinces and territories, industry and other partners to develop
management and adaptation measures that support the delivery of essential
services in the Arctic.
In particular, managing the effects of climate change and the influx of more and new
users of the Arctic has emphasized the importance of incorporating Indigenous
Knowledge in decision-making and service delivery planning. For example, Coast
Guard support enhances marine domain awareness through capacity building and
supporting Inuit led programs, including the Inuit Marine Monitoring Program.
As well, Coast Guard is advancing reconciliation through collaboration and
partnerships with Indigenous partners to ensure that program and services meet the
needs of Northern communities. Coast Guard is developing national and regional
governance frameworks that support collaboration with Indigenous partners. These
frameworks will support the delivery of programs and services that are responsive to
the challenges of climate change and aligned with the priorities of Indigenous
partners. The Arctic Region has hired Community Engagement Coordinators
located across the Arctic to enhance communications between the department and
Northern communities and established an Arctic Youth Council to create a platform
for the voices of Arctic youth and to support recruitment in the North.
Coast Guard's presence in the Arctic will continue to increase with the addition of
two Polar-class icebreakers. These new Polar icebreakers will extend the Coast
Guard's on-water Arctic presence and operations to a year-round capability to
provide additional capacity to deliver programs and services, and support program
delivery of other federal departments including Arctic scientific and climate change
research, as well as marine monitoring and observations.
The Canadian Coast Guard will bring a unique perspective to this session by our
collaborative approach and capacity building that supports program and service
delivery that is responsive to the changing Arctic environment.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
Canadian Coast Guard's collaborative approach with partners is aiding Northerners
in mitigating the impacts of climate change.
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Canadian Domestic Fisheries Disputes: Implications for Arctic Security and
Governance
Evans, Jen - Presenting author1,2
1Josef

Korbel School of International Studies, University of Denver , 2The Arctic Institute

Abstract text

Autonomous and semi-autonomous Indigenous communities inhabit northern
regions of seven of the eight Arctic states. Throughout these Arctic nations,
domestic policies outline the legal governance rights of Indigenous groups, including
rights to natural resource access and associated extractive activities such as
fishing. In Canada, such policies take the form of multilateral treaties negotiated
during early periods of European colonialism over 100 years ago. These periods of
treaty negotiations were marked by Indigenous-Crown disputes and the need for
delineation of resource and governance rights between federal, provincial, and
Indigenous governments. More recently, resource competition and disputes have
arisen between Indigenous communities and private corporations operating in
fisheries throughout Canada. Such disputes have included violent attacks and
physical sabotage and raise critical legal challenges in interpreting historic treaties
within contemporary contexts, including the delineation of resource rights between
Indigenous communities and non-state actors.
This research project uses case study analysis to evaluate Canadian government
interpretations and enforcement of Indigenous-Crown treaties in two recent fisheries
disputes: 1) the 2020 lobster dispute between Sipekne'katik First Nations members
and non-Indigenous fishers in Nova Scotia, and 2) the 2017-18 dispute between the
First Nations of the Broughton Archipelago and non-Indigenous salmon farmers in
British Columbia. The analysis evaluates Canadian government interpretations of
treaty law, enforcement and mediation measures taken to manage disputes, and the
effects of such measures on the (de)escalation and resolution of conflict. Case
study analysis is complemented by geographic information systems (GIS) modeling
of existing Indigenous-Crown resource agreements and emerging commercial
fishing activities in the Canadian Arctic, identifying areas of potential future conflict
between Indigenous groups and private fishers operating in northern waters. The
study concludes with lessons learned from Canadian government response to
domestic fisheries disputes and how future resource conflict is likely to be managed
in Arctic regions of Canada.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study reveals inconsistent Canadian government intepretations and
enforcement of Indigenous treaties and associated resource rights.
Research highlight 2
This study suggests that inconsistent government interpretations and enforcement
of Indigenous treaties exacerbate domestic resource disputes and lead to
escalations of violence.
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Research highlight 3
This study finds evidence that interaction between Indigenous and private fishers
will increase in the Canadian Arctic, leading to increased potential for future conflict.
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Case Study of Floating Macroalgae Contribution to Blue Carbon in Nuup
Kangerlua
Ager, Thomas Gjerluff - Presenting author1; Sejr, Mikael K. - Co-author2; Krause-Jensen,
Dorte - Co-author3; Winding, Mie - Co-author4; Carlson, Daniel - Co-author5; Olesen, Birgit Co-author6
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Abstract text

The Arctic coastline is undergoing dramatic ecological changes as a consequence
of climate change. As sea ice cover declines, more solar radiation can potentially
reach the coastal seafloors and enable the expansion of vegetated ecosystems i.e.
kelp forests and seagrass meadows in the future Arctic. Kelp forests support key
ecosystem functions, which are also likely to expand in the future Arctic. A recent
discussion revolves around macroalgae's role in climate change mitigation through
their contribution to marine carbon sequestration (blue carbon). Current first-order
-1
estimates suggest substantial carbon sequestration of 173 TgC yr on a global
scale, where export of particulate organic matter to the deep sea constitutes 35 TgC
-1
yr . However, case studies are needed for verification. This study addresses the
potential for particulate organic carbon sequestration of a low-arctic fjord system,
Nuup Kangerlua, Greenland, compared to a downscaling of the first-order estimate.
Nuup Kangerlua presents an ideal study site for identifying floating macroalgae. Its
coastline spans more than 1200 km with extended macroalgae habitats that are
known to contain several buoyant macroalgae species such as Saccharina latissima
and Alaria esculenta. The fjord outlet is a narrow strait approximately 5 km wide
which floating macroalgae would need to pass through to potentially reach deep-sea
carbon sinks beyond the fjord system. This eases the quantification of floating
macroalgae being exported from the fjord system. By combining field observations
of floating macroalgae from ship transects and drones, with surface ocean GPS
trackers and high-resolution satellite images, the export flux of floating algae and
their potential fate is quantified. ROV surveys of the distribution of macroalgal belts
along the shores and laboratory experiments of DOC release supplements of
quantification of the blue carbon potential of a Nuup Kangerlua. Observations during
2
April, June, and August documented floating macroalgae densities of 55 kg/km
based on 84 observations made while sailing a total transect length of 149.23 km.
These amounts are low compared to the conservative downscaled first-order
2
estimate of 117.67 kg/km of floating biomass within the system. Carbon-content
analysis and GPS-tracker will complement the analysis.
Current results indicate that macroalgae can indeed contribute to blue carbon.
However, further data analysis will reveal to what extent.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
This study indicates that floating macroalgae POC can indeed contribute to blue
carbon.
Research highlight 2
Observations during April, June, and August documented floating macroalgae
densities of 55 kg/km2
Research highlight 3
Observed densities of floating macroalgae are low compared to the conservative
downscaled first-order estimate of 117.67 kg/km2 within the surveyed low-arctic
fjord system
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Challenging sustainable development in the Arctic: The case of organizations in
Greenland
Rasmussen, Mette Apollo - Presenting author1,2; Arnaut, Javier - Presenting author3
University, 2Ilisimatusarfik (Greenland University), 3Ilismatusarfik (Greenland
University)
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Abstract text

Most studies have downplayed how emerging regions and peripheral geographical
spaces are responding to the work and implementation of UN Sustainable
Development Goals (SDGs) in organizing practices. The work with SDG is greatly
contextualized. In Greenland the SDG work is governed through a range of
institutions such as multi-stakeholder initiatives and public-private activities.
Greenland is experiencing a transformation driven by climate change, political
change, and by its desire of achieving economic self-sufficiency. This transformation
is changing the way businesses are organized and practiced - and thus, new, and
alternative practices are emerging. We wish to bring together critical perspectives
on the impacts and gathering of the role of organizations in shaping sustainable
development and decision-making due to the work with SDGs in Greenland.
In this paper we consider the local context of Greenland and pay attention to the
role various local actors play in shaping and challenging social responsibilities
based on the work with SDG´s. Thus, the paper explores the phenomenon of
organizational change related to the work with SDG´s looking to understand how
local Greenlandic organizations and government are building capacities to promote
local development and new organizational approaches.
Empirically we focus on how organizations depart and align with implementation of
SDG´s and how they engage looking to legitimize their policies which may result in
key organizational changes. The empirical analysis looks to conceptualize how
different stakeholders work with CSR and SDG´s and how organizational changes
emerges.
The analysis is based on documents of existing empirical studies, qualitative
interviews and conversations with leaders involved in the work with SDG´s in
various Greenland organizations. Through empirical examples grasping the ongoing
work with sustainable practices, as a daily interplay between various organizational
actors, the article qualifies understandings about how new practices are emerging in
Greenland based on the work with CSR and SDG´s.
The objectives of this research are two-fold. First, we want to conceptualize the
understanding of social responsibility in the light of the SDGs of organizations in
Greenland. Second, we want to explore how new and alternative organizing
practices are emerging in Greenland due to the increasing attention of sustainability
under the banner of the SDG´s.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study conceptualizes the understanding of social responsibility in the light of
the SDGs of organizations in Greenland
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Research highlight 2
The study explores how new and alternative organizing practices are emerging in
Greenland due to the increasing attention of sustainability under the banner of the
SDG´s
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Change in photosynthetically active radiation reaching the Arctic seafloor: role of
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Abstract text

Sea ice in the Arctic Ocean is declining rapidly, leading to a complex set of changes
with positive and negative impacts on the coastal ecosystem. The direct response is
an increase in photosynthetically active radiation (PAR) penetrating the surface
water column with positive impacts on a light-limited system. The reduction in
seasonal ice cover over the Arctic Ocean has also increased fetch and shoreline
erosion. The increased resuspension of organic matter and higher turbidity reduces
water transparency with effects on the underwater light field and the dynamics of
primary production. This negative change in photosynthetically active radiation
(PAR) will impact both pelagic (microalgal) and benthic (macroalgal) photosynthetic
production, reducing both the growth and distribution of vegetation with effects on
the availability of carbon to support coastal food webs. Therefore, it is vital to study
PAR in the coastal Arctic Ocean to assess the extent of the change in the
magnitude of light reaching the seafloor (PAR(z)). However, the extreme solar
geometry and increasing optical complexity in the ice-free coastal waters of the
Arctic Ocean (because of increased terrestrial discharge and accelerated
hydrological cycles) increases the difficulty of PAR(z) estimation. Additionally, the
rising atmospheric turbidity from increased cloud cover adds to the intricacy in
estimating surface PAR in the polar regions. The present study aims to estimate
PAR in various Arctic coastal zones using a unique satellite-based method
specifically designed to estimate PAR(z). Four coastal sites of the ACCES project,
namely, Isfjorden (Svalbard), Young Sound (Greenland), Southampton Island
(Canada) and Stefansson Sound (Alaska, United States), were chosen to assess
the variability in PAR(z) in the last decade over a spatio-temporal scale. The maps
showing variation of PAR will help identify locations with significant changes in the
underwater light field and assist in efforts to model the effects of changes in primary
production. This is important since changes in production can impact fisheries
critical to subsistence hunters that reside in the coastal Arctic.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The PAR entering the coastal Arctic Ocean increased by approximately 24%
between 2003 and 2020.
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Changing Svalbard: Tracing Interrelated Socioeconomic and Environmental
Change in Remote Arctic Settlements
Vlakhov, Andrian - Presenting author1; Meyer, Alexandra - Co-author2
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Abstract text

The archipelago of Svalbard is a good example of an Arctic locale undergoing rapid
changes on multiple levels. This contribution is a joint effort of three anthropologists
with rich and up-to-date ethnographic data from Svalbard (mostly Longyearbyen
and Barentsburg) to frame and interpret interconnected changes in the realms of
economy, environment, and social structure. We understand the processes
impacting Svalbard as related to issues such as geopolitical interests and the
increasing pressure of the Norwegian state to exercise presence and control over
the territory. Yet our interpretations are based on a bottom-up approach, drawing on
the lived experiences we met in the field. We focus on the recent history of change
in Svalbard settlements and discuss the shift from coal mining to the industry of
tourism, education, research and development and other industries, and its
outcomes in terms of a changed social and demographic structure of the
settlements in focus. Another facet is the complexity of environmental drivers of
change and how they relate to the socio-economic ones. We identify three great
ruptures of the recent years-the avalanches of 2015 and 2016, the gradual phasing
out of mining enterprises, and the COVID-19 pandemic- and show how they
highlight, further impact, and accelerate preexisting vulnerabilities of Svalbard in
terms of socio-economic development, and environmental and climate change. The
future of the Arctic archipelago will be likely shaped by climate change adaptation,
greener business models, but also politics of power, increased mobility and
consumption, state control and national interests. What can Svalbard teach us
about the hope for future transformation into more environmentally, socially, and
economically sustainable Arctic communities? The contribution is based on an
introductory article to a collection of 16 articles forthcoming in Polar Record in
2021/2022.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study reveals that socioeconomic and environmental change in Svalbard is
interrelated, both in Norwegian and Russian communities

55

Characteristics of educational programs and social lift tools for schoolchildren of
the Yamal region of the Yamalo-Nenets Autonomous District provided by the fuel
and energy companies operating in the region.
Andreev, Georgiy - Presenting author1; Titova, Marina - Co-author2; Tereshkov, Stanislav Co-author3
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Abstract text

The Yamal region of the Yamal-Nenets Autonomous District is a territory where
traditional economic activities of the indigenous small-numbered peoples of the
North, Siberia and the Far East are combined with high-tech process of
hydrocarbon extraction.
About 16 500 people live on the territory of the Yamal region. 70% of the inhabitants
are representatives of the indigenous nationality - the Nenets. Over 6 000 people
lead a traditional way of life, grazing about 235 000 domestic reindeer.
The share of the Yamal region in the world's proven reserves of liquefied natural
gas is 6%. About 30 hydrocarbon deposits have been discovered and explored
here. The international port Sabetta is located here - it is an important transport hub
of the Northern Sea Route. Gazprom, Novatek, Achimgaz, Lukoil, etc. fuel and
energy companies produce hydrocarbons in the district.
Here in the region there is the only boarding education system in the district and the
largest boarding school in Russia. All villages and schools of the Yamal region are
located on the Arctic coast.
This study examines the existing measures to attract and support schoolchildrengraduates of schools in the Yamal region from among the indigenous peoples of the
North. The aims of these measures are schoolchildren's career guidance, vocational
training and employment, provided by fuel and energy companies operating in the
region. Also this study presents the result of the analysis on the topic if graduate
schoolchildren are interested to work in the fuel and energy companies - their
expectations and real experience.
In the research there are two types of schoolchildren according to their family
background: those who were born in tundra and lived there before school years and
those who were born in settlements and lived there. It is found out that the fuel and
energy companies do not take into account the existing difference between these
two types of schoolchildren.
Currently the study has been carried out among the schoolchildren of the boarding
school in the village of Seyakha.
In the future it is planned to continue the study in other settlements and conduct a
comparative analysis of existing support measures and the level of interest of
schoolchildren, depending on the settlement and specific of the fuel and energy
companies.
As a practical result of the study specific recommendations will be made for the
administrative bodies of the Yamalo-Nenets Autonomous District and the fuel and
energy companies.
Session
Session 1 - Pan-Arctic Infrastructure Development
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Research highlight 1
On average, the schoolchildren from tundra imagine their future life better than the
schoolchildren from settlements.
Research highlight 2
None of the settlement schoolchildren plans to stay in Seyakha and only a few are
going to live and work in the Yamalo-Nenets Autonomous District.
Research highlight 3
The support measures provided by the companies do not take into account the
specifics of children's belonging to families leading a habitual lifestyle and families
living in settlements.
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Chemical changes in the Arctic Basin and observations in the Arctic outflow
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Melissa - Co-author2; Granskog, Mats - Co-author1; Lundesgaard, Øyvind - Co-author1;
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Abstract text

The Arctic Ocean is changing with warming, freshening and decreasing sea ice
extent. During the Arctic Basin cruise in August-September 2021 onboard the
Norwegian ice breaker RV Kronprins Haakon, we investigated the Nansen and
Amundsen Basins in the central Arctic Ocean, reaching our northernmost latitude of
87.5°N. We sampled for traces of Siberian Shelf and river water in the Transpolar
Drift current (TPD), which is a surface current that crosses the North Pole and
central Arctic Ocean from Siberia to ends up in the Arctic outflow in the East
Greenland Current in the western Fram Strait. The current carries surface water and
sea ice containing larger concentrations of greenhouse gases such as carbon
dioxide (CO2), and organic carbon, sediments, trace metals and organisms,
originating from land, rivers, coastal erosion and melting permafrost all the way from
Siberia. The presence of the TPD in surface waters can be traced using chemical
tracers, such as colored dissolved organic carbon (CDOM), salinity, oxygen stable
isotopic ratio, nutrients, inorganic carbon, and ocean acidification state which is a
measure of ocean acidity; described commonly by pH, CO2, alkalinity (basicity), and
calcium carbonate saturation state. We expect higher CDOM signals of terrestrial
organic matter derived from river input when reaching the TPD in the Amundsen
Basin than in the Nansen Basin, with lower pH, higher CO2, fresher water, and
effects on the alkalinity. Indications from observations in the Fram Strait time series
on inorganic carbon show that pH and calcium carbonate saturation are decreasing
and CO2 increasing, with fresher water in the top 50 meters. This is a large contrast
to the salty Atlantic waters that enter the Arctic Ocean in the Nansen Basin. We
discuss the chemical changes observed in the Fram Strait in relation to the
observations in the central Arctic Ocean. This study is part of the Nansen Legacy
project and a contribution to the international collaborative initiative Synoptic Arctic
Survey.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Increased CO2 and ocean acidification observed in the Arctic outflow water
Research highlight 2
Transpolar drift current is traced by using chemical compounds
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China and the securitization of the Arctic
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Abstract text

There is an increasingly noticeable re-securitization tendency in the Arctic, and
Arctic stakeholders work to safeguard their own Arctic security interests through
active participation. As the biggest non-Arctic actor in Arctic affairs, China has
developed a 'holistic view of national security', and the security of the Arctic is
included in its National Security Law. With China's growing interests in the Arctic, its
engagement has a direct bearing on the security of the Arctic. Having recognized
this, China's Arctic policy pinpointed that it shoulders the important mission of jointly
promoting peace and security in the Arctic. Given that, it is important to study
whether China is really involved in the securitization of the Arctic and how it is
involved in the process.
This research draws on the Copenhagen School's securitization theory to examine
China's involvement in the securitization of the Arctic. Since the securitization theory
has a strong Western-centric nature, extra attention is paid to the local context of
China's political and societal systems in this research. After systematically analyzing
China's speech acts in the Arctic military, energy, climate, and navigation security
sectors, we find China's securitization of the Arctic has not really been on its high
political agenda. Climate change provides incentives for China to take securitizing
moves to justify the legitimacy of its participation in the Arctic and to address the
implication of Arctic affairs on its national security, but the processes of
securitization vary in different security sectors. Although China's securitization of
Arctic military affairs has not started, China's securitizing moves on Arctic climate
change affairs, energy affairs, and navigation affairs are developing.
Moreover, the triggers in China's securitization of the Arctic in some security sectors
are different from those defined in the Copenhagen School's securitization theory.
Having a referent object existentially threatened is a compulsory condition to start a
securitizing move in the securitization theory; however, China's securitizations of
Arctic energy affairs and navigation affairs are triggered by both threats and
benefits, and they are more benefits-oriented. Finally, the vagueness of China's
speech acts is noticeable. This vagueness links Arctic climate change to its national
security and makes the state portray security issues more as development issues.
Systematically analyzing China's speech acts enhances the understanding of the
dynamics between China and the securitization of the Arctic, which can
help stakeholders avoid potential conflicts and contribute to a peaceful, equitable,
mutually beneficial Arctic region.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Climate change provides China with incentives to take securitizing moves to justify
the legitimacy of its Arctic participation and to link Arctic affairs on its national
security.
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Research highlight 2
Although China's securitization of Arctic military affairs has not started, China's
securitizing moves on Arctic climate change affairs, energy affairs, and navigation
affairs are developing.
Research highlight 3
Exploring the dynamics between China and the securitization of the Arctic can help
stakeholders avoid potential conflicts and contribute to a peaceful, equitable,
mutually beneficial Arctic region.

60

Classification of river mouths of the Svalbard archipelago
Sandzhiev, Mikhail - Presenting author1; Aybulatov, Denis - Co-author1
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Abstract text

There are 196 watercourses on the Svalbard archipelago. These rivers and rooks
are practically unexplored due to their inaccessibility and small length. The
combination of features of the relievo, geological structure, glaciation, hydrological
and climatic conditions, determines a wide variety of estuarine areas on Svalbard's
rivers.
The classification of the river's mouth types is based on the hydrological and
morphological analysis of these areas. (D. Aybulatov, D. Shkolnyi
Hydromorphological typification of the Russian Arctic river mouths, Hydrology Zeit,
1-23). There are 5 types and 6 subtypes of river's mouths can be allocated on the
Svalbard archipelago. Typification requires usage the analysis of satellite images
(Quickbird satellites 2000-2011 and Landsat 5, 7, 8 (2018)), as well as topographic
maps, and geomorphologic analysis.
The distribution of different river's mouth types across the Svalbard archipelago is
uneven: most of them are located on the southern and western coasts (where
glaciers retreat fastest, where currents are fast, and where the seashore are deep).
The most developed deltaic forms are located in places with the most intense
glacier melting rate. "Simple" type accounts for 54.5%, type of "deltaic" river's
mouths - 16.5%, the "estuarine-deltaic" - 15.5%, "estuarine" - 10.5%, least
presented type is "lagoon-deltaic" - 3% out of all the rivers accounted.
There is a clear convergence between the plane area of delta and river's watershed.
That is because glaciers on Svalbard archipelago are more affected by melting than
other archipelagoes nearby; this leads to increased sediment flow; there is a lesser
correlation with the area of glaciations on the watershed, the river flow gradient and
the percentage of glaciation on the watershed. The number of deltaic diverticules is
most influenced by the area of river's delta.
Bibliography:
D. Aybulatov, D. Shkolnyi Hydromorphological typification of the Russian Arctic river
mouths, Hydrology Zeit, 1-23
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study reveals first classification of the river's mouth types on Svalbard
archipelago
Research highlight 2
This study can be developed into study about correlations between hydrological
process on Svalbard's and Russian Arctic's rivers
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Climate Change Adaptation in Integrated Ocean Management: The Arctic as a
Model
Rist, Therese - Presenting author1; Winther, Jan-Gunnar - Co-author1; Hoel, Alf HÃ¥kon Co-author2,3
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Abstract text

Increased accessibility of the Arctic driven by climate change and developments
in technology and digitalisation brings new opportunities for human activity in
the area.
To reconcile the growing opportunities for value creation in the marine
Arctic with the need to protect ocean health, integrated ocean management (IOM) is
essential. Ecosystem- and knowledgebased management can support the productivity and resilience of marine
ecosystems while facilitating different activities in the ocean
economy. One important pillar of IOM is adaptation to climate change.
Our study explores what the future of the marine Arctic might look like over the next
three decades. The proposition advanced here is that
our northernmost seas can serve as a model for climate change
adaptation. The Arctic is profoundly affected by climate
change, human activity is limited, and collaboration and trust
between the science and policy communities is strong. The Arctic can
therefore provide guidance for managing human activities in marine
ecosystems while protecting them. Succeeding in the Arctic can support sustainable
development in other parts of the world.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study argues that the Arctic can be used as a model for sustainable
development and management.
Research highlight 2
The Arctic region is severly affected by climate change that have widespread
consequences for other parts of the world. Our northernmost seas can serve as a
model for climate change adaptation.
Research highlight 3
Integrated ocean management is essential in order to reconcile the growing
opportunities for value creation from our marine environments, in the Arctic and
beyond.
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Climate change and transitions in Greenlandic societies
Bjørst, Lill Rastad - Presenting author1,2
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Abstract text

Greenlanders have relied on the harvest of marine resources for the continuation of
livelihoods across generations. This has led to multiple interactions between society
and the environment. Loss of sea ice extends the fishing season, makes year-round
shipping possible and it opens opportunities for more tourists. The discourse on
impacts of climate change are predominantly led by the possible and occurring
negative consequences like e.g. drought, which is a threat to communities in
especially third world countries or rising sea levels that pose a threat to coast shore
communities. However, localizing climate change in Arctic societies is a delicate
process and changes in the social drivers are more difficult to project with scientific
rigor than changes in the climatic drivers. They are, however, usually more
important than environmental-climatic drivers in shaping policies and personal
decisions. In Greenland, climate change cannot be neatly separated from the
influence of the socio-political world and context-specific knowledge. By pursuing
co-production of knowledge in our research, we want to get the challenges right,
rather than accepting problems at face value as presented. This means also
understanding why some stakeholders see climate change as ¨normal¨ and the
occurring changes as more an opportunity than a threat to their livelihood.
By Naja Carina Steenholdt (PhD and PostDoc) and Lill Rastad BjÃ¸rst (Ass.
Professor)
FACE-IT is funded by the European Union's Horizon 2020 research and innovation
programme under the call: H2020-LC-CLA-2018-2019-2020
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
In Greenland, climate change cannot be neatly separated from the influence of the
socio-political world and context-specific knowledge
Research highlight 2
Localizing climate change in Arctic societies is a delicate process and changes in
the social drivers are more difficult to project with scientific rigor than changes in the
climatic drivers
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Collaborative bathymetry in Arviat, NU, Canada
Desrochers, Julien - Presenting author1
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Abstract text

Less than 20% of the World's oceans are charted. Achieving global chart coverage
remains a major challenge across the scientific community. Various technological
advancements will help face this challenge, namely Autonomous Surface Vehicles
(ASV), Satellite-Derived Bathymetry (SDB), and Crowd-Sourced Bathymetry (CSB).
The use of CSB has been recognized by the Canadian Hydrographic Service (CHS)
as a ¨Strategic Orientation¨ over the coming years. CSB can be a rather effective
means of data collection in remote regions such as the Canadian Arctic near
populated areas.
In summer 2020 and currently in 2021, M2Ocean is participating in a joint project
with the Aqqiumavvik Society of Arviat, NU to collect bathymetric data in areas of
interest near the community.
The system used for data collection, HydroBlock™, developed by CIDCO
(www.cidco.ca) in Rimouski, QC was provided to the Society by M2Ocean. The
HydroBlock is a simple easy to use system that can be installed to any vessel of
opportunity, in this case, a fishing/hunting boat.
The aim of this on going collaboration is to enable non-expert users to operate a
hydrographic data collection platform and develop capacity for survey planning and
data processing.
This presentation will describe the measurable success of the project, the interest
demonstrated by the community members, and the potential use of the collected
data.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This collaborative project demonstrates the feasibility of seabed mapping done by
and for Arctic communities.
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Common Heritage of Mankind and the Arctic
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Abstract text

The common heritage of mankind (CHM) principle applicable to global commons has
made its presence felt at various international negotiations. Its inclusion in the
UNCLOS may be perceived as either its triumph over other governance-oriented
principles or its status as a principle that is uncertain enough for allowing the seabed
regime to come into existence. It is pertinent to note that not all global commons are
governed by the CHM principle, rather it applies only to the global commons which
have extractable natural resources, for instance, the seabed and the moon; most
recent example would include the biodiversity beyond national jurisdiction regime
which
is
in
advanced
stages
of
development.
The above observation makes one wonder to what extent has the CHM principle been
applied to the Arctic region. Even though the central Arctic region is covered with ice
for most of the year, the continued interest shown by the Arctic states considering the
discovery of natural resources in the region has triggered claims for the outer
continental shelf to the extent that only two small parcels of high seas remain
unclaimed. The Arctic region beyond the national jurisdiction which holds untapped
natural resources seems to be an apt candidate for the application of the CHM
principle as exploitation of natural resources is involved. The fact that non-Arctic
states have shown keen interest in the region and joined the Arctic Council as
observer demonstrates the importance of the region in terms of the natural resources
it possesses and the crucial role it plays in maintaining the planetary climate, keeping
the political aspirations aside. The reluctance amongst Arctic states and the
international community for declaring this Arctic region as a global common, in
addition to the claims for outer continental shelf by the Arctic states not only
undermines the CHM principle but even raises complex questions about the narrative
built around global commons. This further shows that the state sovereignty paradigm
allows very limited scope for regimes built on common ownership and the problematic
role of the CHM principle within this paradigm. In the light, of the above, it becomes
imperative to determine what attempts have been made by the international
community and Arctic states to implement the CHM principle in the Arctic region.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study seeks to understand how far has the common heritage of mankind
concept come in the Arctic region
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Community-Science integration to investigate noctilucent clouds above the Arctic
Sharma, Puneet - Presenting author1; Dalin, Peter - Co-author2; Mann, Ingrid - Co-author1;
Pursiainen, Christer - Co-author1
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Abstract text

Noctilucent clouds are composed of tiny ice crystals formed at 80-90 km altitudes.
These clouds are located above the pan-arctic regions at much higher altitudes than
normal clouds. Noctilucent clouds are visible during the summer in mid to high
latitudes which encompass countries in northern and central Europe, the USA,
Russia, Japan, and Canada. In the past few decades, these clouds have been
observed more frequently.
Studies indicate that an increase in methane emission leads to more water vapor in
the upper atmosphere. Recently it has been suggested that this increase in water
vapor contributes towards creating and strengthening noctilucent clouds at high
latitudes. This link between the noctilucent clouds and climate change needs further
investigation. Research on noctilucent clouds is based on a combination of different
methods including ground-based optical, radar, satellite, balloon-borne, and rocket
observations as well as numerical models.
In addition to research, these clouds attract public interest. For instance, the
Noctilucent Cloud Observing Network (NLCNET) is a community-driven volunteer
network across different countries that is used for collecting images and information
associated with these clouds. By analyzing the data collected from volunteer
networks together with scientific data, we can use the current observing and
monitoring systems beyond research. The synergies achieved by creating such a
partnership between volunteer networks and scientific communities can lead to a
better understanding of science, its dissemination among the public, and would
create a community of citizen scientists.
We aim to establish a joint effort towards society and science collaboration on
noctilucent cloud analysis. The results of this cooperation will be communicated to
the relevant national bodies and agencies (e.g., meteorological institutes), the
relevant EU bodies (e.g., the European Space Agency, EC DG Climate Change
Action, EC DG Joint Research Centre), and the bodies related to the respective
Working Groups of the IPCC.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
society and science collaboration for creating citizen scientists
Research highlight 2
studying climate change by understanding noctilucent clouds
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Research highlight 3
creating a society and science cooperation for input to governance systems
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COMPARATIVE ANALYSIS OF SOILS THERMAL MONITORING DATA FOR TWO
RESEARCH SITES IN EUROPEAN NORTH OF RUSSIA
Isaev, Vladislav - Presenting author1; Kotov, Pavel - Co-author2; Koshurnikov, Andrey - Coauthor2; Kioka, Arata - Co-author3; Tsarapov, Mikhail - Co-author2; Komarov, Oleg - Coauthor2; Uvarova, Alexandra - Co-author2; Shevchuk, Yaroslav - Co-author2
State University, Moscow, Russia, 2Moscow state university, 3Department of Earth
Resources Engineering, Kyushu University, Fukuoka, Japan
1Moscow

Abstract text

Climate change in the Arctic is not uniform, and the dynamics of local changes
depends on multiple natural factors. Dependences and specialties assessment of the
climate change impact on the heat balance in the permafrost need to be taken into
account through several factors including the heterogeneity of the soil massif, local
radiation-heat balance characteristics (e.g., albedo, heat flux, and insolation, climatic
characteristics of the study area, and peculiarities of vegetation and snow cover
(REFERENCE(S) REQUIRED). A reliable forecast of changes in the thermal regime of
permafrost in the study area is based on field data obtained for this area over a long
observation period . The study provides the interpretation, analysis, and forecast of the
soil thermal regime dynamics based on the ground temperature data obtained in 20142020 from two characteristic studies of the Arctic - a section of the coastal zone of the
Arctic seas (the western coast of the Baydaratskaya Bay) and a section of the
Bolshezemelskaya tundra (right bank of the Vorkuta river near the Khanovei station,
the Komi Republic). The resulting calibrated and verified forecast calculations are
applicable for similar typical Arctic areas.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
We have investigated the climate change on the geocryological processes in the
Khanovey area of the Bolshezemelskaya tundra and the southwest coast of the
Baydaratskaya Bay of Kara Sea.
Research highlight 2
We have studied the changes in the thermal state in the permafrost fields by the
continuous ground temperatures in 2014 - 2019 at the boreholes newly installed by
our team.
Research highlight 3
We have studied the changes in the thermal state in the permafrost fields by the
electrical resistivity tomography (ERT) measurements for imaging subsurface
geocryological structure.
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Comparison of Chlorophyll-a content retrieval algorithms in Arctic waters
Grue, Silje - Presenting author1
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Abstract text

Arctic waters have been experiencing a significant impact due to climate change
and constantly increasing anthropogenic activity. Run offs impacted by the thawing
permafrost, increased sediment loads, and organic matter have resulted in changes
in the Arctic shelfs and coastal waters of Norway. The worsening water quality has
affected aquatic ecosystems. Therefore, continuously monitoring of aquatic
environments is in high relevance.
Large scale monitoring of water quality parameters can be done from satellite
acquired data. An important water quality parameter is Chlorophyll-a (Chl-a), which
is present in all photosynthetic organism that forms the foundation of the marine
food-web. Hence, estimating Chl-a from satellite data provides valuable information
about the health status of the oceans.
There are many algorithms for estimating Chl-a content designed for various aquatic
conditions. However, there is no state-of-the-art algorithm for high northern latitude
Norwegian oceans. Therefore, it is necessary to review and study Chl-a retrieval
methods.
The objective of this work is to collect and study Chl-a retrieval algorithms that can
be used in high latitude Norwegian waters. This might include both empirical and
machine learning methods.
The algorithms are evaluated and compared on a synthetic and real Arctic data. In
addition, data acquired by the Ocean and Land Color Instrument onboard the
Sentinel 3 satellite is used to visually present the estimated Chl-a content by the
most suitable algorithms.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study contributes to develop methods towards continuous monitoring of the
health of the Arctic Oceans using Ocean Color Remote Sensing.
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Conceptualizing the orchestrated shift from global, state, and industry
responsibility in the context of plastic governance in the Arctic.
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Abstract text

The production and lack of coordinated global waste management continues to bring
heaps of plastic waste into the Arctic environment. Plastics are a transboundary matter
with complex solutions and a current fragmented governance response. This study will
assess the various governing mechanisms to regulate marine plastic litter in the Arctic.
Orchestration theory, which assumes that transnational actors can make up for deficits
made by traditional governance approaches will be examined. The topic is
conceptualized through in-depth interviews where we apply the snowball method to
identify stakeholders comprised of locals, industry, and government officials in and
involved with the Arctic. Content analysis of data sources will then be applied on
international conventions, agreements, and action plans. The informed stakeholder
interviews and content analysis will provide concrete policy action opportunities,
limitations, and adaption alternatives to orchestration on the governance of plastics in
the marine Arctic environment. This paper argues that rather than achieving
governance in a functionalist manner, orchestration will further fragment the
governance landscape of marine plastics management. Plastics, especially in the
marine environment, are not disappearing anytime soon. It will take global governance
action to take on and remediate the crisis of plastic pollution.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Existing agreements on plastic governance severely lack the resources and legally
binding measures to mitigate the challenge.
Research highlight 2
The plastic crisis must address all forms of plastic pollution holistically
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Abstract text

With the expected increase of industrial activities in Arctic marine areas, latent
conflicts are very likely to escalate and new ones to emerge. Ocean conflicts are
highly diverse and can occur between different types of activities, between use and
environmental conservation, between states and governance regimes. Although
marine conflicts have received very little academic attention over time, there is
much to learn about conflicts and conflict transformation by studying their historical
development, including the actors involved, the root causes and drivers, their
institutionalization and transformation.
Norway has a rich and multifaceted history of conflict development and
management related to offshore oil and gas development. In this paper, we discuss
the development of conflicts related to petroleum activity in line with the
development of the ¨environmental state¨ in Norway. The latter consists of an
administrative apparatus, a system of regulation, a corpus of ideas and expert
knowledge and a site of contestation and decision; all these dimensions have
evolved historically and have shaped the ways in which conflicts have been dealt
with over time.
Following this analytical approach, this paper describes the institutionalization of the
environmental state and explains how conflicts have transformed during six
decades of offshore oil and gas activities on the Norwegian Continental Shelf. We
will highlight a number of important factors that considerably contributed to the
civilization of conflicts and that shaped the framework conditions for conflict
management. The paper draws lessons for conflict transformation, and reflects
about the degree to which these insights are transferable to other Arctic states. It
concludes by reflecting on how climate change has become the big test of this
model.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Norway has a rich history of conflict transformation related to offshore oil and gas
activities
Research highlight 2
Conflict management has institutionalized with the development of the
environmental state
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Connecting the U.N. Southern Ocean Decade with the Arctic: Focusing on Natural
and Human-induced Hazards in the High North
Chen, Thomas - Presenting author1
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Abstract text

In the framework of the United Nations Decade of Ocean Science for Sustainable
Development, the Southern Ocean Community engaged in a stakeholder-oriented
process to develop the Southern Ocean Action Plan to provide a framework for
Southern Ocean stakeholders to formulate and develop concrete activities that
support the Decade vision. The outcome is the Southern Ocean United Nations
Task Force (https://www.sodecade.org/), which includes 8 working groups on topics
such as ocean safety, resiliency, sustainability, and cross-cutting themes. In the
Southern Ocean, the combined effects of various forms of pollution, transport,
tourism, migration, infrastructure, and the pursuit of natural resources, as well as
accelerated climate change at high latitudes, are exerting increasing pressures on
the environment. These climate- and human-induced changes have the potential to
alter the role the polar regions play in regulating global climate and other systems,
as well as impacting a host of other important ecosystem services. Since the
Southern Ocean Community of stakeholders is globally unique in its operation within
the Antarctic Treaty System, which is entirely based on scientific understanding and
environmental protection, it is imperative to strengthen international collaborations
to improve scientific and political understanding of this remote region.
The fifth working group of the Southern Ocean Decade Task Force, ¨A Safe Ocean,¨
focuses on mitigating, understanding, and adapting to natural and human-induced
hazards. The working group contributes to the final U.N. report defining priorities for
the next decade. Priorities identified include improving forecasting capabilities,
understanding the impact of changing environmental conditions, improving
emergency response capabilities, and engaging effectively with policymakers. In
this presentation, we discuss how synergies can be fostered between a safe
Southern Ocean and a safe Arctic Ocean. We focus on how the uniqueness of both
polar oceans within the larger global ocean system relates to particular aspects of
strengthening hazard response efforts in the Arctic and Antarctic. Addressing the
prevalence of hydro-meteorological, geophysical, biological and human induced
hazards, especially those amplified by a rapidly changing climate, requires coherent
collaboration between academic, government, and industry across both the Arctic
and Antarctic communities. We issue a call for action and encourage the formation
of collaboration along these lines, under the broader guidance of the U.N. Ocean
Decade.

Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
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Research highlight 1
Arctic researchers have much to learn from the new U.N. Southern Ocean Decade
Task Force initiative under the broader U.N. Ocean Decade, especially in the area
of hazard mitigation and management.
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Abstract text

As the ocean absorbs excessive anthropogenic CO2 and ocean acidification
proceeds, it is thought to be harder for marine calcifying organisms, such as
shellfish, to form their skeletons and shells made of calcium carbonate. Recent
studies have suggested that various marine organisms, both calcifiers and noncalcifiers, will be affected adversely by ocean warming and deoxygenation.
However, regardless of their effects on calcifiers, the spatiotemporal variability of
parameters affecting ocean acidification and deoxygenation has not been elucidated
in the subarctic coasts of Japan. This study conducted the first continuous
monitoring and future projection of physical and biogeochemical parameters of the
subarctic coast of Hokkaido, Japan. Our results show that the seasonal change in
biogeochemical parameters, with higher pH and dissolved oxygen (DO)
concentration in winter than in summer, was primarily regulated by water
temperature. The daily fluctuations, which were higher in the daytime than at night,
were mainly affected by daytime photosynthesis by primary producers and
respiration by marine organisms at night. Our projected results suggest that, without
ambitious commitment to reducing CO2 and other greenhouse gas emissions, such
as by following the Paris Agreement, the impact of ocean warming and acidification
on calcifiers along subarctic coasts will become serious, exceeding the critical level
of high temperature for three months in summer and being close to the critical level
of low saturation state of calcium carbonate for two months in mid-winter,
respectively, by the end of this century. The impact of deoxygenation might often be
prominent assuming that the daily fluctuation in DO concentration in the future is
similar to that at present. The results also suggest the importance of adaptation
strategies by local coastal industries, especially fisheries, such as modifying
aquaculture styles.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study suggests the importance of adaptation strategies of fisheries and
aquaculture in response to combined impacts of ocean warming and acidification
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Cross-border cooperation and Arctic conflict prevention
Landriault, Mathieu - Presenting author1; Savard, Jean-FranÃ§ois - Co-author2; Soer, Anna Co-author3
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Abstract text

Arctic scholars have often analysed the potential and limits of regional organisations
(such as the Arctic Council) or international organisations (such as the United
Nations or the International Maritime Organisation) in providing peaceful and
sustainable tools to resolve Arctic conflicts. However, this approach forgets the
pragmatic cooperation that could emerge at the sub-regional or local levels,
between both non-Indigenous and Indigenous actors.
This communication will map the intensity and nature of cross-border cooperation
occurring in the Arctic region, enriching our understanding of sub-regional Arctic
cooperative dynamics. In total, 59 agreements of cross-boundary cooperation were
gathered and analysed from 9 different jurisdictions. The effectiveness and scope of
multilateral agreements will be compared to bilateral ones; the same will be applied
to compare cross-border cooperation about marine and land issues, also keeping as
a center point the effectiveness of cooperation among and across different sociopolitical and economic groups in the region, from private to States to Indigenous and
institutional actors. The goal of this communication is to assess the conditions and
political environment that makes cross-border cooperation a useful tool (or not) to
resolve Arctic marine conflicts in a durable fashion.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
cross-border cooperation can act as a conflict prevention tool in the Arctic region
Research highlight 2
Some Arctic sub-regions have developed more comprehensive ties compared to
others: limited resources and an asymetrical distribution of powers and
competencies can explain this outcome
Research highlight 3
Bilateral agreements seem more realistic and feasible than multilateral ones, with
the latter generating less common interests among parties
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Abstract text

Thermal erosion is one of the processes that climate changes activates. It leads
to change in the relief as well as the flow of water, sediment and dissolved
substances into the ocean. A rapid change in the relief can lead to the destruction of
existing engineering structures and complicate the construction of new ones in the
Arctic. Observations on emergence and development of gully were conducted
during 2020 and 2021 years near Tiksi village located within the Arctic coast of
Yakutia. The gully development belongs to territory with ice-rich loam soil with ice
edges and weathered bedrock underlying it.
Along the gully development, air temperature was above rate, average monthly and
maximum daily precipitation were close to or below rate. This suggests that the
activation of thermos-erosion processes in this case is not caused by an abnormal
amount of precipitation. Possibly, is associated with an increase in the depth of
seasonal thawing and/or the growing temperature of slope waters, controlled by the
soil surface warming.
Over the year, the length of the gully increased 3 times (up to 50.5 m), mainly due to
the regressive shift of its head, its width increased 2 times (up to 14 m), and its
depth decreased due to accumulation of sediments in its bottom when the sides
collapse.
The water discharges in the gully at the end of the warm period were 3.1-3.7 l/s, the
water turbidity was about 650 mg/l, which corresponds to the sediment flow rate of
about 174-208 kg/day. The turbidity of the slope waters entering the gully head
mainly through the soddy surface was insignificant. Below the gully, the water flows
through underground tunnels of a complicated pattern. The tunnels open up in
surface subsidence, which indicates that the formation of underground cavities
preceded the gully development.
Local residents do not remember the occurrence of similar gullies in the past.
However, the ice wedges in the gully walls contain congelation ice formed during
the freezing of water in erosional tunnels. It evidences about episodes of activation
of underground thermal erosion in the past. The results obtained allow us to
conclude that the activation of thermo-erosion processes can be associated with
ongoing climatic changes, in particular, with an increase in air temperatures. Further
regressive advancement of the thermo-erosion gully head, as well as the
emergence of new ones on the considered slope, seems a danger of the TiksiNayba winter road destruction.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The gully recently appeared in the highly icy slope sediments containing ice
wedges. The formation of underground cavities preceded the emergence of a
thermal erosion surface form - the gully.
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Research highlight 2
Where high ice content, the development of thermal erosion occurs very quickly:
during the first year of development, the gully length increased 3 times, the width - 2
times, and the depth decreased.
Research highlight 3
Under modern climatic changes, the intensification of thermal erosion may be
caused by an increase in air temperatures, but not in atmospheric precipitation rate.
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Decadal sea-level variability in the Arctic ocean
Mukherjee, Arnab - Presenting author1
1National

Centre for Polar and Ocean Research (NCPOR)

Abstract text

We have identified decadal change of sea level anomaly (SLA) in the Arctic ocean
using
an ocean sea-ice couple model, known as Modular Ocean Model (version 5) with sea
ice
simulator (MOM-SIS). Our model analysis shows prominent decadal increase
(decrease) of SLA for 2010-2019 compared to 2000-2009 during spring and summer
seasons (winter and autumn seasons). We have observed maximum decadal
increase
of
SLA in the Norwegian, Barents and Kara sea region of the Arctic during spring
seasons.
Our model analysis also shows minimum decadal decrease of SLA in the Kara sea
region of the Arctic during winter and autumn seasons. Maximum decadal increase
of
SLA are observed in the coastal sea region of the Arctic and responsible for global
sea
level
rise
in
the
Arctic
ocean.
We have tried to link curl of wind stresses with decadal variability of SLA in the Arctic
ocean. Negative wind stress curl decadal change for 2010-2019 compared to 20002009
play an important role for decadal increase of SLA during summer and spring seasons
compared to winter and autumn seasons. Also, maximum decadal decrease of seaice
in
the Norwegian, Barents and Kara sea region of the Arctic are crucial for maximum
decadal increase of SLA in the above three regions.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Decadal sea level variability of the Arctic
Research highlight 2
Decadal change of Arctic climate
Research highlight 3
Role of ocean gyre on decadal variability of Arctic sea level
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Deep-Sea bed Mining: Clash of Commerce, the New Economy and Marine
Ecosystem Protection
Parlow, Anita - Presenting author1
1Formerly

Harvard-MIT Arctic Fisheries, Wilson Center Team Lead Polar Code Initiative,
Fulbright Scholar-Iceland
Abstract text

Arctic deep-sea bed mining is a new addition to the growing list of ocean
conflicts the will likely accelerate throughout this century. As the sea ice melts, it is
allowing greater access to the ocean's surface and the sea-floor. The growing
concern over deep-sea bed mining and its potential disastrous impact on sea-floor
ecosystem health and, biodiversity in both the high seas and the jurisdictional
waters of coastal states, is moving to the Arctic.
Given the historical context of how Arctic nations, including commercial and
environmentalists interests, resolve conflicts in a cooperative manner, the High
North coastal nations have much to offer the world as it manifests a growing need
for rare earth minerals necessary to power the economy of the future, while creating
a potential for irreversible harm to the finely balanced ecosystems on the ocean's
sea floor.
Recently, six environmental organizations, including Greenpeace and the World
Wildlife Fund, called for Norway to abandon its plans to engage in deep-sea mining
in its extended economic shelf. The environmentalist groups further asked the
Norwegian government, that had shifted from prescriptive to performance-based
standards, to oppose the United Nation's International Seabed Authority (ISA), a
controversial component of the United Nations Law of the Sea (UNCLOS) that is
moving forward to produce standards to regulate deep-sea mining in international
waters.
This participant will explore Norway's deep-sea mining impact assessment program.
Its core mining area goes from waters from the north-east of Iceland to the Svalbard
Archipelago. Minerals extracted by dredging submerged minerals from the sea floor,
include the potato-sized polymetallic nodules that could power the economy of the
future. This presentation will address science, policy and commercial issues
regarding sea-floor dredging.
The growing demand for renewable-energy technologies and its potential price, the
health of the marine ecosystem raises core issues. Scientific American recently
reported that clean-energy technologies will require a 500% increase in production
of lithium and cobalt in the near term, raising a question for the the health of marine
ecosystems as an acceptable price.
This session will discuss the strategies of the environmental organizations, private
companies and investors who have decided to back away. Given the enormous
start-up costs, potentially disastrous impact upon marine ecosystems, and, the
potential damage to the world's food supply, more may rule themselves out. This
year, leading global companies have joined the moratorium called by environmental
organizations until the environmental impacts are understood.
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Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
The study shows that a global initiative among stakeholders to protect marine
ecosystem has room to grow with proper strategies.
Research highlight 2
This study reflects the global respect that the Norwegian government has earned for
its balances in ecosystem protection and commerce, and how it might advance in
the deep-sea mining.
Research highlight 3
This study reflects the ability to build alliances on climate, marine ecosystem issues
and commerce.

80

Detecting trophic niche variation across the pan-Arctic coastal continuum using
stable isotope meta-analysis
McTigue, Nathan - Presenting author1; Bluhm, Bodil - Co-author2; Bridier, Guillaume - Coauthor3; Dunton, Ken - Co-author1; Erhman, Ashley - Co-author4; Gradinger, Rolf - Coauthor2; Legeżyńska, Joanna - Co-author5; McGovern, Maeve - Co-author6; McMeans,
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Abstract text

Arctic ecosystems are experiencing dramatic, rapid changes as air temperature
rises twice as fast as elsewhere on the planet. In the coastal Arctic marine
environment, this change is prominently exhibited in the reduction of sea ice extent
and thickness, but also manifests as increased permafrost thawing, freshwater
input, and coastal erosion. One way to assess ecosystem resiliency to these
perturbations is through assessment of food web properties. The structure of food
webs is affected by biological, chemical, and physical changes in the environment
and is manifested in the quality and quantity of organic matter (OM) sources at the
base of the food web. Such assessments at a pan-Arctic scale can provide key
information to how ecosystems will differentially respond to environmental changes
and how response may vary regionally, or even locally. We conducted a metaanalysis, combining the data from many studies, for the detection of trends at large
spatial scales. We combined stable carbon and nitrogen isotope data from over
5,000 individual samples collected within coastal Arctic habitats that span the
€ œcoastscape€ • continuum of fjords, lagoons, and nearshore shelves.
Quantitative and Bayesian approaches were employed to elucidate differences in
basal resource assimilation, food-web length, and trophic similarity, evenness, and
redundancy among common taxa along the pan-Arctic coasts. Of the taxonomic
groups shared among all coastscapes, we found that the isotopic trophic niche of
mollusks in shelf and fjord ecosystems broad ranges of δ13C (> 12 ‰) and δ15N (>
16 ‰), whereas bryozoans, chordates, and annelids from shelf communities
possessed the smallest isotopic trophic niches (δ13C and δ15N range of < 7 ‰ and
< 6 ‰, respectively). Generally, consumers from fjords possessed larger isotopic
trophic niches than their counterparts in shelves or lagoons, indicating consumer
13
assimilation of both C-depleted (e.g., macroalgae, terrestrial organic matter) and
13
C-enriched (e.g., marine particulate organic matter, ice algae) end-members.
However, all coastscapes exhibited evidence of assimilation of multiple endmembers, including terrestrial organic matter. Community assemblages of similar
taxa were compared across coastscapes to understand differences in trophic
plasticity and redundancy. Differences in trophic characteristics at both the Genus
and community level across pan-Arctic coastscapes can be used to assess future
ecosystem resiliency to ongoing Arctic transitions.
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Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study provides results from one of the first pan-Arctic food web meta-analyses.
Research highlight 2
Isotopic trophic niche is used to decipher trophic plasticity of consumers in fjords,
lagoons, and nearshore shelves as a proxy of resiliency to environmental changes
in the Arctic.
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Developing Collaboration to Mitigate Natural and Man-made Disasters: A Basis
for Creating a Sustainable Management of the Arctic
Gurau, Calin - Presenting author1
1Montpellier

Business School

Abstract text

The Arctic is undergoing a rapid and complex evolution determined by quick
environmental changes, economic growth, and the potential exploitation of
untapped natural resources. These phenomena create potential for both competition
and cooperation between various rim (Canada, Denmark - through Greenland,
Norway, Russia and The United States) and non-rim nations (especially the ones
having the power, wealth and technological capability to prospect and exploit natural
resources - the most notable one being China) regarding the management and
exploitation of the Arctic, but also between various regions and communities.
Many extant studies use game theory to analyze and discuss the premises of
multiple interested actors exploiting the conditions and resources made available by
the evolution of climate change. Unfortunately, most of them conclude that an
opportunistic approach is highly probable, in some cases leading either to zero-sum
conflicts or to a tragedy of the commons. Very few of these papers are trying to
realistically answer the question of how to initiate a mutually beneficial collaboration
between the Arctic nations, in what conditions and at what level(s).
Considering human psychology and behaviour, as it was described by behavioural
economists, this study argues that collaboration at nation-states', regions' and
communities' level(s) should be based on objectives and initiatives to predict,
prevent or mitigate the effects of natural and man-made disasters associated with
both climate change and with the exploitation of newly available natural resources.
Our argument is based on (1) the principle that a potential loss is perceived
as larger than an equivalent gain; (2) the reality that natural and man-made
disasters are now more frequent, but also unpredictable, which creates high-risk
situations that need to be mitigated through timely and effective planning,
prevention and preparation, and (3) the fact that the implication of nation-states,
regions and communities in the prevention and mitigation of natural and man-made
disaster is perceived by all stakeholders as a positive action, creating positive
feedback loops, goodwill, and win-win situations in non-zero sum games.
Developing these ideas and arguments, our study makes practical propositions
regarding potential scenarios and modalities for initiating and developing
collaboration initiatives and projects, at nation-states', regions' or communities' level
and presents the potential stages of developing an inter-governmental task force for
mitigating the consequences of natural or man-made future disasters, which can
then integrate the objectives and activities of managing the exploitation of Arctic
resources in a balanced, collaborative way.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
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Research highlight 1
The study argues that the mitigation of natural and man-made disasters can
represent a valid basis for developing a mutually beneficial and sustainable
collaboration in the Arctic region.
Research highlight 2
This argument is based on the behavioural economics' principle that people
perceive a potential loss as larger than an equivalent gain, which may facilitate
collaboration to avoid the loss.
Research highlight 3
Disasters are also more frequent and unpredictable, their prevention and mitigation
being perceived by all stakeholders as positive actions that can create positive
feedback loops and goodwill.
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Development of coordinated monitoring of the Northern Sea Route - pilot studies
Gebruk, Anna - Presenting author1,2; Shabalin, Nikolay - Co-author1; Bambulyak, Alexei - Coauthor3; Kozlovskiy, Vladislav - Co-author1; Evdokimova, Elizaveta - Co-author1;
Kalenichenko, Vladislav - Co-author1
Moscow State University Marine Research Center , 2University of Edinburgh,
3Akvaplan-niva
1Lomonosov

Abstract text

There is currently a global interest in the development of the
Northern Sea Route (NSR) - the largest trans-Arctic shipping route between
the Kara Sea to Chukchi Sea. The operator of the NSR, Russian State
Atomic Energy Corporation «Rosatom» is committed to ensuring
environmental and navigational safety of operations and compliance with
national and international standards and regulations. As a part of this
process, the Lomonosov Moscow State University Marine Research Center
(LMSU MRC, Russia) together with Akvaplan-niva (Norway) has launched
the pilot program of ecological monitoring along the NSR in 2020-2021 to
assess the baseline state of marine ecosystems along the Northern Sea
Route and develop further regular program of environmental monitoring
together with the international expert group formed by representatives of
national and international scientific organizations, NGOs and working groups.
In this talk during Arctic Frontiers-2022 conference we are going to share the
first results of the pilot monitoring studies and the current state of the
negotiations with international expert group.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study proposes an approach for complex ecological monitoring of marine ecosystems
along the Northern Sea Route
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Dimensions of Inuit country food in Arctic Canada: bountiful, seasonal, 'soul
food'.
Carter, Natalie Ann - Presenting author1; van Lujik, Nicolien - Co-author1; Dawson, Jackie Co-author1; Parker, Colleen - Co-author2; Grey, Kayla - Co-author1; Provencher, Jennifer Co-author3; Emiktaut, Chantel - Presenting author4; Wesche, Sonia - Co-author1
of Ottawa, 2Nunavut Marine Council, 3Environment and Climate Change Canada,
4No affiliation - youth community researcher
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Abstract text

Hunting, fishing, and harvesting of country (wild-harvested) food, including
mammals, fish, birds, eggs, and plants, underpin the culture of Inuit in Inuit
Nunangat (Inuit homeland in Canada. These natural items are used for domestic
consumption, to prevent and treat illness, to make clothing and tools, for fuel, and to
feed working animals. These items are shared, traded, or sold to support
livelihoods. Climatic and non-climatic drivers are affecting Inuit access to country
food; with cascading effects on social determinants of Inuit health, including food
security, and livelihoods more broadly. To support decision-making surrounding 1)
increased food production and 2) local food security and nutrition, while preserving
the integrity of the marine ecosystem, a holistic understanding of country food€ ™s
significance to Inuit, abundance, diversity, and seasonality is needed. The Arctic
Corridors and Northern Voices project documented the knowledge and perspectives
of residents of 14 communities spanning three regions of Inuit Nunangat: the
Inuvialuit Settlement Region, Nunavut, and Nunavik. Methods included focus groups
and interviews using a semi-structured interview guide. Discussions were audiorecorded and transcribed verbatim and conventional content analysis was
conducted. We present 1) a range of overlapping yet diverse country food systems
across Inuit regions; 2) an overview of seasonality and temporality of harvesting;
and 3) an 'inventory' of species related to Inuit culture and which require focused
preservation / conservation. This offers a broad set of information highlighting the
significance (spiritual, cultural) and benefits (nutritional, medicinal, mental health,
connection to culture and language) of country food; and demonstrates that
harvesting, processing, sharing, and eating country food are fundamental aspects of
Inuit culture, food systems, and wellbeing.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
This study reveals that a range of overlapping yet diverse country food systems are
active across Inuit regions.
Research highlight 2
This study highlights the significance (spiritual, cultural) and benefits (nutritional,
medicinal, mental health, connection to culture and language) of country food.
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Research highlight 3
This study reveals that harvesting, processing, sharing, and eating country food are
fundamental aspects of Inuit culture, food systems, and wellbeing.
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Diplomacy in Science: Non-State Actors in Arctic Science Diplomacy.
Adasheva, Elena - Presenting author1; Brodt, Luiza - Presenting author2
1Yale

University, 2Novosibirsk State University

Abstract text

A classic definition of science diplomacy, introduced by the Royal Society and AAAS, is
largely based on a state-centered perspective to international relations. Another holistic, or pragmatic - approach draws from practices in the areas beyond national
jurisdictions, such as Antarctica and the Arctic High Seas, and thus, theorizes science
cooperation as a driver of science diplomacy. Recently, the scholarly interest in nongovernmental actors of science diplomacy, especially in the Arctic, has been rapidly
growing. Many publications offer a variety of concepts for framing non-state actors of
science diplomacy: multistakeholder diplomacy, mega-diplomacy, integrative
diplomacy, paradiplomacy and more. To complement a state-focused definition of
¨science in diplomacy,¨ this paper develops the concept of ¨diplomacy in science¨,
introduced by Davis and Patman. This project centers Arctic science while regarding
diplomacy as serving and resulting from the scientific knowledge production. This
paper examines the role of the International Arctic Social Sciences Association (IASSA)
and individual scientists in Arctic permafrost studies as prominent actors of Arctic
science diplomacy. The first case study demonstrates how the IASSA has become an
important non-state actor of science diplomacy by promoting the status of social
sciences and humanities in Arctic research along with retaining its independence from
national governments and institutions. The second case study illustrates that crossborder cooperation in Arctic permafrost monitoring, initiated by individual scientists,
now plays an important role in Arctic science diplomacy. These non-governmental
actors create international epistemic communities, develop a shared disciplinary
knowledge base, and define research agenda in Arctic sciences. In addition, both the
IASSA and permafrost projects influence decision-making and various levels of
policy. These case studies allow for development of a broader, non-Westphalian,
definition of science diplomacy that is highly relevant to the Arctic. This perspective on
science and diplomacy in the Arctic contributes to theoretical and practical
understanding of the science-policy interface, focusing on the understudied impact of
non-state actors involved in scientific research.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This paper examines the role of non-state actors, involved in scientific research, in Arctic
science diplomacy.
Research highlight 2
This paper reveals the impact of non-state actors on decision-making and various levels of
policy.
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Does the construction of the shipping infrastructure affect productivity of
plankton communities in the northern part of the Gulf of Ob?
Konovalova, Olga - Presenting author1; Vitchenko, Tatiana - Co-author1; Gebruk, Anna - Coauthor1
1Lomonosov
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Abstract text

The Gulf of Ob in the Russian Arctic is one of the largest estuaries in the World and it
has a unique ecosystem different to other estuarine ecosystems in Eurasian Arctic
shelf. In 2014 the sea channel was built through the so-called Ob' bar, which allowed
gas carriers with low draft to sail through the Northern Sea Route to the port of Sabetta.
It is still unclear whether the construction of the channel have caused and continues to
cause impacts on highly productive ecosystems of the Gulf of Ob. LMSU MRC
performed the complex environmental monitoring in the northern part of the Gulf of Ob
in 2019 to assess an influence of the sea channel on the different trophic levels in the
gulf. As phytoplankton is a basis of ecosystem productivity, we studied the qualitative
and quantitative characteristics of microalgal communities and analyzed their
distribution along the gulf. In addition to the traditionally distinguished marine, frontal,
and freshwater zones, an extensive transition zone between the frontal and freshwater
zones was identified with maximum phytoplankton abundance, biomass and specific
species composition. The microalgae community of this zone included marine,
brackish, euryhaline and freshwater algae. The results of 2019 were compared with
existing published and own data from 2007, 2014 and 2016. Phytoplankton abundance
and biomass in 2019 were higher than previously recorded data for this season in 2007
and 2014, although lower than in 2016, during the late spring bloom period. In 2019,
compared to 2007-2016, an intense distant inflow of seawater to the south was
observed in the Gulf of Ob. According to the satellite and field data this inflow was
caused by the wind upwelling in the eastern part of the Kara Sea (Osadchiev et al.,
2021). Upwelling caused not only the inflow of sea waters into the gulf, but also the
transfer of nutrients, which together worked as the basis for the appearance an
extended transition zone of increased phytoplankton development in the Gulf of Ob. All
these studies indicate that the sea channel did not cause noticeable impacts on
surrounding ecosystems, at the same time the wind-induced upwelling could have a
positive effect on the phytoplankton communities of the Gulf of Ob and could be
destructive for ichthyofauna or freshwater benthic community. However, the long-term
and cumulative impacts require further investigation as well as any impacts caused by
the reconstruction and extension of the sea channel.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The study shows that the inflow of marine water to the Gulf of Ob increased
quantitative features of phytoplankton communities
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Early Warning Systems in Arctic Region (First Pole) and Third Pole (Himalaya
Hindukush Region) and Sharing of Climate Change Data
Sultan, Amir - Presenting author1,2
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Abstract text

The debate about pollutants in the atmosphere dates back to early twentieth century
(BBC, 2013), however it was not until 1975 when the term Global Warming first
appeared in a peer reviewed scientific journal in U.S. (The Guardian, 2018). The
Indo-Pacific region has not only transformed into pivotal battle ground geo-politically
but also the climate change has totally overwhelmed the dynamics of world's geopolitics including Indo-Pacific region. The recent example of glacier burst in Indian
Himalayan region has been blamed upon climate change (Voice of America, Feb
2021) and China to some extent by U.S. (International Business Times, Feb 2021)
which China refuted immediately (Global Times, Feb 2021).
This research aims at reviewing the current status and trends in early warning
systems pertaining to climate change and sharing of sensitive data between the
states comprising third pole i.e. Himalayan and Hindu Kush region (China and
Indian Sub-continent) and its comparison with the first pole (North Pole/Arctic)
region. Also, this study compares the situation, effectiveness and state of early
warning systems within Arctic (first pole) and third pole. This study extensively study
technological and architectural domain of early warning systems currently in place in
first and third pole specially in the context of Forensic Investigation of Disasters
Perspective (FORIN) as this FORIN approach addresses the root causes of
diasasters. This study also aims in extracting latest information from different
international organizations working within the framework of early warning systems,
metrological and climate data and organizations conducting research on mountains
and environment in general but more specific to first and third pole.
Furthermore, this study highlights the discord or consent between the small and
bigger states over the timeline and the role of international/multilateral organizations
in negotiating data sharing agreements between the states which translates in to
building political and scientific commitment and technical systems for timely data
sharing including mitigating discrepancies.
India announced meteorological collaboration with China and Pakistan for sharing
data under World Meteorological Organization, but it seems really challenging in the
current military standoff prevailing between Pakistan-China vs India in Himalayas
and QUAD's alliance against China in Indo-Pacific. Likewise current standoff or
confrontation between US and Russia in northern sea route also makes it
challenging and interesting in the context of sharing data among Arctic states and
avoiding climate diasasters. Therefore, this research aims at studying all these
scenarios and perspective within first and third pole.

Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
90

Current state of early warning systems in terms of technology, innovation,
infrastructure and effectiveness in the first and third pole region from history to
current era
Research highlight 2
Significance of Forensic Investigation Disaster Perspective FORIN approach and
how it leads to disaster risk reduction in contrast to disaster impact reduction in the
absence of FORIN approach
Research highlight 3
Current state of cooperation among the first and third pole states with respect to
climate change and how it impacts the lives of people living there and the world
geopolitics
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EISCAT_3D - research infrastructure for international collaboration on
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Abstract text

The EISCAT radar facilities are an example for extensive international collaboration
based on research infrastructure in the Arctic. The new EISCAT_3D provides an
excellent opportunity to strengthen Norway as a space and atmospheric research
hub to understand the physics of the high-latitude upper atmosphere, its
interrelation with space, and its interaction with the circulation and weather of the
lower atmosphere. It will be the World's first multi-static phased-array radar facility
using incoherent scatter radar techniques, providing an unprecedented opportunity
to study the atmosphere and near-Earth space over the Scandinavian Arctic sector.
EISCAT_3D will consist of three phased-array antenna fields for 233 MHz radio
waves that probe the charged component in the atmosphere and return signals from
its spatial structures. The core site for radio wave transmission and reception is in
Skibotn, Northern Norway, two other sites are located in Sweden and Finland.
EISCAT_3D will be operational in 2023; together with the radars in Svalbard it will
be operated by the international EISCAT Scientific Association. EISCAT_3D permits
continuous pre-scheduled operations and fast and automatic switching of
observation modes. It offers advanced capabilities to study atmospheric phenomena
on scales of hundreds of kilometers to hundreds of meters. Atmospheric monitoring
at 70-1200 km altitude is only limited by power consumption and data storage.
EISCAT_3D offers the Norwegian, European and international community a stateof-the-art instrument for observations of physical processes that are vital for the
understanding of our geospace environment and its influence on climate. Its
combination of 3-dimensional vector imaging and advanced beam-forming
allows the ionized components of the upper atmosphere to be studied with
unprecedented spatial and temporal resolution and also some of the neutral
atmosphere, thus enabling cutting-edge research. EISCAT-3D will represent the
next phase for the EISCAT Scientific Association, which currently operates
incoherent scatter radars on the Scandinavian mainland and Svalbard. EISCAT
Scientific Association is registered as a Swedish non-profit organization and
currently supported by research institutions and funding organizations in China,
Finland, Japan, Norway, Sweden, and the United Kingdom. The Norwegian
participation involves researchers from the University of Bergen (UiB), the University
of Oslo (UiO), the Norwegian University of Science and Technology (NTNU), the
University Center in Svalbard (UNIS), and the Andøya Space Center (ASS); the
Arctic University of Norway (UiT) in Tromsø¸is the host institution for the EISCAT
instruments in Norway and leads the national EISCAT_3D Norway 2014 project.
The European Union supported preparations for EISCAT_3D, and the project is
included in the roadmap of ESFRI, the European Strategy Forum on Research
Infrastructures.
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The upper atmosphere includes regions and local features above the Arctic that are
not properly or only rarely observed by satellites. They will be studied with the
international EISCAT_3D.
Research highlight 2
EISCAT_3D will resolve the time-space ambiguity of radar studies and hence
provide high-resolution measurements of key ionospheric parameters in the link
between Earth atmosphere and space.
Research highlight 3
EISCAT_3D is an international research infrastructure that motivates and enables
collaborations world-wide in research and teaching.
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Elemental Composition of Undervalued North Atlantic Brown and Red Seaweed:
High Iodine Levels in the Asparagopsis genus
Bandarra, Narcisa - Presenting author1
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Abstract text

The elemental composition of two brown (Treptacantha abies-marina, Cystoseira
humilis) and two red seaweed species (Asparagopsis armata and Asparagopsis
taxiformis) in the North Atlantic was analysed. The contents of sixteen elements
(sodium, Na, magnesium, Mg, sulphur, S, phosphorus, P, potassium, K, calcium,
Ca, chromium, Cr, manganese, Mn, iron, Fe, copper, Cu, zinc, Zn, arsenic, As,
bromine, Br, cadmium, Cd, iodine, I, and lead, Pb) were determined. T. abiesmarina and C. humilis were richer in K (64.1-71.0 g/kg dw) and both Asparagopsis
species were richer in Na (85.6-115.3 g/kg dw). The most abundant microelement in
the studied red seaweed species was Fe with 557.9-1,705.8 mg/kg dw. This was
also the case with C. humilis. For T. abies-marina, As was the most abundant
microelement, reaching 332.2-367.8 mg/kg dw. Moreover, while Asparagopsis
species contained 32.6-59.2 g/kg dw of Br, this content did not exceed 0.9 g/kg dw
in the brown seaweeds. Concerning I, its content did not surpass 0.1 g/kg dw in the
brown seaweeds and varied between 4.6 and 5.7 g/kg dw in Asparagopsis species.
The I Dietary Reference Intake may be ensured by less than 1 g of dried A. armata
or A. taxiformis per week. For T. abies-marina and C. humilis, 10.5 g or more of
dried seaweed per week may be required. However, excessive I can be a health
risk: 1-2 g of dried A. armata or A. taxiformis per week may result in I-related health
risks. Moreover, there are As-related health risks for the consumption of T. abiesmarina.

Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Dietary Reference Intake may be ensured by less than 1 g of dried A. armata or A.
taxiformis per week
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Environmental consequences of waste disposal of drilling fluids during the
development of hydrocarbon deposits in the cryolithozone.
Danchenko, Elena - Presenting author1
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Abstract text

Hydrocarbon raw materials occupy the first place among the natural resources of
Russia.
The development of deposits for its production is accompanied by the construction
of exploration and
production wells that have a negative impact on
the environment. At the same time, more than 70% of the volume of drilling
operations falls on environmentally vulnerable
areas of the cryolithozone with limited self-cleaning ability and weak
protective properties.
The environmental consequences of the development of hydrocarbon deposits are
associated with the pollution of the environment by industrial and technological
waste
drilling: with spent drilling fluids (OBR) and drilling slurries (BS). The issue
of their disposal relates to an urgent topic that is associated with the active
development of the Far North.
The report shows the result of studying the interaction of drilling
mud waste with permafrost rocks on specific examples and provides an ecological
and
geocryological forecast for the creation of underground reservoirs, taking into
account the composition and
properties of drilling mud waste.
The composition of the solid, liquid and gaseous components was studied
waste drilling fluids studied cryogenic structure depending on the conditions
freezing, density-moisture and external loads, physico-mechanical,
deformation and thermal properties of waste drilling fluids, held
physical modeling of freezing and frost heave, thaw and precipitation of waste
drilling
solutions, as well as the chemical composition of the waste drilling mud, salinity and
composition
salts.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The report shows the result of studying the chemical composition of drilling mud
waste, salinity and salt composition.
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Extraction of seabed minerals - the new growth industry in the north?
Seljevoll Skancke, Ida - Presenting author1; Arbo, Peter - Co-author1; Knol-Kauffman,
Maaike - Co-author1
1UiT,

The Arctic University of Norway

Abstract text

The green shift and the transition to renewable energy will require large amounts of
metallic minerals, including rare earth elements, which are necessary components
in the production of, among other things, batteries, wind turbines, solar panels and
electric cars. Today, this demand is met through mining on land and recycling, but
the need for these critical resources is constantly growing, and therefore many
public and private actors are assessing the potential to exploit the mineral deposits
found on the seabed. One of the areas that currently attract interest is the area
between Jan Mayen and Svalbard and the Yermak plateau north of Svalbard. The
Norwegian authorities and research communities have carried out preliminary
resource mapping, and the first steps have been taken to open these areas for
commercial activity. This paper provides an overview of how Norway is preparing for
the extraction of seabed minerals. It takes a closer look at the visions that have
already been formulated about seabed mining as the new growth industry in the
north, which not only builds on the technology and expertise of the oil and gas
industry, but also has the potential to replace that industry in economic terms.
Finally, the paper discusses the uncertainties and possible conflicts associated with
the extraction of seabed minerals.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
There are ongoing preparations of opening a new industry in the Arctic which may
have significant consequences. The paper will discuss the drivers, potential conflicts
and governance of seabed mining.
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Extractive industries in the Arctic - threat or salvation?
Burmenko, Tatiana - Presenting author1
1Siberian

Federal University

Abstract text

The relationship between the concepts of socio-economic development and ecology
can be considered as particularly strong, since without taking into account the
ecological component, further progressive socio-economic development is
impossible.
Prerequisites for the study:
1. The socio-economic development of the Arctic territory is closely related to the
activities of exctractive companies, which have a significant impact on the Arctic
ecosystems Arctic.
2. An increase in the extraction of natural resources in the Arctic leads to a more
active use of the Northern Sea Route, which has not only a positive effect on the
economic component, but also poses a threat to the Arctic ecosystem.
3. There are acute issues of interaction with the indigenous peoples on whose lands
mining is carried out.
A vicious circle arises: an increase in economic activity entails threats to the Arctic
ecology. At the same time, ignoring the ecological situation leads in the long term to
a decrease in the indicators of the socio-economic development of the Arctic
territories. It is important to find a balance between the economic interests and
interests of the indigenous peoples in terms of achieving socio-economic indicators
and compliance with the provisions specified in Russian and international legal
documents regulating the environmental situation.
Taking into account the experience of interaction between producing companies
and the indigenous peoples of the North in the area of the Yamal LNG project by
NOVATEK, it should be noted that there have been positive changes in the way of
life of the indigenous peoples of the North. For example, the construction of the
Sabetta seaport was preceded by a public discussion of the project with the
indigenous communities living on the Yamal Peninsula. Environmental experts and
analysts conducted surveys and working meetings with communities in order to
fulfill all the requirements of the indigenous peoples of the region and resolve
controversial issues.
An analysis of the non-financial reporting of extractive companies operating in the
Arctic region suggests that the current activities of such companies and the
prospects for further business development are related to the implementation of
both the UN SDGs and the comprehensive use of green investment mechanisms.
Such an active introduction of these mechanisms may be associated not only with
the desire to preserve the Arctic ecosystem, but also with the need to meet the
requirements of foreign buyers of hydrocarbons (for example, the requirements of
the European Emissions Trading System).

Session
Session 5 - Experiences from the science-policy interface in the Arctic
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Research highlight 1
The introduction of carbon-neutral projects entails risks for Russian security and
requires the adoption of environmentally friendly technologies, as well as the use of
"green" financing.
Research highlight 2
Russian companies are implementing the first projects for the production and supply
of carbon-neutral raw materials in the Far North. e.g. carbon neutral nickel and
LNG, low-sulfur marine fuel
Research highlight 3
Extractive companies actively cooperate with indigenous peoples, taking into
account their interests, and become a way for the indigenous population to obtain
economic benefits
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Fate of persistent organic pollutants in arctic permafrost environments
Lodi, Rachele - Presenting author1,2; Wagner, Julia - Co-author3,4; Hugelius, Gustaf - Coauthor3,5; De Blasi, Fabrizio - Co-author6; Martin, Victoria Sophie - Co-author7; Speetjens,
Niek - Co-author8; A' Campo, Willeke - Co-author3; Durstewitz, Luca - Co-author3; Argirialis,
Elena - Co-author9; Gabrieli, Jacopo - Co-author6; Barbante, Carlo - Co-author6,10
1Ca'

Foscari, University, Venezia, Italy, 2Institute of Polar Sciences, CNR, Italy, 3Department

of Physical Geography, Stockholm University, 43. Bolin Centre for Climate Research,
Stockholm University, 5Bolin Centre for Climate Research, Stockholm University , 6National
Research Council, Institute of Polar Science (ISP-CNR), 7Centre for Microbiology and
Environmental Systems Science, Div. of Terrestrial Ecosystem Research, University of
Vienna, 8Department of Earth Science, Earth and Climate Cluster, Vrije Universiteit
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University of Venice
Abstract text

The rapid warming of the Arctic regions raises a concern in reference to potential
changes in permafrost active layer deepening, enhancing the fact that seawater,
snow and soils are becoming important secondary sources remobilizing persistent
organic pollutants (POPs), formerly freeze-locked. This cycle of deposition and reemission gives rise to the global fractionation process that promotes transport of
these chemicals to cold polar regions.
Understanding the factors that determine changes in levels of POPs observed in
permafrost environments is essential for a valid interpretation of trends. To achieve
the main objective to upscaling the data projections, two specific goals have been
identified. 1) Modelling within few sampled areas, simulating processes to better
understand how different local conditions affect permafrost/snowmelt-induced
contaminant pulses, especially by comparing field and modelling results. 2) Test the
sensitivity of the model for the best upscaling on a regional scale. We are showing
the preliminary results.
A field work campaign is ongoing over different areas, chosen considering the age
of the permafrost condition, the glacial history, the environmental variables, and the
global distribution:
•
•
•

2 coastal catchments along Beaufort Sea, Ptarmigan Bay (sampling campaign
conduced in summer 2018) and Komakuk Beach (summer 2019);
1 area in the permafrost peatlands in Fennoscandia (sampling campaign expected
in summer 2022);
1 costal area in Svalbard (May 2022).
An analytical method for the quantification of PAHs, PCBs and HCB has been
validated for soil and permafrost sediments analysis. It was performed using
Accelerated Solvent Extraction (Thermo Scientific Dionex ASE 350) and Gas
Chromatography - Triple Quadrupole Mass Spectrometry (Trace 1310 GC coupled
with TSQ9000 TQMS, Thermo Scientific) at CNR-ISP Venice, Italy.
The mechanisms responsible for the transport of POPs into the soil are believed to
be gravity drainage and capillary suction into fissures and cracks. Accumulation of
PAHs in the permafrost transient layer is probably related to the accumulation and
transport of soil organic carbon influence, as well as the changing in hydraulic
barriers.
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The detailed investigation relies on geostatistical analysis over parameters
correlated with the POPs distribution, such as major atmospheric transport and
variation; soil properties (classification, stocks of carbon, nitrogen, selected
contaminants, soil texture); physical parameters combined with remote sensing
products (landforms; drainage; meteorological framework); complementation with
digitization of extensive legacy datasets.
The research undertakes a series of investigations to create fundamental datasets
and process understanding to quantify thawing permafrost and its impact on storage
and vulnerability of contaminants.
Nunataryuk EU grant agreement No. 773421
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study shows the distribution of potential POPs realease from two costal
catchemnts in the Canadian Arctic and the future developments to built an arctic
organic pollutants dataset.
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Fingerprint of Marine Forests in the Arctic
Ã˜ rberg, Sarah - Presenting author1; Geraldi, Nathan - Co-author2; Duarte, Carlos - Coauthor3; Krause-Jensen, Dorte - Co-author2
University, Bioscience, 2Aarhus University, 3King Abdullah University of Science and
Technology
1Aarhus

Abstract text

Macroalgal forests are largely ignored as carbon sinks on the notion that they
typically grow on rocky shores where organic carbon does not accumulate, in
contrast to seagrass meadows and mangroves that grow in soft sediment. However,
macroalgal forests export a large portion of their production, supporting food webs
and potentially contributing to carbon stocks and carbon sequestration beyond their
habitat, where it is difficult to track and measure their actual contribution. Here, we
challenge the null-hypothesis that Arctic macroalgae do not contribute to carbon
stocks in Arctic marine sediments, by analyzing environmental DNA (eDNA) and
d13C isotopic signals from Arctic marine sediments. We identified 18 orders of
macroalgae in Arctic surface sediments from amplicons of 18S rDNA and show that
eDNA from surface sediments reflect current community composition of macroalgae
(and eelgrass) in the studied areas with comparisons to scientific diver surveys. We
show that eDNA, together with d13C signatures, improves the capacity to fingerprint
marine forests' contribution to carbon stocks in sediments. These findings lead us to
reject the null-hypothesis, providing evidence that Arctic macroalgae may indeed
contribute to carbon stocks in marine sediments. In addition, this study provides a
basis for using eDNA from sediment cores to delineate the role of macroalgae and
their contribution to carbon sequestration back in time, and understand how this has
been affected by past climate regimes.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study provides evidence that Arctic macroalgae contribute to carbon stocks in
marine sediments
Research highlight 2
This study demonstrate the application of eDNA to fingerprint macroalgae in the
environment
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Fire Increases Plant-Mediated Methane Flux in Yukon-Kuskokwim Delta
Wetlands
Williams, Anneka - Presenting author1,2,3
1Woodwell

Climate Research Center, 2Bowdoin College, 3University of Copenhagen

Abstract text

Fire frequency and severity in the Arctic have been increasing due to warming
temperatures
and greater occurrence of lightning strikes; however, it is unclear how this altered
fire regime will
impact different biogeochemical processes in Arctic ecosystems. Methane is a
potent greenhouse gas
that can exacerbate climate warming when released into the atmosphere, and which
may be
impacted by ecosystem changes following fire. Changes in plant composition and
function following
fire may alter CH 4 production and emissions. Plant root exudates provide
methanogenic substrate,
and root and stem aerenchyma, which are found in many wetland sedges, provide a
pathway for
methane transport from anaerobic soils into the atmosphere. How shifting fire
regimes in the Arctic
will impact plant-mediated methane release in the Arctic is not fully understood.
We measured methane flux rates from fens dominated by Sphagnum spp. and
Eriophorum spp. ,
an Arctic sedge, in the Yukon-Kuskokwim Delta, AK. We included three vegetation
treatments to
look at plant-mediated fluxes: uncut vegetation, cut sedges, and cut sedges in which
the cut ends
were sealed to restrict gas transport. We measured CH 4 fluxes from fens located in
an area that
burned in 2015 and in an unburned control area. We also measured dissolved gas
concentrations,
pH, nutrient concentrations in pore and surface water, % carbon and nitrogen in soil,
and other
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abiotic characteristics. In the lab, we conducted short-term incubations to look at the
effect of fire
on potential methane production.
Methane emissions and potential methane production were significantly higher in
the burned
fen, suggesting that shifting Arctic fire regimes may increase plant-mediated
methane flux rates and
methane production in tundra wetlands. Vegetation removal reduced flux rates in
the 2015 burned
fen but not the unburned fen, highlighting the critical role of vegetation in mediating
CH4 emissions
to the atmosphere. Our findings suggest that tundra fires may promote a previously
unrecognized
positive feedback to climate warming through increased wetland plant-mediated
methane release.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study reveals that wildfires are potentially changing gas exchange.
Research highlight 2
This study reveals that the Arctic tundra is an important ecosystem for further study
Research highlight 3
This study reveals how interconnected Arctic ecosystems are
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Fish communities of subarctic fjords show early signals facing climate change
compared to benthic communities: the example of the Porsangerfjord, Norway
Merillet, Laurene - Presenting author1; Skogen, Morten - Co-author1; Vikebø¸, Frode - Coauthor1; Jørgensen, Lis - Co-author1
1Havforskningsinstituttet

Abstract text

Arctic benthic ecosystems appear very vulnerable to climate change due to high speed
of environmental changes they undergo (decreased sea ice coverage, increased
temperature and precipitations). In particular, fjord ecosystems can be influenced both
by their marine and land boundaries. Subarctic fjords of Northern Norway are located
at a latitude where warm-water boreal species dominate offshore. Their inner-most
parts are often forming basins in which water remains very cold and may thus offer a
refugee for cold-water arctic species. In addition to climate change, those fjords also
faced king crabs Paralithodes camtchasticus invasion since the end of the 1990s. The
Porsangerfjord in Northern Norway offers a case study of the dynamics of biodiversity
of subarctic fjords facings multiple stressors, i.e. climate change and invasive species.
Based on a time series of megabenthic invertebrates and bentho-demersal fishes over
2007-2019, a complex multivariate analysis (STATICO) was used to identify the trends
in the relationship between species and the environment. A strong along fjord gradient
was visible for both benthic and fish communities. Species richness and Shannon
diversity of fishes significantly increased into the fjord, due to the arrival of warm-water
species. Conversely to what can be expected, no significant decrease in the biomass
of the cold-water benthic species was visible. In the inner fjord, there was a change in
species dominance, as shown by a significant decrease of Pielou's eveness for
megabenthic species, as king crab become a dominant species. In the Porsangerfjord,
fish species thus respond to climate change before benthic species do.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study showed that fish species into the subarctic Porsangerfjord show earlier
signals to climate change than benthic species do.
Research highlight 2
There is a significant increase in species richness and Shannon diversity for fish, in
link with the arrival of warm-water species.
Research highlight 3
In the inner fjord, there was a change in species dominance, showed by a
significant decrease of Pielou's evenness for megabenthic taxa, as king crabs
become a dominant species.
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Food costs in Arctic Canada: The impact of the Inuvik-Tuktoyaktuk Highway
Mthieu, Kim - Presenting author1; Kenny, Tiff-Annie - Co-author2; Wesche, Sonia - Coauthor1; MacLean, Jullian - Co-author3; Teddy, Charmaine - Co-author4
of Ottawa, 2Université Laval, 3Inuvialuit Regional Corporation, 4Tuktoyaktuk
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Abstract text

Rural road development is often a precursor and catalyst to economic growth, with
the potential to support community well-being and food security. For residents of
Tuktoyaktuk (population: 995), an Inuvialuit (Inuit) community nestled on the shores
of Beaufort Sea (in the Western Canadian Arctic), the opening of the first all-season
road in 2017 promised economic development and, amongst other benefits, lower
food costs. However, the very fact of gaining road access precluded the
community's continued eligibility for the Nutrition North Canada (NNC) program, a
federal food subsidy designed to make market food more affordable
in isolated northern communities, namely those lacking year-round road access.
This research examines the impact of the Inuvik-Tuktoyaktuk Highway and the
subsequent loss of the NNC subsidy (the intervention) on market food prices in
Tuktoyaktuk. Using a food basket approach, a difference-in-difference model was
used to examine changes in the average market basket prices before (2017), one
year after (2018), and two years after (2019) the highway opened and the subsidy
was rescinded. Our results indicate that the cost of the Revised Northern Food
Basket, meant to feed a family of four for a week, increased by CAD$57
(approximately 13%) per week between 2017 and 2019, whereas average food
costs in Canada increased by 4.8% within the same timeframe. Moreover, a
statistically significant increase of CAD$44 (p = 0.02) per week can be attributed to
the highway and the loss of the subsidy. This research is the first to document the
impacts of highway development on food prices in an Arctic Indigenous community.
To support evidence-based food security and development policy, our results
highlight the need for better social, economic and health impact assessments and
monitoring of major infrastructure projects, especially in remote Indigenous
communities experiencing a food security crisis.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study reveals that the opening of a highway to a remote Inuit community did
not lower food costs as predicted.
Research highlight 2
Complex interactions between infrastructure development and food subsidy policies
led to an increase in food prices (CAD$44/wk, p=0.02) after the Inuvik-Tuktoyaktuk
highway opened.

105

Research highlight 3
Participatory food costing and community-based research methods can support
Indigenous communities in self-determining development needs and answering
community-defined questions.
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Framing the Development of Ofotbanen to a Double Tracked Railroad
Engelseth, Per - Presenting author1
1Tromsø,

School of Business and Economics

Abstract text

Ofotbanen is a single-track railroad that binds the Swedish railway system including
the mining town of Kiruna to the Norwegian port city of Narvik. This railroad was
originally developed to service iron ore export from Sweden to the rest of the world.
The use of the railroad has diversified. In addition, concerns regarding transport
sustainability have increased. The paper addresses from a contingency theory
perspective the issue of developing this railroad as a coalition of divergent interests,
some aligned and others in more divergent. The paper describes how these various
actors frame this development issue. The main theoretical finding and
recommendation to practice is that ¨sustainability¨ can prove to be an integrating
element in the discourse guiding this railway development project.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The study develops an approach to organizing infrastructure development in the
artic north as a coalition of business and public sector cognitive framing
Research highlight 2
The case study concerns the Ofotbanen railroad infrastructure development located
in Northern Norway and Sweden
Research highlight 3
The study reveals technical solutions as divergent framed perceptions demanding
personal interaction to integrate and thereby realize actual development.
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From stories to emancipation: reflexive enquiry on resilience in Ittoqqortoormiit
(East Greenland)
Sandré, Tanguy - Presenting author1
1CEARC,

Paris Saclay University

Abstract text

The concept of resilience, beyond its disciplinary fluidity and a polysemic dimension,
needs to be articulated with the knowledge, experiences, values and aspirations that
make sense locally. The presentation aims to argue that a narrative-centred approach
allow to put the emphasis on these knowledges, experiences, values and aspirations,
drawing on the shocks, changes and their aftermath that are constitutive of a localised
definition of resilience. Taking place in Ittoqqortoormiit, East Greenland, the research which is part of the SeMPER-Arctic international project - aims to put these local
narratives into dialogue with scientific narratives about the region. These plural
narratives are not impermeable but are intertwined, competitive and/or hybridized in
such a way that they affect communities agency and identity. The suggested approach
simultaneously makes it possible to clarify the deployment of external concepts to
improve their operational potential. Rooted in a three-month ethnographic fieldwork and
a set of interviews collected in East Greenland, the presentation will further explore the
potentiel for narrative-centred approaches to foster emancipation within communities
we are working with/for in the Arctic. A reflexive stance will define as well the outlines
of our own emancipation as researcher, raising awareness on where we stand in our
own subjectivity and our role as researcher. Finally, the following questions will be
discussed from a science-local community collaboration perspective: "Emancipation to
what aim, and for whom?" and "Who is entitled to frame emancipation?", as well as
"What practices are we performing, when we are doing research?" and "Is it possible to
have a transdisciplinary common effort of performing practices to make society better?
How to define it?"
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
There is a potential for stories/narratives to foster resilience in the Arctic ;
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From sustainable resources to novel marine nutraceuticals for the management
of Metabolic syndrome- marine ingredients for better health?
Schneider, Yannik - Presenting author1
1UiT

The Arctic University of Norway

Abstract text

While mankind successfully eradicated or learned to treat a number of diseases,
new health-concerns appeared on the horizon. Diseases that are related to age are
gaining relevance due to our increase in life-expectancy as well as ¨lifestyle
diseases". The latter comprise of conditions such as cardiovascular diseases,
obesity and diabetes type two. The metabolic syndrome is a medical term
describing a combined presence of increased blood pressure, high blood-level of
triglycerides, high blood pressure and increased blood sugar. Its prevalence in
Europe is around 24 % of the population and the condition increases the risk of
developing diabetes type two, cancer and cardiovascular diseases on a later stage.
The first choice for the prevention of the metabolic syndrome (MetS) are naturally
dietary adaptions and improved physical activity. However, another pillar for the
prevention of the metabolic syndrome could be the use of nutraceuticals and
functional food. The consumption of fish and shellfish as an alternative to animal
protein has increased globally and as a consequence, the sourcing of the ¨catch¨
has expanded from fishing and trawling into aquaculture to serve the global demand
of seafood. The seafood industry produces thereby a big amount of side products,
mainly fish-cut-offs, bones, heads and shells that today are mainly marketed as
animal food or other low-value utilizations. Depending on the respective fish and
processing technique around 50-70% of the biomass can end up as by-products
(head, bones, fins, skin, cut-offs) containing a significant share of protein. (Just a
small part of the fish, most commonly the filet, is finally consumed by humans).
The scope of the SuReMetS project (Sustainable Resources for treatment of the
Metabolic Syndrome) is to investigate the potential beneficial effect of protein
hydrolysates in vivo and in vitro for treatment of the metabolic syndrome. In order to
utilize the marine biomasses in an economically viable manner, it is essential to
identify efficient ways to process the material to release valuable ingredients.
Therefore, one of the goals is to identify enzymes that can be used to process
biomass at low temperatures. Novel marine ingredients with beneficial effect on the
MetS biomarkers will also contribute to increase the value of the byproducts. The
project involves four academic and three industrial partners working together to
provide added value to the patients as well as to the coastal communities involved
in raw material production and processing.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
This study investigates potential beneficial health effects of marine rest-raw
materials.
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Research highlight 2
This study aims to improve the enzymatic hydrolysis of seafood by-product proteins.
Research highlight 3
This study investigates potential ways to prevent or reverse metabolic syndrome.
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From the Moon to the Arctic: The Future of the Central Arctic Ocean in the
context of Artemis Accords
Middleton, Alexandra - Presenting author1
1University

of Oulu

Abstract text

The Arctic is undergoing unprecedented changes with the Arctic Ocean losing ice
and becoming potentially ice-free in summers as early as 2035. The High Seas of
the Arctic Ocean are global commons and without ice sheets become available for
potential exploration and economic value extraction. Concerns over commercial
exploitation of the High Arctic Seas have materialized in a pre-emptive the
International Agreement to Prevent Unregulated Fishing in the High Seas of the
Central Arctic Ocean, signed in 2018 by Canada, Iceland, the Kingdom of Denmark,
Norway, the United States and the Russian Federation, as well as China, Japan,
South Korea and the European Union. The agreement aims to prevent commercial
fishing until better scientific knowledge is available.
The attempts to find a solution to governance and creating the set of common rules
[1]
can be found in the Artemis Accords that address principles for cooperation in the
civil exploration and the use of the Moon, Mars, Comments and Asteroids for
peaceful purposes. As of June 2021, 12 countries have embraced the Artemis
Accords: Australia, Brazil, Canada, Italy, Japan, Luxembourg, New Zealand, the
Republic of Korea, Ukraine, the United Arab Emirates, the United Kingdom and the
United States. Under the Artemis Accords, the signatures may establish safety
zones to provide notification of their activities and commit to coordinating with any
relevant actor to avoid harmful interference. The Signatories commit to respect
reasonable safety zones to avoid harmful interference with operations under
Artemis Accords, including by providing prior notification to and coordinating with
each other before conducting operations in a safety zone established pursuant to
Artemis Accords.
The purpose of this article is to study the Artemis Accords by applying geopolitical
lenses. I am addressing the phenomenon of ¨safety space¨ in the context of
geopolitics and power relations within the countries that signed the Accords. The
precedent of the Artemis Accords is relevant to the Arctic since the new set of rules
and coordination mechanisms needs to be established for exploration, research and
commercial activity in the High Seas of the Central Arctic Ocean.

[1] https://www.nasa.gov/specials/artemis-accords/img/Artemis-Accords-signed13Oct2020.pdf
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
The High Seas of the Central Arctic Ocean are becoming open for potential
commercial exploration.
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Research highlight 2
commercial expExploitation of the High Arctic Seas have materialized in a preemptive the International Agreement to Prevent Unregulated Fishing in the High
Seas of the Central Arctic Ocean
Research highlight 3
Institutional structure and legal regime for the the High Seas of the Arctic Ocean
needs to be developed.
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Futures of shipping in the Arctic until 2050
Erokhin, Dmitry - Presenting author1; Rovenskaya, Elena - Co-author1; Strelkovskii, Nikita Co-author1
1International
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Abstract text

The Arctic sea ice is melting with the magnitude and pace of warming being more
than twice than the world average. This increases the potential of global trade to
cross the Arctic Ocean. Currently, the Arctic does not have the required
infrastructure and investments into the region are limited. It was estimated that
US$1 trillion would need to be invested in the Arctic infrastructure over the next 15
years. These developments imply long planning periods, e.g., it may take more than
10 years to build a brand-new icebreaker. Thus, it is of utmost importance to
understand what will be shipped, at what risk, at what cost, and by whom and to
whom. Whether raw materials and minerals, fisheries, tourism, manufactured
goods, or some other type of activity will prevail on the Arctic routes will determine
the kind of infrastructure needed. Will it be shipping from Shanghai all the way down
to Rotterdam? Or is it supposed that these will be short ships landing in different
harbors? Working through these issues with the elaboration of potential scenarios is
decisive for the evaluation of infrastructural investment decisions. Is it economics or
geopolitics that will mainly drive the Arctic development? Will it be a kind of
economic landscape in which countries compete or collaborate?
In this work, we present alternative narratives describing plausible futures of
shipping in the Arctic until 2050 where we address the above uncertainties at the
regional and global scales. These cross-scale consistent plausible narratives have
been co-created in the framework of a scenario building project together with
representatives of policy, business, and academic communities. We distinguish
between four long-term scenarios: high volume of destination and low volume of
transit shipping; high volume of destination and transit shipping; low volume of
destination and transit shipping; and low volume of destination and high volume of
transit shipping. Key factors that determine these scenarios include infrastructure
development, navigation conditions, global and regional governance, regulatory and
financial barriers, advanced technologies, and decarbonization. The scenarios can
inform the development of short-, medium-, and long-term policy measures aimed at
the search of common interests and fostering cooperation in the Arctic.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Our research demonstrates how shipping in the Arctic might evolve over the next 30
years.
Research highlight 2
We present scenario drivers and implications across economic, environmental,
governance, and technological dimensions.
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Research highlight 3
We highlight the role of wild cards - low-probability high-impact events that can
disrupt the developments.
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Geospatial infrastructure in a rapidly changing Arctic environment
Faste Aas, Harald - Presenting author1
1Norwegian

Polar Institue

Abstract text

Maps, aerial photos, satellite images and digital terrain models are essential
infrastructure for research and management in the Arctic. The Norwegian Polar
Institute (NPI) is the Norwegian mapping authority in Svalbard.In our presentation
we aim to show the topographical maps, aerial photos and the mapping tools we
have available to the public, and for research and governmental use. We also want
to focus on the need for a new aerial photography campaign in the near future.
All physical features on the surface of the earth changes over time. This include
both human made features like roads and houses but also natural features like
lakes, rivers, glaciers etc. In Svalbard natural features dominate and changes more
rapidly than on the Norwegian mainland. The nature of Svalbard is very sensitive to
changes caused by local human activity as well as global warming. Monitoring the
Svalbard nature is a very important source to knowledge understanding these
changes over time.
Aerial photography has been the most important tool for mapping in more than 80
years. In Svalbard the first aerial mission was conducted in 1936 and 1938. Since
then several aerial missions have covered the Svalbard archipelago, either totally or
partially. Anyone who uses map data expect the data to be both up to date as well
as reliable. We can only achieve this by running aerial photography campaigns
regularly.
Monitoring the Svalbard archipelago benefits from repeating aerial photography
campaigns as each campaign represents snapshots along a timeline. The aerial
image archive held by the NPI includes both old film-based aerial images - slowly
becoming digitized - and more resent aerial images taken by digital multispectral
cameras. The archive represents a ¨treasure chest¨ from where we can create
maps, digital terrain models and ortho-photos within the timespan covered by the
archive. The resulting map data then becomes a tool for monitoring effects of
human activity, soil and coastal erosion, changes in vegetation, change in mass
balance on glaciers, etc.
We also plan to release a new digital - and printed overview map of the Arctic in our
presentation. This map will be made available for the public, and we think it will see
much use among researchers and in management of the Arctic.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Maps, aerial photos, satellite images and digital terrain models are essential
infrastructure for research and management in the Arctic.
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Abstract text

Arctic ecosystems are increasingly under pressure, not only from climate change
and the long-range transport of persistent organic pollutants, but of late from
pharmaceuticals and personal care products (PPCP). In Svalbard alone,
urbanization and expanded tourism by the cruise industry has exacerbated the
issue of PPCPs accumulation in the Arctic. The primary source of PPCP into
aquatic ecosystems stems from sewage and wastewater treatment plants. PPCPs
for human consumption such as ibuprofen and anti-depressants have been
discovered at alarming rates in biota samples collected in Ny-Ålesund. This study
applies research surrounding sources of hazardous bioaccumulation while providing
mitigation alternatives for PPCPs within a governance and humanities framework.
Few regulations regarding human waste disposal are enforced in the Arctic.
Currently discharge is regulated by "Svalbardmiljøloven" and pollution is governed
by both UNCLOS and MARPOL. This study uses in-depth interviews while applying
the snowball method to identify participants comprised of locals and government
officials in Longyearbyen and Ny Ålesund. Though a qualitative study, the interviews
will be followed by an analysis using fuzzy cognitive mapping for scenario
development and weighing of variables, which will later be presented to the
informants for validation and if necessary, further calibration. These informed
interviews and stakeholder driven future scenarios will provide concrete policy
action potentials surrounding the governance of pharmaceuticals in the marine
environment encompassing Svalbard. The various levels of analysis will also be
employed to explain policy action limitations and adaption alternatives on PPCP
pollution in the Arctic. Our previous cross-disciplinary work on this subject has
determined PPCP concentrations in the Arctic biota, by monitoring the release of
PPCP in 2018. This summer we will compare the previous samples to 2021 and
couple these findings with the qualitative research of how the Svalbard community
is affected by and can mitigate the hazardous waste of PPCPs.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Cross-disciplinary work has determined the amount of PPCP concentrations in the
Arctic biota
Research highlight 2
Examination of regulations to govern the pollution from PPCP
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Research highlight 3
Interviews with various stakeholders on Svalbard to determine future policy action
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Abstract text

The coastline of Greenland is characterized by fjords, which are often connected to
the Greenland Ice Sheet via glaciers and melt rivers. The fjord ecosystems
represent convergence zones between glacial and oceanic influence. Glacier-fjordocean interactions create highly dynamic conditions, which may support high
biological productivity. This productivity is driven largely by phytoplankton, which in
turn sustains the higher trophic levels such as fish, sea birds and mammals. Fjord
systems are therefore important areas for fishing and hunting in Greenland.
High-latitude fjord ecosystems are governed by a strong seasonality in insolation,
which determines the seasonal boundaries for phytoplankton production. Local
oceanographic conditions and nutrient supply, however, determine the magnitude
and phenology of phytoplankton production. Greenland fjords often depict strong
seasonal freshwater input as either terrestrial run-off, glacial ice or subglacial
discharge, and this freshwater discharge is expected to increase due to climate
change. The different pathways of the freshwater entering the fjords promote
different modes in fjord circulation, nutrient dynamics and phytoplankton production.
Terrestrial run-off and melting glacial ice contribute to stratification of the upper
water column impede nutrient replenishment from below. In contrast, sub-glacial
discharge cause entrainment and upwelling of nutrient-rich bottom water, which
promote primary production during periods of nutrient limitation in summer.
In the light of the changing climate and melting of the Greenland Ice Sheet, it is
critical to understand the effects of increased freshwater discharge, as well as how
the freshwater is delivered to these fjord systems. Ongoing coastal monitoring, as
part of the Greenland Ecosystem monitoring (GEM) programme, alongside research
activities such as the EU funded FACE-IT project, aim to improve our understanding
of these fjord ecosystems and how they may be affected by the changing climate.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Glacier-fjord-ocean interactions
Research highlight 2
Effects of freshwater on fjord ecosystems
Research highlight 3
Different pathways of freshwater discharge
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Ground Penetrating Radar and Crevasse Detection Symposium Report and
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Abstract text

Ground Penetrating Radar (GPR) is a tool most frequently used in city planning
and archeological surveys among other applications. One of the applications which is
not listed by the manufacturers is "crevasse detection". Yet it has been many years
since independent National Science Programs in the Arctic and Antarctica started
using GPR as a logical tool to detect subsurface hazards. Despite wide application of
GPR in this way there is relatively little information in the peer reviewed literature and
very little information sharing. This GPR symposium, hosted shortly prior to the
pandemic, constituted the first gathering of GPR practitioners and manufacturers to
discuss crevasse detection. Two days of dialogue and one day of practical tests on a
glacier nearby were summarised in a report which was presented at the Council of
Managers of National Antarctic Programs and submitted to the Forum of Arcitc
Research Operators to share findings and recommendations. The recommendations
form a starting point for advances in GPR practice, and possible development of
guidelines.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This research highlights benefits of international dialogue at devolved levels.
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HAMPSTER: Harmonization of methods of marine microplastic assessment in the
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Abstract text

HAMPSTER is a project dedicated to harmonization of methods of marine
microplastic (MP) assessment in the Arctic. The main objective of this project is to
exchange expertise in microplastic analysis and produce baseline for harmonisation
of methods of assessment, quantifying and identifying of marine microplastics as well
as building network for future Norway-Russia cooperation in marine microplastic
research in the Barents region and the broader Arctic:
1. Provide a better understanding of the state of marine microplastic pollution in the
Arctic including input and processes driving the distribution in the Barents Sea;
2. Harmonisation and quality control of conventional methods and introducing
innovative new measuring technology for microplastic analysis
3. Facilitating collaborative microplastics research between Norway and Russia for
long-term spatial and temporal measurements of the distributions of micro plastic in
Svalbard area and the broader Arctic.
As part of the project, fieldwork in Svalbard coastal water was conducted in 2021 by
a team of researchers from Russian and Norwegian institutions. During the
fieldwork MP in water and sediment were sampled in Adventfjorden, Templefjorden
and GrÃ¸nfjorden. Collection of surface and subsurface samples was conducted
with consideration of the newest recommendations and involved three-time
sampling (net trawling) at each location for reliable assessment of MP
concentrations. Sampling locations were selected in order to study MP
concentrations in environments with different hydrophysical and hydrochemical
conditions, as well as at different distances from centers of anthropogenic activities.
MP samples have been analysed using Fourier Transform Infrared Spectroscopy
(Perkin Elmer FT-IR ATR Spectrum Two) at NIVA, Norway. Additionally constant
measurements of pH, oxygen, temperature and salinity were conducted in order to
identify and assess the influence of freshwater influxes to the sampling locations.
The data is used to analyse distribution of MP concentrations in surface and
subsurface layers to identify potential sources and pathways of MP in the fjords.
The results of the fieldwork will be delivered and analysed in the presentation.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Microplastic particples were found in all three sampling locations. Different locations
have different potential sources of MP in seawater and sediment.
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Handling uncertainty in Norwegian Ocean Acidification research and
management
Falk-Andersson, Jannike - Presenting author1
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Abstract text

Uncertainty and high complexity regarding its potential ecological impacts are key
characteristics of ocean acidification (OA). This limits the ability to evaluate socioeconomic impacts of OA and calls for a new approach to science-policy interaction,
where uncertainty and incomplete knowledge are taken as a given on which
decisions need to be based. As a first step towards such an approach, this paper
explores through semi-structured interviews how uncertainty is treated by OA
researchers and at the management level in Norway. It was found that researchers
have a very clear understanding of how uncertainty is an integrated part of science
that they are conscious about at every step of their research. They also identified
challenges communicating and accounting for uncertainty when results were used
across disciplines and delivered to the management level. Managers similarly
viewed uncertainty as embedded in science but identified challenges in
disseminating uncertainties to other stakeholders such as politicians. The mangers
also expressed an interest and need for more integration across scientists on the
one hand and between scientists and management on the other hand. This work
identified a 1) path dependency in research focusing on open ocean, while decision
makers call for knowledge on coastal areas, 2) need for a higher awareness of how
uncertainty in one discipline is taken care of when the data is used in other
disciplines, and 3) need for linking researchers and decision makers closer through
the use of interactive, non-linear communication and decision-making tools.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This work identified a path dependency in research focusing on open ocean, while
decision makers call for knowledge on coastal areas.
Research highlight 2
There is a need for a higher awareness of how uncertainty in one discipline is taken
care of when the data is used in other disciplines
Research highlight 3
We identified a need for linking researchers and decision makers closer through the
use of interactive, non-linear communication and decision-making tools.

121

How Social Identity Matters in Climate Adaptation: Lessons from Arctic Coastal
Fisheries
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Abstract text

We have reached a point where it is impossible to ignore climate change and its
impacts - but this does not necessarily imply people are ready to act. As recent
research shows, even when people are well-informed about climate change,
appraise it as a current, visible and personal threat and express concern, their
response in terms of facing challenges head on and translating their concern into
climate-mitigative, adaptive and transformative behaviour seems restricted. How
does this knowledge-action gap arise? Also, it is striking that people who initially
state that they do not worry about climate change, later seemingly contradict
themselves by saying the opposite: ¨I am extremely worried.¨ Why is that? And how
should climate change communication be adapted to meet these challenges and
encourage climate adaptation?
In addressing these questions, this presentation seeks to be empirically and
conceptually informative and of practical relevance. It first provides insight into
climate risks and adaptation needs among the
group of the Lofoten coastal fishers from the Norwegian Arctic. Secondly, it
illustrates how the prominent social identity approach from social psychology serves
as a helpful theoretical lens through which to better understand and explain the
reasons behind insufficient climate action and contradictory statements. Particular
emphasis is thereby laid on the impact on the fishers' behaviour of shifts in selfperception from personal to social identity and of group dynamics which can impede
climate adaptation. Finally, based on these outlines, work-in-progress ideas for
enabling more effective climate communication are presented.
The research findings arose from a two-year research project on Arctic change,
resilience and translocal relations between small-scale coastal fishers on the
Lofoten Islands from 2015 to 2017. The project involved two fieldtrips to the Lofoten
Islands, totaling four months. Within this timeframe, 43 problem-centred, face-toface interviews with narrative sequences were conducted across the Lofoten
Islands; 31 of these with full-time small-scale coastal fishers, the rest with other
local stakeholders.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Contradictory statements reveal tensions between avoiding and facing climate
concern and the need for climate adaptation.
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Research highlight 2
Climate concern exists at personal as well as social identity levels but is more likely
to be masked by the dominance of existential fears at the social identity level which
can impede climate action.
Research highlight 3
Going beyond the individual level, knowing one's audience and tailoring climate
communication to the requirements of a specific audience are key ingredients in
climate communication success.
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How to get your message through? Designing an Impactful Knowledge Transfer
plan in a European Project
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Abstract text

Academic research is largely characterized by scientific projects striving to advance the
understanding in their respective fields. Financial support is often subjected to the
fulfilment of certain requirements, such as a fully developed knowledge transfer plan
and dissemination strategy. But the evaluation of these activities and their impact is
rarely an easy path to clarity and comprehensiveness, considering the different
expectations from project officers and funding agencies, dissemination activities and
objectives, and so on. With this presentation, based on the experience of the
management and outreach team of the EU-H2020 APPLICATE project, we aim to shed
light on the challenging journey towards impact assessment of knowledge transfer
activities by presenting a methodology for impact planning and monitoring in the
context of a collaborative and international research project. Through quantitative and
qualitative evaluations and indicators developed in four years of the project, we attempt
to build a common practice for project managers and coordinators and establish a
baseline for the development of a shared strategy.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The research presents strtategies for knowledge transfer impact assessment in
scientific research projects
Research highlight 2
The study outlines quantitative and qualitative methodologies to meaure the impact
of communication and outreach activities
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Identifying emerging threats of multiple drivers on the Barents Sea ecosystem
Mul, Evert - Presenting author1; Mikkelsen, Nina - Co-author2; Ottersen, Geir - Co-author2;
Skern-Mauritzen, Mette - Co-author2; Fauchald, Per - Co-author1

,

1NINA 2Institute

of Marine Research

Abstract text

Human activities in the Barents Sea are increasing, due to the growing demand for
marine resources. These activities can affect ecosystem components, and
consequently ecosystem services through a range of pressures. Translating the human
activities into spatial explicit pressures and identifying the contribution of activities to
these pressures is a crucial step in environmental impact assessments. Here we
present a spatially explicit tool to identify the distribution of ecosystem pressures in the
Barents Sea. This tool can inform managers and policy makers, and it forms a valuable
link in the process of evaluating future scenarios. First, we collected spatial
distributions from activities associated with four major sectors in the Barents Sea
(shipping, fishery, oil & gas, and tourism). Second, we identified a list of pressures that
could influence ecosystem components, and we established a linkage network
between activities, pressures, and ecosystem components, following (in part) the
ODEMM approach that was developed under the 7th Framework Programme by the
European Commission between 2010 and 2014. Third, we rely on a combination of
expert judgement and literature research to identify the spatial extent and frequency, as
well as the degree of impact that is associated with each pressure. This approach
provides the means to weigh the links that were identified between activities,
pressures, and ecosystem components. Finally, we translate the spatial distribution of
human activities to a spatial distribution of cumulative pressures, based on the
weighted links between activities and pressures. The tool consists of interactive maps,
which highlight pressures in the Barents Sea, either per sector, or for combinations of
sectors (cumulative). This user-friendly, transparent, and robust tool can directly inform
managers and policy makers on ecosystem pressures in the Barents Sea.
Furthermore, it can be integrated into environmental impact assessments, or scenariobased simulations, by adding detailed knowledge on the distribution of ecosystem
components and estimated impacts of various pressures on ecosystem components.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study highlights how an interdisciplinary approach can be used to visualize
spatial distribution of anthropogenic threats in the Barents Sea
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Identifying marine epibenthic trait diversity across the Northeast Greenland
continental shelf and the drivers of trait niches.
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Abstract text

Due to climate change accelerating ice melt in the Arctic regions, current endemic
marine biodiversity and their community assemblages are under threat from the
biophysiochemical fluctuations in their environments. Such threats trigger further
concerns regarding important ecological functions and services, such as carbon
sequestration, arctic food web interactions, nutrient recycling, and commercial fish
stocks. With limited knowledge of pan-arctic functional structures, this study uses
the trait approach to assess spatial changes of epibenthic communities relating to
the Northeast Greenland continental shelf and aims to determine relationships in
community assembly linking genetically similar taxa to their traits and environmental
niches using the novel Hierarchical Modelling of Species Communities (HMSC)
analysis.
Comparing two epibenthic datasets of abundance and biomass, here we show clear
spatial patterns in biodiversity and trait groups across the Northeast Greenland shelf
with the highest species and functional diversity on the shelf and the lowest on the
slope. Additionally, drivers of community assembly in both datasets include a strong
phylogenetic signal between taxa, with traits explaining a high amount of variation
2
among taxa responses to the environment (R = 0.49 - 0.95) and a lower amount of
2
explained variation for species abundance/biomass (R = 0.22 - 0.33). For both
abundance and biomass datasets, depth, oxygen, turbidity, and chlorophyll-a had
the largest effects (positive and negative) on taxa and their traits, however, the
environmental covariates in total explained up to 87% of the model with the
remaining 13% due to random spatial variation.
These results indicate species trait niches across the arctic shelf are closely linked
to evolutionary processes (speciation from dispersion and migration) as well as
environmental filtering, and that the benthic communities and their ecological roles
could, therefore, be at risk with climate change. Tipping points in community
assembly (including traits) may have repercussions to ecosystem functioning
ultimately impacting the Arctic carbon budget and commercial fisheries. Therefore,
when investigating the impacts of the Arctic with climate change, it is important to
consider ecosystem effects. In order to gain a better understanding of these
systems, improvements in arctic benthic knowledge, and in particular taxa specific
traits and their relationships to the environment are essential, especially when
focusing on future management and conservation strategies of Arctic ecosystems
and their services.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
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This study combines the classic trait approach with the Hierarchical Modelling of
Species Communities (HMSC) analysis to determine and predict relationships in
arctic epibenthic community assembly.
Research highlight 2
We show clear spatial patterns in biodiversity and trait groups across the Northeast
Greenland shelf with evolutionary processes (speciation) as well as environmental
filtering driving trait niches.
Research highlight 3
Arctic benthic communities and their ecological roles could be at risk with climate
change as ecological tipping points alter ecosystem functioning.
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Immunomodulation of miRNA155 via pollutant exposure increases avian
influenza prevalence in black legged kittiwakes
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Abstract text

Black-legged kittiwakes (Rissa tridactyla, Linnaeus 1758), referred to as 'kittiwakes'
hereafter, are small colonial gulls with a circumpolar distribution. The kittiwake is
listed as vulnerable on the global IUCN Red List of Threatened Species due to
massive population declines. The global kittiwake population has decreased by
40% since 1975, and there is growing concern that this decline will
continue. Marine ecosystem change is probably the main driver of kittiwake
populations, and as kittiwakes adjust to new environmental conditions,
anthropogenic pressures need to be minimised. The Arctic has been shown to be a
sink for various global pollutants, such as pesticides, industrial chemicals, metals
and combustion by-products due to long-range transport from lower latitudes.
Climate change can further alter the transportation and distribution of these
compounds in the Arctic. The Arctic is warming at a much faster pace compared to
other regions of the globe, and the Barents area is considered a ¨hot-spot¨ even
within the Arctic context. Many of the chemicals that reach the Arctic have shown to
have an immunomodulatory effect on various wildlife which could increase their
susceptibility to infectious diseases. Despite wildlife being highly exposed, the
documentation on immunomodulatory effects of pollutants in Arctic species is
sparse. This project therefore investigated the effects of environmental
contaminants on immunomodulation and avian inlfuneza prevalence in kittiwakes
breeding in Svalbard. Our preliminary results suggest that exposure to certain
pollutants deregulates important aspects of the immune system (i.e. miRNA155)
and is associated with an increased prevalence of avian influenza infections in
kittiwakes. This is the first study in free-living birds that links pathogen prevalence
and pollutants with a mechanistic link.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This is the first study in free-living birds that links pathogen prevalence and
pollutants with a mechanistic link
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Abstract text

Hydrocarbon pollution of the sea coasts - is one of the important factors of human
influence on the Arctic nature. But little is known about the features and
mechanisms of this effect on natural communities. In particular, there is no
information on the effect of hydrocarbon pollution on the arctic marine fungi and on
their ability to hydrocarbon decomposes in Arctic marine conditions. Therefore, we
investigated the composition and structure of mycobiota in anthropogenic polluted
and natural unpolluted locations on the White and Barents Seas coasts (30 samples
from 15 locations); the relationships of this structure with pollution parameters
(content of various hydrocarbons, the proportion of hydrocarbons in organic
carbon); and the ability of the isolated cultures to utilize hydrocarbons. To identify
the composition and structure of the community, both cultural and molecular
methods were used (culturing on hydrocarbon-containing agar media, morfo-cultural
identification, ITS1-2 region DNA sequencing). Then we used statistical methods
(correlation coefficient, nMDS, ANOSIM). Hydrocarbon-destructing ability was
assessed in 11 isolates by the cultivation in a liquid hydrocarbon-containing medium
and detection of the mass of residual hydrocarbons. The number of isolated fungal
colonies was relatively low, and ranged from 0 (in some unpolluted locations) to 22
(in one polluted location) colonies per gram. The number of isolated colonies has a
positive correlation with the amount of hydrocarbon pollution. Total we isolated 131
colonies of filamentous fungi, which belong to 42 phylotypes divided into 5
Ascomycota classes. The most diverse class is the Sordariomycetes, and the most
abundant is the Eurotiomycetes. The most numerous species were Penicillium
chrysogenum (32 colonies total) and Penicillium brevicompactum (16 colonies in the
White Sea only). 10 colonies of Cadophora species were isolated from the Barents
Sea; other species are represented by 1-3 colonies. The analysis showed that the
most important factor for the formation of community of hydrocarbon-degrading
fungi is the part of hydrocarbon in the total organic carbon (in most cases was
higher in anthropogenic locations); the actual mass of hydrocarbon in the sediments
(within the limits existing in the studied location) does not have a reliable effect. In
hydrocarbons decomposition test, all cultures could degrade hydrocarbons,
depending on the isolate, in range of 10-85%. Penicillium chrysogenum performed
best, with an average of 77.4% of residual hydrocarbons decomposed. Cadophora
fastigiata (average 72%) and Tolypocladium inflatum (average 67.2%) also
performed well. The study was supported by the Russian Foundation for Basic
Research (20-04-00882A).
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
In polluted and unpolluted littoral sediments of White and Barents Sea, there are
fungi capable of hydrocarbon decomposing. The higher pollution - the higher
number of such fungi.
Research highlight 2
The larges impact on the structure of the community of hydrocarbon-utilizing fungi is
extended by the part of hydrocarbon in the total organic carbon.
Research highlight 3
The isolated fungi are capable of decomposing hydrocarbons to varying degrees from 10% (Acrostalagmus luteoalbus, Tolypocladium tundrense) to more than 75%
(Penicillium chrysogenum).
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Abstract text

Current and future climate change in the Arctic causes sea-level rise, accelerated
permafrost thaw, intensified coastal erosion and changing sea ice regimes.
Furthermore, thermokarst lagoon formation rates will likely increase, which leads to
rapid permafrost changes. Thermokarst lagoons represent the transition from
terrestrial permafrost, which is increasingly exposed to marine subaquatic
conditions; they form when thermokarst lakes or low-lying drained lake basins are
breached and inundated by seawater. Changes in the temperature and salinity of
sediment and pore water, likely alter processes of mobilization of carbon in
permafrost and lacustrine sediments, leading to greenhouse gas (GHG) production.
Data on the processes affecting carbon storage during this terrestrial to marine
transition are scarce. Therefore, it is important to study the impact of marine
inundation on permafrost thaw and its effect on GHG production.
To provide an initial assessment of how widespread these features are, we mapped
thermokarst lagoons (> 500 m wide) along Arctic coasts in the Canadian and
Alaskan Beaufort Sea, as well as the Northeast Siberian Arctic shelf seas. Further,
we analyzed sediments and pore water from two 30-m-long sediment cores from
two thermokarst lagoons on the Bykovsky Peninsula, Northeast Siberia. To estimate
the change in GHG production in the transition, we conducted long-term (12 month)
incubation experiments on samples of the two lagoons and its endmembers.
Here, we present the first map on thermokarst lagoon distribution in the pan-Arctic
revealing that 54% of the mapped 469 lagoons, originated from thermokarst basins.
We further found that marine flooding and bedfast ice formation, occurring when
shallow lagoons freeze to the bottom in winter, caused the saline enrichment of pore
water, which led to cryotic talik development. First results of the incubation
experiments suggest that anoxic carbon dioxide production increases with salinity.
Lagoon formation may speed up anoxic carbon mineralization and thus increase the
importance of lagoons as biogeochemical processors of former permafrost organic
carbon.
Session
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Research highlight 1
Our study reveals that more than half of the mapped Arctic lagoons are inundated
thermokarst lakes and basins.
Research highlight 2
Strong saline enrichment of the pore water prevents taliks from refreezing.
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Abstract text

Truly transdisciplinary approaches are needed in order to tackle the complex
problems that the Arctic is facing at the moment. Collaboration between Indigenous
rights holders and researchers through co-creative research approaches can result
in high-quality research outcomes, but crucially also address colonial legacies and
power imbalances, enhance mutual trust, and respect the rights of Indigenous
peoples. However, to be successful, collaborative research projects have specific
requirements regarding research designs, timeframes, and dissemination of results,
which often do not fit into the frameworks of academic calendars and funding
guidelines. Funding agencies in particular play an important role in enabling (or
disabling) meaningful collaboration between Indigenous rights holders and
researchers. There is an urgent need to re-think currently existing funding-structures.
This presentation proposes a new paradigm for the financing of Arctic research.
These findings and recommendations have been contextualized based on critical
reflections of the co-authors, a group of Indigenous and non-Indigenous partners, on
their own collaborative work process, challenges encountered, and lessons learned.

----------------As adviced by Alexey Pavlov, I would like to add two missing co-authors here:
Britt Kramvig (UiT)
Justin Milton (Ikaarvik)
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Research highlight 1
This study proposes a new paradigm for the financing of Arctic research.
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Abstract text

Climate change is having a significant influence on the polar regions. Aerosols (tiny
solid particles suspended in air medium) have increased in the Earth's atmosphere as
a result of man-made (anthropogenic) activities in many parts of the world. Aerosols
absorb and scatter both incoming solar and outgoing terrestrial radiation, affecting the
radiation balance between the earth and the atmosphere. Furthermore, aerosols affect
the life duration and scattering characteristics of clouds. Aerosols are generated by
both natural and anthropogenic activities. The absorbing aerosol (e.g., black carbon),
deposited over the surface covered with snow, has a significant impact on snow
albedo. Therefore, continuous observations of aerosols over the polar regions are very
important to understand the variability in aerosols and their radiative impact. POLar
AERosol NETwork (POLAERNET) is being developed by India for the long-term and
continuous observations of aerosols over the polar (Arctic and Antarctic) and
Himalayan regions. Observations of aerosol mass, physical and optical characteristics
over the Southern Ocean are also carried out as part of the Indian Southern Ocean
expedition programme. Aerosol measurements over different polar locations will also
be planned with the collaboration of other institutes. The main objective of the
POLAERNET is to understand the Spatio-temporal variations in aerosols and their
properties over the polar region; and their climatic impacts on regional and global
scales.
The measurements of BC mass concentration, aerosol optical and physical properties
are being performed at the Arctic (Gruvebadet, Ny-Ålesund (78.92°N, 11.91°E)) and
Antarctic (Bharati (69.41°S; 76.20°E) and Maitri (70.76°S; 11.74°E)). BC mass and
aerosol absorption coefficients are being measured at seven wavelengths (370, 470,
520, 590, 660, 880 and 950 nm) using Aethalometer at a temporal resolution of 1minute. Aerosol scattering coefficients at three wavelengths (450, 532 and 632 nm) are
being measured at a temporal resolution of 1-minute using Nephelometer. Long-term
and continuous observations of BC mass concentrations, aerosol physical, chemical
and optical properties over the polar regions will provide the long-term data over the
regions which will be helpful in quantifying the BC mass and aerosol properties over
the regions. These data will be utilized to determine the aerosol radiative forcing and
radiative heating/cooling rates. The data will also be useful in estimating trends and
other behaviours and validating the model simulations and satellite-derived aerosol
products over the regions.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
POLAERNET is being developed by India for the long-term and continuous
observations of aerosols over the polar region
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Research highlight 2
The data will be utilized to determine the aerosol radiative forcing and radiative heating
/ cooling rates
Research highlight 3
Data will also be useful in validating the model simulations and satellite derived aerosol
products over the regions.
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Indigenous Engagement in Emerging Energy Technologies
Landrie-Parker, Dazawray - Presenting author1,2
1University

of Saskatchewan, 2Yukon University

Abstract text

In a time where climate change is a hot topic, and countries all over the world are
working to decrease C02emissions, many of Canada's Northern and remote
Indigenous communities are still relying heavily on coal for energy. The high cost of
energy, infrastructure challenges, and the harsh climate indicates that Canada's
North is facing an energy crisis. Technology innovations in power generation may
offer potential solutions to the energy crisis in Canada's North, but at what cost?
SMRs are an emerging technology in the energy sector and recently Canada
released its SMR action plan, aimed at SMR implementation. SMR's appear to be a
real contender in the energy industry as an alternative energy system to reduce
carbon emissions. And while SMR's may seem like an ideal solution to combat the
rising emissions while providing energy solutions to the challenges identified by
Northern communities, the question remains on to how to successfully incorporate
SMR technology into the current energy mix.
Energy generation solutions, such as SMRs, will require public support. Public
support will be dependent on a communication and engagement strategy rooted in
early and often communication, information distribution based on community
desires, and an open and transparent-two-way information flow. Rural and remote
communities in the North have been identified as potential locations for future SMR
development because of their current energy mix being mostly diesel providing the
largest emission reduction payoff, and because of their small sizes and lack of grid
connection. The history of development in these communities contains many
examples of conflict and lack of local control. This conflict has not been forgotten
and it has created a trust deficit, that is still very much in need of
healing. Indigenous participation is integral for driving decisions about the future of
Canada's Energy Mix. SMR development in Canada will not happen without the
support of Indigenous communities.
Any engagement on SMRs moving forward will be influenced by the relationship,
impacts and outcomes of engagements and experiences of the past. Each public
participation process will need to be adapted to these unique experiences while
incorporating the space for iterative information flow, cultural appropriateness, and
increased local control. This presentation provides a framework for engaging with
Indigenous communities in nuclear energy projects. Exploring concepts like
inclusivity, early involvement, decision making, transparency and accountability,
open and timely communication, relationship building and evaluation.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
SMR implementation in the North is dependent on community support
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Research highlight 2
SMR development in Canada will not happen without the support of Indigenous
communities
Research highlight 3
Meaningfully engaging and involving the communities will be integral to developing
support for SMRs
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Indigenous Food Sovereignty, Commercial Food Production in the Arctic Oceans:
Case Example of St. Lawrence Island and the Bering Sea
Parlow, Anita - Presenting author1
1Formerly

Harvard-MIT Arctic Fisheries, Wilson Center Team Lead Polar Code Initiative,
Fulbright Scholar-Iceland
Abstract text

In the Arctic region, Indigenous people's strategies are placing Native inherent rights
and interests on more equitable footing to reverse the colonial era dehumanizing
policies that defined Indigenous-Arctic relationships. Following recent decades of
strategic advocacy, Indigenous leaders are now more often seated at policymaking
tables for marine and terrestrial ecosystem protection and development initiatives.
The core question for subsistence fishing, hunting and whaling, as is practiced by
Siberian Yupiks who live on St. Lawrence Island, the question of sustainable
development, science and subsistence fishing, hunting and whaling are never far
from view.
As sustainable food production is contemplated by coastal states with interests and
jurisdiction in the Arctic oceans, the perspectives of subsistence Indigenous
leadership with specific questions regarding impacts draw a need for scientific
inquiry. It also raises vital legal, political, and policy questions as even those policies
designed to protect the marine ecosystems, often restricts access to subsistence
fishing, hunting and whaling that Alaskan Natives in the Bering regon require to put
food on the table.
This presentation will discuss the meaning of inherent rights of self-determination
and sovereignty as it relates to initiatives regarding seafood production such as
mentioned: the harvest of low-trophic organisms, aquaculture and, exploitation of
new marine resources for either direct human consumption.
This presenter will also discuss the historical lack of meaningful control over
subsistence management, along with marine and land use decisions has directly
threatened the survival of Indigenous peoples who depend upon what the land,
rivers, and sea offer. Climate change further exacerbates the practical and political
diminishment of Native peoples' ability to put food on the table. But, the situation is
made worse by the fact that Alaskan Natives generally no longer directly control
their lands or waters. While Alaska Native tribes retain some of the inherent
sovereign powers held by all tribes, they generally lack jurisdiction over activities on
their aboriginal lands and waters. Not only do restrictive government policies,
minimally, curb customary use and occupancy but also often well-meaning NonGovernmental Organizations (NGOs) seeking top protect the marine and terrestrial
environment, that Native peoples have been stewards, integrated into the
ecosystems, as far back as geologically ancient walrus-sculpture finds, oral history,
ceremony and song reflects.
The primary purpose of this presentation is to explore the common ground in law,
policy and advocacy and self-determination, as the Arctic High North seeks to get a
step ahead of the existential threat of a changing climate.
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Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
This study connects climate policy with Indigenous sovereignty and selfdetermination.
Research highlight 2
This study discusses the impacts of law, policy, judicial activity and international soft
law principles that implicate marine subsistence activities in the Bering Sea region.
Research highlight 3
This study discusses common ground between two distinct concepts of food
security.
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Infrastructure developments along Arctic coasts since 2000
Bartsch, Annett - Presenting author1; Pointner, Georg - Co-author1; Nitze, Ingmar - Coauthor2; Efimova, Aleksandra - Co-author1; Widhalm, Barbara - Co-author1; Grosse, Guido Co-author2
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Abstract text

Infrastructure and anthropogenic impacts are expanding across the Arctic. A
consistent record is required in order to quantify the changes and to assess climate
change impacts including permafrost thaw on the communities.
Satellite data offer spatially continuous coverage but the separation of infrastructure
from natural environments is challenging due to spatial resolution and spectral
similarities with natural features. Sentinel-2 provides an advance in this context
compared to Landsat (10m versus 30m). We used Sentinel-1 (Synthetic Aperture
Radar) in combination with Sentinel-2 (multispectral) observations covering the
entire Arctic coastal region to identify areas impacted by humans. Machine learning
techniques are implemented in a first step. Manual post-processing has been
carried out for two different classification type results and eventually they have been
merged. Due to the size of the study area, several editors have been involved in the
manual postprocessing step. To evaluate the comparability of the results, the
performance of individual editors has been assessed through a benchmarking
exercise.
Mapped objects include roads, buildings and other areas such as gravel pads or
open pit mining areas. These represent only part of relevant infrastructure for Arctic
communities, but a consistent database can be obtained. In total, 0.02% of the land
area within the 100 km buffer was identified as human-impacted.
As an example, results are combined with Landsat derived NDVI trends. They
indicate that at least 15% of identified objects appeared after 2000.
The detection algorithms will be revised in the context of the ESA project EO4PAC Earth Observation for permafrost dominated coasts. Coastal settlement specific
results will be presented.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
At least 15% of by satellite data identifiable human impacted area along Arctic
coasts appeared after 2000.
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Integrating Indigenous Community Wellbeing into Resource Management
Wayner, Harmony Jade - Presenting author1,2
1University

Centre of the Westfjords, 2University of Alaska Fairbanks

Abstract text

Alaska Native people have been at the forefront of large-scale, cultural changes
with the societal pressures changing in an increasingly connected global world while
experiencing climate change at a higher rate in the SubArctic and Arctic. They have
had to adapt to changing policy frameworks of different regimes of colonization.
Including the restructuring of land management established the Alaska Native
Claims Settlement Act in 1971 and the patchwork of land claims in Alaska including,
federal, state, and tribal regulatory entities. Federal and state management of lands,
subsistence, commercial fishing, and game has been historically at odds with
Alaska's indigenous communities. Things that are harder to quantify, like wellbeing,
have often been overlooked resource decision making. Gaining an indigenous
community wellbeing perspective on natural resource management is essential with
growing pressure on the native way of life or way of being (yuuyaraq in Yup'ik).
Yuuyaraq encompasses the way of life as a human being, including environmental
and subsistence knowledge and spiritual balance (State of Alaska's Salmon and
People). Access to fish, game, and berries contributes to a healthy lifestyle,
community cohesion with the gift economy, social relationships, and spiritual
connection to a place-based identity or sense of belonging. The importance and
spiritual relationship with salmon in this area of Alaska is illustrated by the Yup'ik
word neqa, meaning fish and food. This project aims to integrate community wellbeing perspectives from the Lake Iliamna villages on access to commercial fishing
livelihoods and traditional foods management. The methods included semistructured interviews, community workshops, and the formation of a subsistence
foods recipe catalog in Igiugig Village with village council leadership, elders, and
community members. The interviews were analyzed for policy implications.
Conclusions being that there needs to be better communication between managers
and indigenous communities to ensure food security, pathways for information
sharing, and increased tribal sovereignty over the land.

Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
There needs to be better communication between managers and indigenous
communities to ensure food security, especially in rural villages.
Research highlight 2
Indigenous fishing community wellbeing has to be accounted for in resource
management decisions.
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Research highlight 3
This study reveals the need for a better pathway for indigenous Alaskan villages to
document observations useful for fisheries or game management.
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Introducing the Polar AI Task Force: Streamlining Artificial Intelligence Research
in the Arctic
Chen, Thomas - Presenting author1
1Academy

for Mathematics, Science, and Engineering

Abstract text

Artificial intelligence (AI) has in recent years begun playing a unique role as a tool
for assessing the impacts of climate change in the Arctic and Antarctic, from marine,
geophysical, atmospheric, and ecological perspectives. As the polar regions are
affected most severely by a warming globe, it is crucial that automated
computational systems are in place to monitor biodiversity, track sea ice movement,
and analyze glaciers, the Arctic Ocean, and the Southern Ocean. Due to recent
interest in the burgeoning intersection between AI and the cryospheric sciences
among a diverse set of international scientists and other stakeholders like industry
and government, the Polar AI Task Force was formed. The task force seeks to
streamline research at this nexus and fill in the gaps in terms of areas of future work
and improvement. This group of researchers, from at least twenty countries, is
segmented into a number of topic-specific and geography-specific working groups,
including AI for sea ice, AI for Greenland, AI for marine ecology, and AI for the
Antarctic. As a group of scientists and industry practitioners, we emphasize the
importance of not only a coherent work plan for the development of state-of-the-art
models but also successful deployment of algorithms for real-world impacts in the
Arctic and Antarctic. At the same time, challenges such as the limited interpretability
of algorithms like neural networks and the vast computing resources and energy
consumption needed to train complex models remain. We hope the task force will
be an impactful initiative for the advancement of Polar AI research, and encourage
all interested stakeholders to take part.

Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
A new collaborative effort will make it easier for global researchers working at the
intersection of AI and polar sciences to work together rather than compete for stateof-the-art models.
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Inuit knowledge of the cumulative impacts of environmental change in eastern
Tasiujjarajuak (Hudson Bay)
Sheremata, Megan - Presenting author1
1University

of Toronto

Abstract text

This presentation discusses an Inuit-driven project to characterize the cumulative
impacts of environmental change in eastern Hudson Bay (EHB) over the past 50
years. The construction of the James Bay hydroelectricity project in the 1970s
marked the beginning of significant changes in the seasonal cycling of freshwater,
which has impacted salinity and sea ice processes in EHB. More recently, these
impacts have been compounded by the effects of global climate change. To
address long-standing concerns regarding environmental change and its impacts in
the region, Inuit in Kuujjuaraapik, Umiujaq and Inukjuak in Nunavik, and the
community of Sanikiluaq on the Belcher Islands of Nunavut, have established the
EHB/James Bay Community-Driven Research Network (CDRN), which has initiated
oceanographic monitoring and research programs in EHB that are grounded in Inuit
and Cree knowledge. This project contributes to these efforts by documenting Inuit
knowledge to provide baseline knowledge and regional context to the CDRN€ ™s
quantitative research. This presentation discusses Inuit knowledge of salinity and
sea ice changes in EHB, and their impacts on Inuit land-use and well-being.
Contributors of Inuit knowledge to this project discuss that, following in the
inauguration of the James Bay Project In the late 1970s, sudden changes in salinity,
sea ice processes, wildlife health, and wind patterns ensued. Many of these
changes have since progressed northward, and have been compounded by the
more recent effects of global climate change. These changes have impacted sea ice
travel safety and harvesting practices, and have restricted access to winter and
spring hunting sites. They have also led to fewer opportunities for sharing Inuit
knowledge with younger generations in winter, which has a direct impacts on the
adaptive capacities of current and future generations of Inuit. Contributors to this
project caution that that studying the cumulative impacts of environmental change is
inherently intertwined with the legacies of scientific research, which includes a
significant body of work that has undermined Inuit livelihoods. We conclude with a
discussion on the importance of considering the breadth of insights that Inuit
knowledge can provide to research, in addition to insights on the natural
environment. The includes, foremost, critical guidance on research methods and
approaches so that the environmental sciences may better accommodate Inuit
rights and enable equitable knowledge co-production.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Inuit knowledge of cumulative impacts of environmental change
Research highlight 2
Environmental change in eastern Hudson Bay
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Research highlight 3
Inuit perspectives of environmental science
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Inuit uses of weather, water, ice, and climate indicators to assess travel safety in
a changing environment: a scoping review
Bishop, Breanna - Presenting author1; Paquette, Emmelie - Co-author2; Carter, Natalie - Coauthor3; Ljubicic, Gita - Co-author4; Oliver, Eric - Co-author1; Aporta, Claudio - Co-author1
1Dalhousie

University, 2Carleton University, 3University of Ottawa, 4McMaster University

Abstract text

Environmental or ecological indicators are naturally occurring variables, conditions or
events that can be used to assess and monitor environmental conditions and change.
Measurable, observable indicators often form the basis of research and government
monitoring programs providing information services in northern regions. Environmental
and ecological indicators are also used by Inuit throughout the Circumpolar North to
understand and forecast weather, water, and ice conditions that impact safe travel on
the land (including water and ice). Inuit knowledge of such indicators has been
developed over millennia, and in recent decades has become increasingly articulated
in climate and environmental change research. While new projects increasingly seek
Inuit input, participation, and leadership, it is essential to take stock of what work has
already been accomplished so as to avoid duplication and research fatigue. The
objective of this scoping review is to document the types and diversity of weather,
water, ice, and climate (WWIC) indicators articulated in academic and grey literature as
being used by Inuit to assess travel safety in a changing environment. We focus
specifically on research in Canada, Alaska, and Greenland, as a critical foundation to
contextualize community survey results of a broader ArcticNet project to understand
Inuit uses and needs for WWIC information and services. The Joanna Briggs Institute
methodology for scoping reviews was applied, using the participants, concept, and
context (PCC framework) to set the inclusion criteria. Studies were included if they
drew from Inuit, Inuvialuit, Inupiat, Yup'ik, Cup'ik, St. Lawrence Island Yupik, or
Greenlandic Inuit knowledge of WWIC indicators in relation to travel safety and/or
assessment of environmental change and climate change. This presentation will
highlight concepts and constructs of Inuit-defined WWIC indicators, in addition to
temporal and geographic trends across Inuit communities and regions.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study documents the types and diversity of weather, water, ice, and climate
indicators articulated in the literature as being used by Inuit to assess travel safety
in a changing environment
Research highlight 2
Concepts and constructs of Inuit-defined weather, water, ice, and climate indicators
in addition to temporal and geographic trends across Inuit communities and regions
are highlighted
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INVESTIGATING COASTAL AND RURAL INTERACTIONS: ADDRESSING KEY
CHALLENGES AND FACILITATING EVIDENCE-BASED POLICY-MAKING
Ahlquist, Ina - Presenting author1; Tiller, Rachel - Co-author1; Cowan, Emily - Co-author1;
Stoud Myhre, Magnus - Co-author1
1SINTEF

Ocean

Abstract text

Sustainability and land-sea interaction challenges are present in the interface between
key stakeholders in the Norwegian Arctic region of Troms and Finnmark. Unique
opportunities emerge from engaging decision-makers and multiple actors to share their
knowledge and experiences on development and challenges. In a region with growth
and a fast-changing environment, community adaptation is essential. Synergies and
development can be facilitated by focusing on how an actor may benefit from
collaboration with another. Different stakeholders, especially from the aquaculture
industry, will likely continue to increase and adding pressure to coastal areas. Thus,
emphasizing the need to address key challenges and communicating decision-relevant
knowledge. Knowledge production through multi-actor approaches to analyze
economic, environmental, and social interactions of coastal and rural areas in the Arctic
regions of Northern Norway enables important challenges and drivers to be addressed.
Through six sectoral workshops, we address first-hand knowledge on challenges
between coastal and rural areas interaction on the island of Senja. Senja is
characterized both by tradition and innovation, where its many users play a role in
shaping sustainable development as well as decision-making in the Arctic region.
Methodologies for good collaboration arenas need to be established to improve
coastal-rural synergies to foster coastal and rural development in the Arctic while
preserving the environment. We develop a transferable set of tools and indicators to
use for quantitative and qualitative descriptions of a wide variety of economic,
environmental, and social land-sea interactions. Furthermore improving our
understanding of economic and social interactions in the region, serving a more
evidence-based policy-making at both regional and local levels.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
A transferable set of tools and indicators that can describe land-sea interactions
improves our understanding of these interactions and facilitates a more evidencebased policy-making.
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Island Chains, Indigenous Peoples and the Emerging Maritime Geopolitics of a
Warming Arctic
Zellen, Barry - Presenting author1
1U.S.

Coast Guard Academy

Abstract text

My paper will examine the current geopolitical transformation of the Arctic region in
response to the interplay of rising great power competition (GPC), the institutional
empowerment of Arctic indigenous peoples in domestic and international governing
bodies, and the continued polar thaw - issues often discussed separately or in pairs,
but not generally all together. The paper will commence by applying classical
geopolitical theory to the warming Arctic, finding that the fundamental relationships of
key geopolitical structures like "Heartland" and "Rimland," and the isolating buffer of
what Halford J. Mackinder called "Lenaland," are in a state of flux, and the onceisolated island chains that dominate the physical geography of the circumpolar Arctic
are gaining increasing salience to global security, and - along with the central
importance of Arctic indigenous peoples to the governance of the region - must not be
overlooked by strategists and theorists of the international order. With our era's polar
thaw, ¨Lenaland¨ itself has the potential to become a new extension of the "Heartland,"
and gain equivalency with the rest of this all-important pivot area, as do the more
remote regions of the Arctic long considered impenetrable to state power and thus of
limited importance to world politics, particularly prior to the militarization of the global
air, space and subsurface domains during the 19th and 20th centuries. That the Arctic
was largely insular and archipelagic mattered less in the prior era of near-permanent
polar ice than it does in our era of polar thaw, as the many islands and archipelagos
that define the region's physical geography remained locked in ice, in some cases all
year round, and were thus perceived as strategic buffers due to their inaccessibility,
more akin to the vast ¨wall of sand¨ defined by the Sahara than the dynamic (and
frequently contested) Mediterranean basin. But this is decreasingly the case, and will in
time profoundly transform the geopolitics of the Arctic and its strategic significance to
the world. The paper will also look comparatively at the sovereign polities of the
circumpolar Arctic, examining their notable efforts in recent decades at fostering,
institutionalizing and constitutionally empowering greater inclusivity and representation
of indigenous peoples in Arctic governance, and their increasing recognition of
indigenous peoples as citizens of their respective domestic sovereign states as well
as essential strategic and diplomatic partners, whose support and inclusion are now
widely recognized as essential to maintaining peace and stability across the Arctic
region.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study reveals that classical geopolitical theory, with updates to incorporate the
profound consequences of climate change, can help explain the dynamic security
challenges of the warming Arctic.
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Research highlight 2
This study recognizes the central importance of indigenous peoples to not only the
domestic governance of the Arctic but the international strategic and diplomatic
management of the warming Arctic.
Research highlight 3
This study recognizes the profound geophysical transition of the warming Arctic and
the strategic significance of geographical structures that in the pre-thaw Arctic had
been largely overlooked.
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Kamchatka as part of the Northern Sea Route
Mikhaylova, Tatyana - Presenting author1
1Kamchatka

Branch of the Pacific Institute of Geography, Far Eastern Branch of the Russian
Academy of Sciences
Abstract text

The attention of the international scientific community is focused on issues of
climate change and ecology in this region. The topic of observing the economic and
ecological natural balance of the Arctic, a region with fragile ecosystems, becomes
relevant in connection with the extraction of natural resources, the development of
transport infrastructure, both sea and land. The specific type of contact geographic
structure of the Arctic zone is a combination of natural, natural-resource and
economic components in the zones of connection between land and sea, and the
ocean. What forms the aqua-territorial production system with structural links on
land and in the water area.
Kamchatka is included in the transport corridor passing through the Northern Sea
Route. The environmental risks arising from active navigation are known:
unauthorized or emergency discharge from the water of ship waste, oily and waste
water, garbage; unloading of goods onto a shore not unequipped for such an
activity; the introduction of pathogenic marine microorganisms, etc. The construction
of a terminal for transshipment of liquefied natural gas has begun on the eastern
coast of the peninsula. This project of the NOVATEK company, which accounts for
70% of the planned cargo transportation, has become the flagship project on the
Northern Sea Route.
The active development of shipping in the coastal sea waters of Kamchatka creates
risks of increasing pollution of sea waters. For example, climatic changes in the
ocean and anthropogenic pollution of marine coastal ecosystems were among the
reasons that caused the emergence of "red tides" off the coast of Kamchatka in
2020, leading to the mass death of aquatic biological resources in coastal sea
waters.
Taking into account the current ecological situation in coastal sea waters, the
government of the Kamchatka Territory in the fall of this year launched
environmental monitoring on a digital platform. In addition to monitoring, it is also
necessary to develop the direction of sanitary mariculture for the purification of
marine coastal waters.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
it is necessary to develop and adopt high environmental requirements for the
formation of the Northern Sea Route

150

Knowledge support for developing mapping and monitoring guidelines of hard
bottom and vulnerable coastal habitats in association with aquaculture in
Norway
Dunlop, Katherine - Presenting author1; Kutti, Tina - Co-author1; Husa, Vivian - Co-author1;
Hansen Kupka, Pia - Co-author1; Keeley, Nigel - Co-author1; Legrand, Erwann - Co-author1
1Institute

of Marine Research

Abstract text

Norwegian Atlantic salmon aquaculture is continuing to expand in northern regions
dominated by hard and mixed bottom substrates. Such substrates often contain rich
benthic epifaunal habitats created by sponges, cold-water corals, and calcifying red
algae (maerl) susceptible to the impacts of particulate material released from finfish
farms. Research from the Norwegian Institute of Marine Research has led to the recent
development of suggested methods for mapping and monitoring benthic habitats on
hard bottom substrates in locations utilized for aquaculture purposes. Methodologies
are developed in collaboration with the Norwegian Authorities, the Fisheries and
Environmental Directorates, with the aim to achieve sustainable management of the
Norwegian aquaculture industry alongside the protections of vulnerable habitats. This
presentation will outline how research knowledge on vulnerable marine habitats,
sponge aggregations, cold-water coral gardens, and maerl beds, and mapping
methodologies has led to the 2021 report ¨Proposed method for mapping coral and
sponge at new aquaculture facilities¨. In addition, scientific knowledge on indicators of
aquaculture enrichment on hard bottom habitats and visual seafloor mapping
techniques are currently being utilized in the development of guidelines for the
monitoring of aquaculture organic enrichment on hard bottom habitats. Knowledge was
developed through several research projects and this presentation will outline
pathways in this ongoing process linking scientific results to the development of
monitoring policies. A particular focus will be given to the use of stakeholder
communication and feedback in the policy development process. This presentation will
represent work carried out by a team of researchers at IMR working with aquaculture
environmental interactions in collaboration with colleagues at the Norwegian
authorities.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Research from IMR has led to the development of Norwegian authorities methods
for mapping and monitoring benthic habitats on hard bottom substrates in
aquaculture locations.
Research highlight 2
Guidelines for hard bottom habitat aquaculture monitoring currently under
development are based on research knowledge on organic enrichment indicators.
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Research highlight 3
Stakeholder communication and feedback has been integral in the policy
development process.
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Land-ocean interactions in a changing Arctic: Direct and indirect effects of
terrestrial runoff on coastal food-webs and contamination
McGovern, Maeve - Presenting author1,2; Borgå, Katrine - Co-author3,4; Evenset, Anita - Coauthor5,6; Søreide, Janne - Co-author7; Poste, Amanda - Co-author8,6
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Anthropocene (CBA), University of Oslo, 0316 Oslo, Norway , 5Akvaplan-niva, Fram Centre,
Tromsø¸, Norway, 6UiT-The Arctic University of Norway , 7University Centre in Svalbard,
Longyearbyen, Norway, 8Norwegian Institute for Water Research, Tromsø¸, Norway
Abstract text

Climate-change driven increases in freshwater discharge to coastal areas have a
range of implications for coastal food-webs and contaminant cycling. Terrestrial
inputs are a direct source of carbon and legacy contaminants to coastal areas, but
as a source of freshwater, nutrients and suspended inorganic sediments, they can
also affect coastal food-webs indirectly through impacts on carbon sources and
contaminant removal and burial. To investigate coastal responses to terrestrial
inputs, we conducted a field study in a river- and glacier- influenced Arctic fjord
system (Isfjorden, Svalbard), in May, June and August, 2018. We characterized
environmental conditions and collected zooplankton, and benthos from 17 fjord
stations along transects from river estuaries and glacier fronts to the outer fjord.
Fauna was analyzed for persistent organic pollutants (POPs), as well as fatty acid
(FA) trophic markers and stable isotopes of bulk samples and specific FA to assess
carbon sources. Our observations revealed an extensive freshwater footprint in the
inner fjord arms, the geochemical properties of which varied seasonally as the melt
season progressed from snowmelt in June to glacial melt and permafrost runoff in
August. Zooplankton FA profiles were strongly coupled to FA profiles in water
column particulate organic matter, reflecting seasonal shifts in phytoplankton
community structure, with elevated contributions of diatom FAs in May following the
spring phytoplankton bloom, to dinoflagellate and terrestrial FAs in June and August
when high sediment loads attenuate light in the nearshore. POP concentrations in
coastal fauna were inversely related to terrestrial inputs, with seasonal and spatial
decreases in contaminant levels, suggesting that freshwater and associated high
rates of inorganic sedimentation act to dilute, bind and bury POPs in the inner arms
of Isfjorden. Our results highlight the physical, chemical and biological impact of
terrestrial inputs on coastal ecosystems, and suggest that enhanced land-ocean
connectivity will reduce contamination of the coastal zone, as well as alter the
source and quality of organic matter supporting coastal food-webs.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Terrestrial inputs affect coastal food-webs and contamination directly (as a source
of carbon and contaminants) and indirectly (through impacts on nutrients, light and
inorganic sedimentation rates).
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Living by the White Sea: tourism, emotions, security
Zhigaltsova, Tatiana - Presenting author1
1Northern
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Abstract text

The report will highlight the results of the study carried out in 2018-2020 in two small
Russian Arctic rural settlements situated on the White Sea coast - Vorzogory and
Abramovskaya (Maloshuika). In these small rural settlements, there have been
preserved unique monuments of Pomor wooden architecture, such as ¨church
triplets¨ (triple architectural ensembles, consisting of winter and summer churches
and a bell tower). In Russia, only six such ensembles have been preserved to this
day.
th
st
Following social and economic reforms of the 20 - beginning of the 21 centuries,
these ancient Pomor villages are gradually turning into the so called ¨holiday
villages¨ for summer residence of city dwellers, most often children and
grandchildren of the local residents. The latter are reluctant to the development of
regional tourism in this area, because the increase in tourist flow interferes with the
quality and secluded rest of their families.
The author conducted an anonymous survey among 40 local residents and
¨summer residents¨ aged 18-75 years old to study their emotional attitude to tourism
in the region and developed an interactive emotion map for Abramovskaya village
(Maloshuika). The findings in the study indicated the presence of conflicting
emotions, when one and the same place was perceived differently by local people
and tourists. For example, the locals associated the church with such emotions as
pride and care (from 80 to 100% of pride for different age groups), and the tourists with interest. Tourists, according to the local population, were a threat to the
monuments, a source of rubbish and noise, those who did not care for their village.
The author concludes that it is necessary to find balance between preserving the
sense of security for local residents and developing regional tourism, for example, in
the form of pilgrimage tourism. Emotion maps of rural settlements contribute to the
prevention of emotional conflicts.
Session
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Research highlight 1
Local and summer residents experience the emotion of pride towards historical
objects that are or potentially can be objects of tourist attraction
Research highlight 2
Tourists are a potential threat, according to local and summer residents
Research highlight 3
Increase in tourist flow may result in the loss of sense of place and sense of security
among local and summer residents

154

Loud and clear - the rural roar
Lindberg, Johanan - Presenting author1; Rurnardotter, Mari - Co-author1; Ståhlbröst, Anna Co-author1
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Abstract text

Rural residents' must be given the possibility to influence digital transformation of
society, their voices must be heard. In Sweden, digital policy states that the
digitalisation of society shall be pursued on commercial basis, thus implicitly target
business actors. As such, these policy writings form a barrier for the individual rural
residents, since end-user contact is turned into a task for companies. The officials’
responsibility stops at negotiating with commercial business. This barrier makes it
difficult for digital policy to enable what Rosa describes as democratic resonance,
since the voice that provides important place-based knowledge of the non-profitable
rural residents is silenced. This contradicts what is explicitly stated in Swedish
policy, that “Women and men [also those living in rural areas] are to have the same
rights and opportunities to be active citizens and to shape the conditions for
decision-making.”
The goal-driven policy of today has corroborate Weber's concerns of a society
governed by a series of rational decisions, like living in a spiritless “iron cage”. The
indicators have gotten a strong position in our system. Any goal with indicators
using number of people automatically disqualify rural areas for digital expansion,
since these indicators do not reflect the complexity of the real world, and reflection
over the situation is absent. Number of people are directly linked to urban business
models.
Policy has no solution for rural digital transformation today. Writings as “Everyone
must be included in a sustainable digital transformation” cannot replace deeper
knowledge and descriptions of rural conditions and end-users needs for a societal
digital transformation. We need comprehensive models that include rural areas and
residents in digital transformation of society.
Currently we explore the possibility of using a Living Labs approach that runs
through the entire policy process, from policy making all the way to end-user
implementation in rural areas. In prior projects we have developed the Rural Living
Labs (RuraLL) methodology with four overarching key components: Rural context
and the physical conditions, Governance and control (including methods for
engagement and business models), Quintuple Helix Approach and Digitalization
(including innovation, ICT infrastructure). By addressing and adding sustainable and
long-term perspectives into the methodology, RuraLL will contribute to a systems
perspective for digital transformation of rural areas. RuraLL shall support the entire
process of rural digital transformation, from policy to use, and help decision makers
to a more initiated knowledge of rural needs for sustainable digital transformation.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
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Research highlight 1
Currently we explore the possibility of using the Rural Living Labs approach to run
through the entire policy process, from policy making all the way to end-user
implementation in rural areas.
Research highlight 2
By addressing and adding sustainable and long-term perspectives into the
methodology RuraLL, it will contribute to a systems perspective for digital
transformation of rural areas.
Research highlight 3
Rural digital policy often states that the digitalisation of society shall be pursued on
commercial basis. This can cause a democracy problem, as it forms a barrier for
induvidual interaction.
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Managing changing navigational risks for vessels in the Canadian Arctic
Dawson, Jackie - Co-author1; Holloway, Jean - Presenting author1; Cook, Alison - Coauthor1; Copland, Luke - Co-author1
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of Ottawa

Abstract text

Arctic ship traffic has increased substantially in the last several decades, bringing
about new national and international management challenges. One notable concern
is how to effectively manage the risk for vessels as they navigate through icy
waters, in order to avoid incidents with potentially disastrous consequences on the
environment and for local communities. In Arctic Canada, significant navigational
challenges still exist because climate change is increasing ice mobility and interannual variability. This study presents the first systematic time series analysis of the
changing navigational risks for ships from variations in sea ice conditions since
1990, a knowledge gap that needs to be addressed. To do so, we calculated Risk
Index Outcome (RIO) values based on a methodology developed by the
International Maritime Organization (IMO) called the Polar Operational Limit
Assessment Risk Indexing System (POLARIS). RIO values were calculated from
historical ice charts and ship position reports between 1990 and 2019. Results show
that only a small proportion (<4%) of ship position reports occurred in areas of
increased risk (RIO <0). However, this number has been increasing over time and
thus is likely to grow further with ongoing climate change. Certain ship types,
including fishing vessels and pleasure craft, and all non-ice strengthening ships,
were most often observed to be navigating in higher risk areas, which included
Frobisher Bay, Lancaster Sound, and Franklin Strait. Overall, our analysis suggests
that there are certain vessel types and geographic regions where the combined
effect of climate change and increased ship traffic will require focused policy
attention and potentially service investments considering the limited maritime
infrastructure and ship support that currently exists in the Canadian Arctic.
Session
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Research highlight 1
The number of ships travelling in areas of elevated risk is increasing over time
Research highlight 2
Certain ship types, including fishing vessels and pleasure craft, and all non-ice
strengthening ships, were most often observed to be navigating in higher risk areas
Research highlight 3
Higher risk areas included Frobisher Bay, Lancaster Sound, and Franklin Strait
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Mapping of the Ob Bay benthic communities in 2019
Kozlovskiy, Vladislav - Presenting author1; Kokorin, Alexander - Co-author2; Barymova,
Alexandra - Co-author2; Nikishina, Darya - Co-author3; Konovalova, Olga - Co-author2;
Zagretdinova, Diliara - Co-author2; Shabalin, Nikolay - Co-author2,4
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Hydrobiology, 4Moscow state university
Abstract text

The Ob Bay is an estuarine coastal zone and an important feeding area for fish.
Intense anthropogenic development of the OB Bay makes it important to have a
detailed picture of the current state of benthic communities in the area. In the Ob
Bay during the RV Kartesh cruise in August-September 2019, macrobenthos was
studied at 130 stations located between 70.8° and 73.2° N. Sampling was
performed using an Ocean-0.1 grab. 3 samples were taken at each station for
macrobenthos analysis. Another grab was taken to determine sediment
composition. Also, near bottom temperature and salinity were measured at each
station. Organisms were identified mostly to the species level, counted and
weighed. Similarity between stations was counted basing of abundance and
biomass of each species using the Bray-Curtis similarity index.
A total of 83 invertebrate taxa were found during the work. Analysis by
multidimensional scaling (nMDS), allowed to distinguish 4 groups of stations. This
groups are designated as 4 communities: "marine" Portlandia+Pectinaria,
"transitional" Portlandia+Marenzellaria and two communities with a low role of
bivalves - Marenzellaria community located in the mostly southern part of the bay
and Ampharete+Pontoporeia+Halicryptus community located between
Portlandia+Marenzellaria and Marenzellaria communities. The main factor
determining the distribution of the communities was their geographic location (from
north to south). The influence of abiotic factors was analyzed: sediment
composition, depth, near bottom temperature, and salinity. Some of the factors were
supported with ANOSIM (salinity, depth), others were not. The influence of depth
and salinity at the time of the survey is a consequence of the geographical location
of the stations (deeper and saltier in the northern part, in the middle of the bay).
The distribution of communities in the Ob Bay confirms the main role of salinity as a
factor influencing to their structure, however, it is impossible to conclude using only
single salinity survey how salinity affects benthos. There are fluctuations in near
bottom salinity throughout the year in the northern part of the Ob Bay, and the
distribution of benthos does not reflect the influence of salinity at a point in time, but
the degree of tolerance of communities to the average values of salinity in the area
and its fluctuations. The communities of the Ob estuary and the adjacent Kara shelf
are relatively stable in time, although their boundaries may shift due to long-term
changes in the salinity regime.

Session
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Research highlight 1
Study contain map of benthic communities of the Ob Bay
Research highlight 2
This study shows state of benthos in area with growing antropogenic impact
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Marine Base Maps in the Coastal Zone - the Norwegian model for sustainable
development
Welle, Johnny - Presenting author1; Myhr, May Britt - Co-author2
1Norwegian

Mapping Authority, 2Geological Survey of Norway (NGU)

Abstract text

The Norwegian Mapping Authority, the Geological Survey of Norway (NGU) and the
Institute of Marine Research (HI) are working together to collect and share
knowledge and data about the seabed along the coast of Norway. This knowledge
base, "Marine Base Maps in the Coastal Zone" provide the basis for the
preservation and restoration of vulnerable and valuable nature and will help build
sustainable cities and strong districts, by facilitating marine and maritime industries without destroying valuable ecosystems. Good marine information is important to
avoid land conflicts and to manage resources better.
Through this presentation, we will demonstrate results from pilot areas and
show the potential of such a knowledge base for the planned and sustainable
management and development of our coastal communities, at the intersection
of growth and protection:

Tested in pilot areas
The Norwegian Parliament allocated NOK 13.8 million in the 2020 budget for a
start-up in the pilot areas Troms and Finnmark (Kvænangen and Skjervøy),
Rogaland (Stavanger) and Møre og Romsdal (Ålesund and Giske). The focus of
Marine Base Maps in the Coastal Zone is teamwork in which the transport, climate
and environmental sectors also contribute. The municipalities and county authorities
in the pilot areas are also co-financing. Investments in the pilot areas have a total
cost ceiling of NOK 84.6 million over three years (2020, 2021, 2022). Knowledge
about the coastal zone is profitable
The Norwegian Mapping Authority, NGU and HI have the ambition to map and
compile data, as well as disseminating data and services, for the entire Norwegian
coastal zone. This will go all the way in to the tidal zone, an area of just under
100,000 square kilometres. A cost-benefit analysis concludes that the measure is
profitable.
Building capacity
Marine Base Maps in the Coastal Zone will contribute to:
•
•
•
•

Planned and sustainable management of Norway's marine and coastal
areas
Capacity and provide a knowledge boost, so that the UN Sustainable
Development Goal 14 "Life below water" can be achieved
Local value creation to reduce the vulnerability of the business environment
and to strengthen the regions’ restructuring capacity
Development of the coast in the best possible way with basic knowledge of
the seabed
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Great benefit to society
Marine Base Maps in the Coastal Zone is a basic tool for climate adaptation,
commercial development and readiness, as well as protection of our coastal areas.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Results from three pilot areas shows that Marine Base Maps in the Coastal Zone is
a basic tool for climate adaptation, commercial development and readiness, as well
as protection of our coastal areas.
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Natalia - Co-author4; Terentjev, Petr - Co-author5; Landis, Wayne - Co-author6; Moe,
Jannicke - Co-author1
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Abstract text

The project ¨Risk evaluation, risk reduction and risk management action plans for
mercury (Hg) in the Arctic - a circumpolar management approach¨ (ARCRISK) is
developed to address Hg pollution in the Arctic. The main objective is to develop an
action plan with targeted risk reduction measures for Hg releases from key sources
to land and water in the Arctic, with study sites in Canada, Norway, and Russia. The
action plan is under development as a joint effort between decision-makers,
researchers, industry, indigenous people and local communities, and will facilitate a
better management of Hg releases on a local, national, and international level.
Moreover, it will harmonize with the provisions of the Minamata Convention on Hg
(MC). ARCRISK was developed in the backdrop of the ratification of the MC that
entered into force in 2017, with the objective to ¨protect the human health and the
environment from anthropogenic emissions and releases of Hg and Hg
compounds¨. External stressors such as climate change, increased industrialization,
and urbanization may further exacerbate the situation e.g. by influencing the natural
Hg cycling and should therefore be taken into consideration when assessing Hg
releases. Concurrently with the ongoing processes under the MC it is crucial to
obtain a better understanding of the presence and magnitude of Hg release sources
to the Arctic, and the risk associated with these releases, especially to locals and
indigenous inhabitants. The aim of ARCRISK is closely aligned with the purpose of
the Arctic Contaminants Action Program (ACAP); to prevent and reduce pollution
and environmental risks in the Arctic. The action plan will cover key sources from
each of the selected case study river catchment basins in Canada, Norway, and
Russia. Here, we present a probabilistic modelling approach based on the Relative
Risk Model, applied for assessing the environmental risk associated with Hg
exposure in the Pasvik river catchment. The risk-based approach includes a review
of sources and identification of key measures, aimed at recommending concrete
reduction measures with high relevance for a larger part of the Arctic. The project
results will not only identify and assess current risks, but also aims to assess the
risks associated with different plausible future environmental (e.g. climatic), societal
and economic development scenarios. The risk-scenarios will potentially allow
authorities to make early and cost-effective adaptations to potential future risks and
to mitigate transboundary risk through enhanced regional and international
collaboration.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
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Research highlight 1
A probabilistic modelling approach based on the Relative Risk Model assess the
environmental risk associated with mercury exposure in the Pasvik river catchment
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Microbial Production and Metabolic Balance in a High Arctic Plume System
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Abstract text

The Arctic is experiencing drastic ecosystem changes due to climate change. One
of the most affected systems is the land-ocean interface, which experiences
increased river discharge due to increased precipitation, glacial melt, permafrost
thawing, and a warmer and longer melting season. Such freshwater fluxes can have
large impacts on seasonal and regional stratification and mixing, and nutrient and
organic matter inputs. These inputs from land can affect biogeochemical cycling and
microbial production at the base of the food web, however, the processes in these
dynamic systems are poorly understood.
In this project, we investigated the influence of riverine inputs on pelagic primary
and bacterial production and metabolic balance (GPP:CR) in a high Arctic fjord
(Adventfjorden, Svalbard). Samples were collected monthly during the melting
season between May and September 2021 from multiple depths along a freshwater
to marine gradient. Bacterial and primary production were estimated in sampled
14
3
water using radioactively labelled substrates ( C-DIC, H-Thymidine) under in situ
conditions in the lab. We measured metabolic balance as the changes in dissolved
oxygen concentrations in dark- and light in situ incubations in the river plume. We
also collected data on potential drivers for changes in microbial activities, including
continuous data from sensor-based monitoring, and monthly data on environmental
variables such as light attenuation, turbidity, salinity, pH, temperature, inorganic
nutrient concentrations, dissolved organic matter (DOM) absorbance properties,
Chl-a concentration, and water column physical structure.
Here we present preliminary results on the seasonal changes in production,
metabolic balance, and physicochemical structure of the Adventfjord river estuary.
Based on comparisons to data from previous campaigns in the same system we
aim to provide a highly detailed, seasonal perspective on the influence and role of
the Adventelva river plume on the microbial ecology and biogeochemical cycling of
Adventfjorden.
Session
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Research highlight 1
24h In situ incubation and subsequent Winkler titration is a valid method for
measuring oxygen changes in highly turbid waters in Arctic Fjords.
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Monitoring the Arctic with Autonomous Underwater Vehicles
Williamson, David - Presenting author1,2; Snefjellå, Håvard - Co-author2
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Abstract text

To monitor the effects of climate change in the Arctic, it is essential to have detailed,
high-quality data from Arctic waters. Traditional methods of ocean observation, such as
manual CTD casts and net sampling of marine organisms, are labour intensive, time
consuming, and limited to spot samples. AUVs (Autonomous Underwater Vehicles)
with appropriate sensors can gather data over large volumes of ocean with high
temporal and spatial resolution with little manual intervention. They can operate in
shallow coastal waters with complex bathymetry, where larger ships cannot easily go,
and collect data continuously during underwater transects at varying depths. We
present the results of a study in two fjords in Svalbard - Adventfjorden and Isfjorden - in
which we used AUVs to gather water column measurements, high-magnification
photographs of particles in the water column, and seabed sonar measurements. These
fjords have a complex water profile, with contributions from glaciers, rivers, Atlantic and
Arctic waters. We compare the AUV measurements with data from vertical profiling
with CTD and high-magnification particle imager, and demonstrate the AUVs' capacity
to make high-quality, scientifically relevant measurements over a large volume of
coastal Arctic waters. By combining high-resolution particle photography with CTD
measurements we show how these methods can be used to monitor seasonal and
climate-related changes in the ocean, as well as occurrence and abundance of
organisms in the water.
Session
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Research highlight 1
We present a case study for the use of AUVs for water column measurements in
coastal Artic waters, specifically two Adventfjorden and Isfjorden in Svalbard
Research highlight 2
The study compares data from traditional methods such as CTD casts with
autonomous profiling
Research highlight 3
The study includes a dataset of underwater silhouette photography of particles
(such as sediment, algae and plankton) in the two fjords, and shows how these data
can be classified and analysed
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Abstract text

Thermokarst lakes are dynamic component of lowland Arctic landscapes with icerich permafrost. The majority of thermokarst lakes are actively changing as result of
surface permafrost degradation.
Our study uses multispectral data to provide a qualitative characterization of the
Central Yamal lakes. At the first stage, visual expert analysis and classification were
carried out on the base of False Color (FC) Landsat time series (1984-2018). The
“whiteness” of lakes in FC imagery was used as the main tool for visual
classification. It turned out that Central Yamal (Bovanenkovo region, total area over
4000 km2) contains 220 lakes that appeared grey or white in at least one of the
Landsat images. Based upon experience with silty lakes in the Netherlands,
authors chose the hypothesis that “greyness” and “whiteness” reflect increasing
amounts of suspended mineral silt and/or clay in the lake water.
The survey of Landsat images in the study area revealed that approximately 140 of
the 220 selected lakes are cyclically white. They are supposed to receive periodic
“silt and/or clay pulses”, and to restore their transparence in the years between the
pulses. These pulsing lakes are subdivided in three classes: lakes that were only
incidentally grey or white while they were most years not grey or white at all,
permanently grey lakes with incidental white pulses, permanently whitish-grey lakes
that were intensely white in several series of years. The 80 stable lakes are
subdivided in another three classes according to their individual (permanent)
“greyness” or “whiteness”.
The second stage of our research consisted of validation campaigns to the lakes in
the field (2018-2019), and L2 water product retrieval for Sentinel-2 MSI data with the
next TSM-ranges of thermokarst lake water types:
TSM <= 20 - transparent,
20 < TSM <= 100 - turbid,
100 < TSM <= 250 - extremely turbid,
250 < TSM - hyper-silty and mud.
TSM-data were determined in water samples from over 60 lakes. The L2 C2RCCand C2X-SNAP water products derived from Sentinel-2 MSI were evaluated
against in-situ concentrations. The retrieved data (total suspended matter dry
weight concentration, total particle scattering, scattering coefficient of white
particles) gave good results of R^2 in [0.75; 0.96].
This confirmed the hypothesis that the distribution of thermokarst lakes with
elevated TSM in Central Yamal can be reliably determined with multispectral
(Landsat and Sentinel) images. Further research will focus upon the turbulence that
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brings and keeps this silt and/or clay in suspension.
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Research highlight 1
Total Suspended Matter is defining feature for Central Yamal lake multispectral
classification. Distribution of thermokarst lakes with elevated TSM is reliably
determined by Landsat or Sentinel-2.
Research highlight 2
Elevated TSM indicates mobilization of silt/clay within a lake. Lake sizes are small
for wind driven erosion and most lakes are neither connected with silty rivers, nor to
actively thawing cliffs.
Research highlight 3
Wind-driven mobilization of silt/clay and the inflow into lake of sediment loaded
water cannot explain elevated TSM in most of the 220 lakes. These are yet
unexplained siltiness and unknown changes.
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Moving towards zero waste - nutrient recovery from seafood processing waters
Forghani, Bita - Presenting author1; Undeland, Ingrid - Co-author1
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Technology
Abstract text

Large volumes of water are used during seafood processing operations, into which
significant amounts of proteins, LC n-3 PUFA-rich lipids and antioxidants are
extracted, and subsequently lost. To comply with the UN sustainable goals and
move toward zero waste in the food chain, we investigated food grade solutions to
recover such nutrients from seafood process waters which normally are wasted.
The recovery process will hopefully lead to a new protein ingredients of use in
food/feed.
In the present study, which is part of the EU project ¨Optimal utilization of seafood
side-streams through the design of new holistic process lines – WaSeaBi¨, recovery
of nutrients from herring, cod and mussel processing waters were studied using
different food grade flocculation treatments.
Treatment of herring brine (containing 7.3% NaCl) with food grade minerals at 173
mM gave a protein recovery of up to 75% after 4h incubation. Insights into the
interaction occurring between the proteins and minerals as well as the amount of
minerals used in the interaction with protein will be discussed. As for the mussel
cooking water, containing 2.1% salt, the most successful treatment to recover
proteins was achieved by two types of silica-based flocculants resulting in around
40% of protein recovery. For cod brine samples containing 0.43% NaCl, flocculation
treatments using chitosan and silica-based flocculants were equally efficient and
resulted in 40% protein recovery. In case of the cod brine containing 2.6% NaCl,
flocculation with silica-based flocculants resulted in 60% protein recovery while only
30% was achieved by chitosan treatment. Overall, results showed that protein
recovery using flocculation largely depends on the type of process water, which is a
sum of its salt content, protein content and protein characteristics. For more salt-rich
waters, minerals worked the best, while for low-salt waters silica-based flocculants
were most efficient.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
The nutrient recovery in a food grade way from seafood process waters lead to a
new protein ingredients of use in food/feed.
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Multi dimensions of international framework for Arctic and High North - ¨new¨
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Abstract text

The Arctic and High North covers different areas as oil and gas, maritime activities,
fisheries and air space related to resources and transport in the area. In general,
however, the approaches to legal regulations are different. Even if covered by
international regulations through bilateral or multilateral agreements and
international organizations as IMO, ICAO, regulatory frameworks have been
developed and handled from a sectorial perspective, affected by national state
interest and competence, factual use, user groups, local people interest, players,
and society. Although Norway has developed management plans for the area
concerning transport, fisheries, shipping and environment in general the thinking is
sectorial.
With new technologies and new users and players in the Arctic, especially in the
conventional air space, new regulatory needs appear in the multi-dimensional
setting, requiring also new cross-sectorial approaches. This has to be reflected in
the regulatory initiatives. Cyber security, communications, surveillance, timing are
among the most important matters relevant for all Arctic activities which has to be
handled.
We foresee more activities in the Arctic, not only on the maritime side but also in the
conventional air space and outer space - not only from civilian and commercial
actors, but for military and defense purposes. Multinational companies as Amazon,
Google etc. has already expressed considerable interests for the area and the
possibility to expand activities in conventional airspace and outer space.
Norway as an arctic state has by tradition strong interest and engagement in Arctic
matters. In addition, attention should be drawn to the latest initiative from the
Norwegian side - Norwegian strategy for air space and the Norwegian strategy for
outer space. Attention should also be drawn to Norwegian initiative concerning
GNSS/GPS disruptions with impact for critical infrastructure for all transport modes
and other activities in the modern society.
Norwegian strategy for air space (2021) - the overall approach including military
interest
- Sovereignty, regulations and legal framework (national, regional/EU and
international organizations) for the use of conventional air space, new users/players,
access to airspace, coordination and cooperation civil and military use of airspace
(including NATO requirements), safe and secure infrastructure for the use of
airspace including GNSS
Norwegian approach to GNSS/GPS disruptions in aviation - reliability and
disruptions
- Vulnerability/risks, consequences of disruptions GNSS signals, potential damage
in the short/long term, incident management, information flow, notification
procedures, coordination across sectors.
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Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Cyber security, communications, surveillance, timing are among the most important
matters relevant for all Arctic activities which has to be handled.
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Multi dimensions of international framework for Arctic and High North -¨new¨
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Abstract text

Norwegian Space Strategy (2019) aims at developing the framework to accomplish
the main goals of promoting economic growth; address important societal needs;
secure societally critical space infrastructure as well as secure Norwegian foreign
and security interests in the space sector and outer space. Expansion of space
activities on Andøya related to launching of small satellites into polar orbit is an
important element of the strategy and long-term planning in the space sector. These
developments should also be supported by the reform of the Norwegian space
legislation and strengthening of international cooperation in the space sector.
Sustainable development in the Arctic is indispensable without the satellite-based
services. Space infrastructure is absolutely crucial for climate research and
sustainable management of resources and preparedness in the Arctic. Space
technology is perfect for use in the Arctic since satellites can cover vast areas with
relatively small amount of infrastructure and without harming the environment.
However, you need at the same time to have in mind the vulnerability in the satellite
systems and the risk for disruptions.
International space law has largely developed through the UN and its bodies,
primarily UN COPUOS. However, governmental agencies such as NASA, intergovernmental organizations (ESA), EU as well as private actors have played an
increasingly significant role in the regulation and governance of outer space. By
contrast to air and maritime spaces which are divided into areas subject to State
sovereignty and areas in common use where States exercise jurisdictions of a
certain scope, no State has sovereignty over outer Space. However, it only
increases the need for inter-State cooperation. It is necessary to ensure that the
multi-level regulations incorporate approaches based on common interests and
considerations. Therefore, it is important to explore further avenues for the Arcticrelevant cooperation which would help achieve cross-sectoral approaches, including
cooperation through Arctic Council and Arctic Economic Council.

Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Space infrastructure is absolutely crucial for climate research and sustainable
management of resources and preparedness in the Arctic.
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Multi-disciplinary hazard mapping framework for critical infrastructure on
permafrost, Ilulissat, West-Greenland
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Abstract text

In the face of climate change, degrading permafrost and inappropriate construction
practices often threaten the integrity of the built environment. As a result, Arctic
communities become increasingly vulnerable and exposed to hazards. The
implementation of adaptation strategies integrating future climate scenarios is
fundamental to guide urban planning and expansion onto permafrost areas. In order
to provide reliable decision support tools to local governments, hazard and risk
assessments resulting from collaborative science and multi-disciplinary approaches
have the potential to address stakeholder's needs, while taking account of local
resources, data availability, societal and environmental settings.
Like other Arctic settlements, Ilulissat, West Greenland, experiences many
construction challenges and infrastructure stability issues, notably due to the
presence of ice-rich and saline permafrost. For this reason, the area was chosen to
develop and implement a community-scale multi-disciplinary hazard
mapping framework. Based on the methodology deployed in the Canadian Arctic by
Allard et al., the core of the approach consists in characterizing surficial geology,
topography, and ground ice distribution. In this case, a distributed permafrost model
(CryoGrid) is additionally used to forecast permafrost degradation rate under
conceivable climate scenarios. The overall aim of the project will lie in making such
framework applicable to various Arctic settings, to provide permafrost-related risk
zonation maps and mitigation solutions addressing the needs of Arctic communities,
while integrating climate projections in urban planning.
Here, we present preliminary results arising from the combination of remote-sensing
and modelling products, field measurements, and local knowledge. By crossreferencing 1) available geotechnical information from boreholes, 2) surface
deformation maps derived from InSAR (interferometric synthetic aperture
radar) and, 3) inventories of existing infrastructure conditions produced in
collaboration with stakeholders, sensitive high-risk permafrost areas could be
identified. Results were integrated in a GIS and interactive maps were created for
outreach purposes, with the aim to support urban development, help prioritizing
maintenance operations and raise awareness regarding local permafrost
conditions.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Community-scale hazard mapping frameworks, resulting from multi-disciplinary
approaches, have the potential to support local decision-making by identifying highrisk permafrost areas for construction.
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Natural and anthropogenic drivers of ecosystem changes across Arctic
coastscapes: regional differences in risk and impacts
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Renaud, Paul - Co-author10; SÃ¸reide, Janne - Co-author11; Urbański, Jacek - Co-author12;
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Abstract text

The Arctic is characterised by extensive coasts that constitute a third of the total
global coastline. These nearshore waters are among the most productive regions in
the Arctic, due to shallow bottom depths and tight pelagic-benthic coupling as well
as strong land to sea interactions. The coastal zone has therefore always been the
preferred ecotype for humans to settle and exploit in the Arctic. Our work seeks to
characterise different Arctic coastscapes including fjords, estuaries, rocky coasts,
and barrier island lagoon systems, spanning case studies of coastal ecosystems in
Svalbard, Greenland, Canada and the USA. We also provide at first order estimate
of key drivers influencing ecosystem structure and function such as sea ice cover,
freshwater inflow, circulation and ocean connectivity. We also consider human
pressures (shipping and industry) as additional drivers of change. We combine in
situ observations, remote sensing, and modelling approaches to identify the relative
importance of various physical and biological drivers, as well as anthropogenic
pressures, across this diverse range of coastscapes. Given the socio-economic
importance of the Arctic coastal zone, understanding regional differences in key
drivers will help highlight vulnerabilities and risks to current and future ecosystem
services.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The Arctic Coastal zone is extremely diverse with very different and distinct
ecosystems
Research highlight 2
Coastal ecosystem are impacted by numerous drivers and varies regionally within
the Arctic
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Research highlight 3
Circum-arctic coordination is essential to assess the risk and impacts associated
with climate change along the extensive Arctic coastlines
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Nearshore current dynamics along an eroding permafrost coastline - A case study
from Qikiqtaruk - Herschel Island, Yukon Canada
Gimsa, Justus - Presenting author1,2; Lantuit, Hugues - Co-author3,4; Tanski, George - Coauthor3; Irrgang, Anna M. - Co-author3; Fritz, Michael - Co-author3
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Abstract text

Many Arctic permafrost coasts are exposed to rapidly intensifying environmental
forcing, including higher air and water temperatures, larger waves, stronger storms
and a reduced sea ice coverage. This leads to rising coastal erosion rates, as well
as increasing sediment, nutrient and carbon fluxes. While measurements of
shoreline position changes help to quantify coastal erosion and satellite
observations help to identify large-scale surface transport, conditions defining the
transport of material entering the nearshore are largely unknown. Recent studies
highlight the different pathways, eroded material can take once it entered the
nearshore zone. The material can be buried in nearshore sediments, transported
long- and cross-shore or rapidly degrades after entering the sea. However,
knowledge gaps remain regarding the nearshore transport mechanisms and their
respective driving forces, that may determine the pathways of this eroded matter.
In the Canadian Beaufort Sea region, an area with high permafrost coastal erosion
rates, measurements of nearshore water currents and wave conditions are scarce.
In the summers of 2015 and 2018, we measured the current speed and direction
through the water column with a bottom-moored Teledyne Acoustic Current Doppler
Profiler (ADCP) in the nearshore zone (12m and 7m water depth) near Qikiqtaruk Herschel Island. We combined these datasets with CTD water column profiles and
in 2018 with an RBR wave logger. We correlated the ADCP measurements with
local environmental drivers of coastal erosion, including wind speed and direction,
sea ice concentration and wave height reanalysis data.
In both years we found a complex current system that responded with a time lag to
changes in wind and wave conditions. This time-lagged and directional-dependent
response to changing environmental conditions kept the statistical correlation low.
The observed current directions were predominantly cross-shore, with differences in
speed and direction within the water column.
This has implications for the fate of erosion-derived organic matter, since it can be
degraded, buried or further transported in the nearshore zone and offshore. Further
investigations of the complex relationship between environmental drivers and
nearshore currents are needed in order to define preconditions for and mechanisms
of carbon degradation, burial and (offshore) transport, as well as dispersal and
transport of further erosion-derived material, which could influence the nearshore
light regime and therefore potentially affect local food webs. Better understanding of
currents and their driver will enhance our understanding of the role and potential of
erosion-derived material to influence marine primary production, and increase
greenhouse gas emissions.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
To our knowledge, the measurements of currents and waves we performed are the
first insights into nearshore zone dynamics in this region in context of permafrost
coastal erosion.
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New Arctic Science Ministerial Project Database tracks progress and
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Abstract text

The ASM3 Project Database marks a new chapter in tracking progress and
initiatives developed in international Arctic research. The database was launched at
the Third Arctic Science Ministerial (ASM3) in May 2021 and already includes 434
projects across the Arctic with contributors from around the world.
The database is a useful tool for scientists, policymakers, researchers, Arctic
community residents and business leaders to find and connect with international
research projects across the Arctic. A scientist can search for opportunities to
collaborate. A decision-maker can search for projects that benefit society and use
the evidence from the project in determining future priorities. A student can search
for projects and Arctic-specific programs to join. A business can search for new
technologies being developed that may aid in their sustainable development plans.
The Database includes all ASM3 submitted projects from participating countries,
Indigenous Peoples' organizations, and international Arctic-research related
organizations. The database includes the updates of projects submitted to ASM2,
and the new projects initiated after ASM2.The 28 countries, 6 Indigenous Peoples'
Organizations and 16 international organizations participating in the ASM3 Science
process were asked to submit information on initiatives and projects (referred to as
deliverables to past meetings) which address requirements for stronger international
and interdisciplinary collaboration. In the science process of ASM3, updates on
project deliverables submitted in ASM2 and new initiatives for ASM3 (i.e., started
after ASM2) were collected. Project details submitted through the ASM3 science
process was synthesized by the ASM3 Science Advisory Board and formed the
basis of the ASM3 Report, as well as contributing to the actions agreed to in
the Joint Statement.
The database covers projects from all 4 themes from ASM3 including 143 projects
focusing on Arctic observations, 207 on enhancing understanding and prediction
capability, 72 on responding to change and 98 on strengthening Arctic capabilities
through capacity building, education, networking and resilience. It is a tool for
anyone interested in learning about research in the Arctic.
Mapping all ASM submitted projects onto a publicly accessible and searchable
database provides transparency of the Arctic Science Ministerial science process,
increases the utility of gathering information under the umbrella of the Ministerial,
promotes opportunities for further international research cooperation, and provides
specific project evidence for actions referenced in the Report and Joint Statement of
the Ministerial.
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All projects submitted to the ASM3 organizers is considered open access unless
otherwise noted. Thus far all submissions are open access.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The ASM3 database launched with 434 projects from across the Arctic covering all
4 themes of ASM3: Observe, Understand, Respond, Strengthen.
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Abstract text

Introduction
Catch surveillance is an integral part of managing the fishery industry. Most
surveillance system today are, however, set up to record a wide view of the boat
deck. Considering the privacy rights of the fishermen, we argue that the focus of
surveillance must shift from recording personnel towards recording the product: the
landed fish.
Accurate automated analysis of fish caught on boats is a key factor for an effective
and trustful illegal fishing detection system. The big challenge is that existing
publicly available dataset of fish images are superficial and not really representing
the real-world conditions on fishing boats. Thus, they are not suitable for training
high-quality automatic detection systems.
A public high-quality dataset would also help attract more researchers to join the
effort, promoting open and reproducible results that can be applied also outside
Norway.
Current Datasets
We have performed and extensive search for datasets containing fish images.
Though we found several types of fish related datasets, none depicted fish as it is
when caught on the boats. The images we found typically focus on single fish, often
under specific light and position settings. These are not suitable for training a
system that can work on a boat under real circumstances.
Further, ground truth data needed for training, like the weight or size of the fish, is
not included.
Finally, the fishes in the datasets we found are often from warmer regions which are
different from fish living in the Norwegian sea. Our main finding from the survey on
current dataset are that they are not large enough, do not depict real world
conditions and do not contain the information needed for our purpose.
Data
From the insights of the previous presented survey we concluded that there is a
need for such a dataset and that this dataset needs to be collected under specific
conditions. Thus, we suggest the following procedure for the collections of the data.
First, we need to make sure that the data collected is acquired under and open
license that allows sharing (Creative Commons). We also propose making
the dataset available on the national open research data repository DataverseNO,
hosted by UIT.
The data of the caught fish should be videos or images. Important is that the videos
or images are taken on the boat. There should be only fish in the data (no humans).
Moreover, all additional meta data available should be collected.
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Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
The study reveals the lack of data that can help to describe properties of caught
fish.
Research highlight 2
We propose a novel and open dataset that can help with several challenges or open
new opportunities.
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Nordic country perspective on the interrelations of security, energy and climate
in the Arctic.
Sivonen, Marja Helena - Presenting author1,2; Kivimaa, Paula - Co-author1
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Abstract text

The Arctic region has transnational connections to sustainability transitions, not
only around the Arctic states, but via cascading impacts of climate change on
the retreat of sea ice. The Arctic, like the rest of the world, faces major changes
regarding energy: its production, consumption and transportation must be
decarbonised. This concerns not just the locals themselves in the need to find
sustainable and robust sources of energy, but also because various actors wish
to benefit from the Arctic's transition to advance their own objectives towards
securing energy reserves. The uncertainties that connect to security implications of
the transitions in the area vary, yet conflicts over improved access to natural
resources are expected. The changes happen in the socio-technical system, a
complex and dynamic mix of technologies, rules and practices around a given
societal service needing major adjustments. We
explore the security challenges of the energy transition in the Arctic, such as
conflicts in national or regional levels regarding land-use and ice-level, or the
geopolitical implications of the new sea routes. Our study continues the recently
begun work to introduce the Arctic area to sustainability transitions literature.
We draw from Multi-level perspective framework to map out the interplay
between different elements of the energy transitions and the security implications of
those transitions via regime (incumbent actors involved), (threats arising
from) landscape level and niche (development implementation). We ask how
climate and security considerations are intertwined in the case of energy transitions
concerning the Arctic? The data consists of energy and security experts' interviews,
collected in 2020-2021, complemented with Arctic policy documents and media
analysis for a case-study analysis. We demarcate the research to consider Norway,
because of its difficult path regarding wind power and persistent oil extraction, and
Finland, because of its keen interest to provide renewable energy technology
in the area. We also include interaction with other Arctic actors such as NATO and
the Arctic Council, as they have official status to operate in the area.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Continues the recently begun work to introduce the Arctic area to sustainability
transitions literature.
Research highlight 2
Timely data discussing current security developments in the Arctic.
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Research highlight 3
Renewable energy and broader security implications specifically from Norwegian
and Finnish perspectives discussed in the Arctic context
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Northern Exposures: Resource Imaginaries, Contested Futures, and Northern
Expansion
Panikkar, Bindu - Presenting author1
1Rubenstein

School of the Environment and Natural Resources, University of Vermont

Abstract text

The future of the Arctic is increasingly debated and discussed as climate change
disproportionately concentrate in the northern latitudes as retreating sea ice and
thawing permafrost provide great opportunities for tapping the regions subsurface
mineral resources. Situated within this context of heightened precarity in the North,
this book-length project compares two contemporary environmental justice
controversies in Alaska in relation to the permitting of the proposed mines: Pebble
Mine in the Bristol Bay and the Donlin Mine in the Yukon-Kuskokwim Delta. This
research undertakes a key comparative exploration of the competing sociotechnical
imaginaries produced by the Pebble and Donlin Mine discourses during the
permitting process. It asks how do coproduced sociotechnical formations bear on
the potential for concerted action, stability, state power, resistance, or conflict. This
book draws upon a history of Alaskan land use policy, media, and public documents
alongside extensive interviews with community organizers, state and federal
officials, mining industry officials, and consultants in order to explore 1) the material
identities of minerals, fisheries, and subsistence resources debated and discussed
during the permitting process; 2) the strategies, ideologies, and practices that
relationally emerge to coproduce dominant resource materialities, state building,
colonial logics, and structures of racial capitalisms in the north; and 3) the
alternative material imaginaries and divergent resistance responses that reshape
the material, procedural, ontological, and epistemic components of extraction and
extractive ideologies. The central argument of the prooject is that the mine
permitting processes are not only highly visible battles over land and resources but
are active spaces for debating and addressing inequities, just sustainable material
and relational practices, and indigenous sovereignty.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Environmental controversies in the Arctic are not only highly visible battles over land
and resources but are active spaces for addressing just sustainable material and
relational practices.
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Northern Sea Route as a new global container shipping corridor: Feasibility study
of capabilities and public acceptance.
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Abstract text

In recent years global container shipping saw few major disrupting events that are
likely to challenge container shipping business model. First, the COVID-19 epidemic
caused a major disruption to the global container shipping industry that became
challenged by timely delivery of critical life-saving supplies. As a result of Covid-19,
container trade volumes and container port volumes have declined over the first
months of 2020 with the container ship idling rate reaching 15%. Second, the
blockage of the Evergreen mega container vessel at the Suez Canal disrupted the
global supply chain. Collectively, these events create a basis for questioning the
efficiency of a business model built on using mega containerships. The purpose of
this study is to evaluate container shipping on the Northern Sea Route (NSR), which
is positioned as one of the emerging global shipping corridors. The Russian
Federation is investing in NSR development and planning to launch a subsidised
regular container shipment from the Far East to Murmansk or Saint Petersburg
along the NSR on a testing base already from 2022. In the article, we investigate
the feasibility of container shipping on the NSR using a business model approach.
We map existing and future capabilities of container shipping and public acceptance
of such shipping by major players. We examine changing institutional environment
and conduct a survey of major industry players, academia, administrations and
NGOs. The results of the study contribute to the literature on the NSR feasibility and
provide practically relevant information to container shipping industry stakeholders.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
We map existing and future capabilities of container shipping along the Northern
Sea Route and public acceptance of such shipping by major players.
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Norwegian Arctic Science Diplomacy: A Case of Svalbard
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Abstract text

The term ¨continuum of urgencies¨ has underscored the significance of
international scientific cooperation to address the global challenges threatening the
sustainability of the world. There have been several attempts both from the Arctic
and non-Arctic states to mitigate the risks caused by global warming as well as to
utilize emerging economic opportunities due to the reduced sea ice cover. While
scientific research remains the general motivation for the involvement of emerging
actors, an increasing number of states issue an official Arctic research strategy,
construct research stations, and proceed to organize international scientific
expeditions. Consequently, a new and many-sided diplomatic system has emerged
consisting of scientific institutions, a network of regulators, media, and nongovernmental organizations alongside governments. Since balancing the national
interests with environmental priorities entails a wide spectrum of jurisdictions
ranging from subnational to international, science diplomacy holds the potential to
provide that common ground for the unification of resilience efforts as well as
achieving sustainable development goals in the Arctic. Therefore, Arctic science
diplomacy has become one of the essential topics of discussion and the Norwegian
Arctic science diplomacy steps forth as an exemplary case in this process. Based
upon the unique case of Svalbard, this paper aims to investigate the Arctic science
diplomacy of Norway. The role of non-Arctic actors will also be discussed.
Keywords: Arctic Science Diplomacy, Continuum of Urgencies, Norwegian Science
Diplomacy, Svalbard.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study investigates the Arctic science diplomacy of Norway based upon the
unique case of Svalbard
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Norwegian farmed blue mussel and kelp in Atlantic salmon feeds: Potential,
limitations and impact
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Abstract text

Lower trophic marine species, such as blue mussels and seaweed offer good potential
as locally sourced feed ingredients for farmed fish in Norway. However, high ash
content from the shells in whole blue mussel meal and too low protein fraction along
with complex carbohydrates in seaweed affected their nutritional value. These
limitations need to be addressed to produce high quality raw materials for direct use in
salmon feeds. De-shelling and ensilage preparation of blue mussel and steady-statefermentation of seaweed were examined as potential post-harvest processing methods
for preservation as well as possibly improving their nutritional quality. Atlantic salmon
post-smolts were fed experimental diets containing up to 11% blue mussel silage or 12
% blue mussel meal as a protein source replacing up to 50% of the fish meal in the
feed; or fermented seaweed up to 4% of the feed as a functional ingredient. Atlantic
salmon fed 12% blue mussel meal had a comparable growth and feed conversion ratio
(FCR) as fish fed the control diet, showing that BM meal is a good quality protein
ingredient. On the contrary, salmon fed the blue mussel silage showed a dosedependent reduction in growth and increasing FCR compared to fish fed the control
diet. Concurrent to reduced growth, impaired utilization and imbalance in specific
micro-minerals were noticed in salmon fed blue mussel silage, a possible effect of the
silage processing conditions on dietary mineral availability. Further studies are
underway to better understand and alleviate this effect. The growth performance of
salmon fed up to 4% fermented seaweed was comparable to the control, and no impact
was seen on FCR. Improvement in tissue and whole-body iodine status was evident in
Atlantic salmon fed fermented seaweed. Histological examination of salmon fed
fermented kelp is in progress to study possible effects on gut health. Overall, lower
trophic marine resources such as blue mussel and seaweed can be utilized in Atlantic
salmon feeds, albeit with limitations and challenges. In addition to the biological
evaluation, the environmental impact of these low trophic marine ingredients in Atlantic
salmon feeds are also being studied. Life Cycle Assessment (LCA) analysis of the
salmon produced from these feeds is in progress based on theoretical feed formulation
and experimental data, respectively. Drawing from the outcome of these biological and
computational evaluations, a wholistic deliberation on the potential, limitations and
impact of these low trophic marine resources in Atlantic salmon feeds will be
presented.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Norwegian farmed low trophic marine resources (blue mussel and kelp) can be
used in Atlantic salmon feeds.

186

Research highlight 2
Blue mussel meal can replace up to 50% fish meal in Atlantic salmon post smolt
feeds. The performance of blue mussel as a high quality protein source in salmon
feed depends on raw material processing.
Research highlight 3
Fermented kelp can be used as a functional micro-ingredient in salmon feeds as a
natural way to improve iodine fortification without affecting the performance of
Atlantic salmon.
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Novel feed ingredients in Norwegian salmon aquaculture: Estimation of the
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Abstract text

Aquafeeds drive both the environmental and economic performance of fed aquaculture
and the availability of sustainable and nutritious feed raw materials has become a
bottleneck for the expected major expansion of the sector. The development of salmon
feeds containing novel ingredients is therefore of increasing interest both for the
industry and for the scientific community. Despite some challenges, the use of novel
feed ingredients such as blue mussels, seaweeds, insects and single cell protein has
developed promising results in past trials. By using the Life Cycle Assessment
methodology (LCA), this study aims at estimating the environmental impact that salmon
fed with the novel feeds produce over the life cycle compared to conventionally fed
salmon. The study considers a variety of novel recipes that include fermented seaweed
and blue mussel processed to silage and meal. Each ingredient got tested in fish trials
separately and with several inclusion ratios in the feed. The scope of the LCA covers
the product life cycle of Norwegian salmon from 'cradle to farmgate'. Thus, the raw
materials, production, transport and treatment of all inputs as well as the farming itself
are included in the assessment. This LCA will be conducted for each novel feed recipe.
In a further step, the study uses the estimated impacts for a comparison of the
environmental footprints of the different feed compositions to one another. Then, the
impacts are compared to a representative control feed which is based on a
conventional recipe. Results are presented for four impact categories (eutrophication,
climate, land use and freshwater use) and challenges and potentials discussed.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
"Novel feed ingredients could reduce the environmental impact of salmon
aquaculture"
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Nuclear Safety in the Arctic: Opportunities for International Cooperation
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Abstract text

Nuclear Safety in the Arctic:
Opportunities for International Cooperation
Mikhail N. Lysenko (MGIMO), Alexander N. Vylegzhanin (MGIMO), and Oran R.
Young (UCSB)*
Session: Pan-Arctic Infrastructure Development
Unlike Antarctica denuclearized under the terms of the 1959 Antarctic Treaty, the
Arctic is saturated with nuclear activities ranging from military uses featuring the
deployment of nuclear-powered submarines and manned bombers carrying nuclear
weapons to civilian uses involving nuclear-powered icebreakers supporting
commercial shipping and small modular reactors providing energy to Arctic
communities. Although there is a longstanding campaign dedicated to making the
Arctic a nuclear-free zone, there is little prospect that this effort will succeed during
the foreseeable future. As a result, it is important to consider questions of nuclear
safety in the Arctic, including (i) the prevention of and responses to nuclear
accidents, (ii) the reprocessing or disposition of spent nuclear fuel, and (iii) the clean
up of radioactive debris. We address a series of questions relating to international
cooperation in this realm. What have been the results of past initiatives such as the
Arctic Military Environmental Cooperation (AMEC) initiative launched by Norway,
Russia, and the U.S. in 1996 and the Arctic Contaminants Action Program
established as an Arctic Council Working Group in 2006? How do existing
international agreements, such as the 1968 conventions on nuclear accidents, the
1994 convention on nuclear safety, and the 1997 convention on spent fuel and
radioactive waste apply to the Arctic? Do conditions existing in the Arctic justify the
development of special arrangements dealing with nuclear safety similar to the 2011
agreement on search and rescue and the 2013 agreement on marine oil pollution?
What roles can the Arctic Council play in addressing questions of nuclear safety in
the Arctic? What sorts of infrastructure will be needed to implement agreements
relating to nuclear safety in the Arctic successfully? We draw on our analysis of
these issues to identify options for practical steps designed to improve nuclear
safety in the Arctic during the coming years.

* Corresponding author: oran.young@gmail.com
Session
Session 1 - Pan-Arctic Infrastructure Development
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Research highlight 1
This study highlights issues of nuclear safety in the Arctic
Research highlight 2
The study explores opportunities for international cooperation to address issues of
nuclear safety
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Ny-Ålesund Research Station - a hotspot for environmental monitoring and
research at 79°N
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Abstract text

A unique location
Ny-Ålesund Research Station is one of the world’s northernmost research
communities with year-round activity. Located at 79°N, the station provides
Norwegian and international researchers with unique access to a natural High Arctic
laboratory and it is a one-of-a-kind platform for environmental monitoring and
research at this latitude in the circumpolar north.
Consistency
Since the late 1960s, consecutive Norwegian governments have committed to the
development and strengthening of Ny-Ålesund as a hub for environmental
monitoring and research. The concrete manifestation of this commitment is
extensive investment in research infrastructure in Ny-Ålesund that is available to the
Norwegian and international research community. Considerable international
contributions over the last decades have been important and welcome contributions
to the development of Ny-Ålesund.
Input to agreements and conventions
While the research station is limited in a geographical sense, it is home to 25-30 %
of the total research activity in the Svalbard archipelago, and data from Ny-Ålesund
Research Station is used in a number of Norwegian and international monitoring
programmes that provide key input to international agreements, conventions and
treaties.
International collaboration and coordination
Research on Svalbard is characterised by a high degree of international
collaboration. Currently, more than 20 research institutions from Europe and Asia
are engaged in long-term research and monitoring activities in Ny-Ålesund. This
diverse international presence provides unique opportunities for collaboration. To
foster and strengthen integration between institutions and across disciplines and
countries, the research community has established four flagship programmes which
cover most of the research and monitoring projects and programmes in Ny-Ålesund.
Long time series
The consistent investment in infrastructure and extensive international collaboration
has been key in securing the integrity of long time series in several scientific
domains, some of which - for instance in atmospheric science and in glaciology stretch back more than 50 years.
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Future development
The Arctic is changing at an unprecedented pace. In the current situation, NyÅlesund Research Station plays a role that is more important than ever before. This
importance is fully understood, and reflected in Government white papers and in the
Research Strategy for Ny-Ålesund. The ambition - building on what is already
present - is that Ny-Ålesund shall be the foremost research station for Arctic natural
sciences. Fulfilling this ambition, Ny-Ålesund Research Station will continue to help
make it possible to monitor, understand and explain Arctic systems and global
changes.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Ny-Ålesund Research Station - at 79°N - provides Norwegian and international
researchers with unique access to a natural High Arctic laboratory
Research highlight 2
Ny-Ålesund Research Station helps make it possible to monitor, understand and
explain Arctic systems and global changes
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Oceanographic Consoles for Ocean Literacy
Harvey, E. Therese - Presenting author1,2; kING, aNDREW - Co-author1; Sørensen, Kai - Coauthor1; Kristiansen, Trond - Co-author1
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Abstract text

The knowledge within the society about the oceans needs to increase in order to
have a more common ground for behavioral changes within the society to take
place. The changes are necessary to better help preserve the oceans so it can
continue to deliver the many ecosystem services we as human depend upon. NIVA
has developed touchscreen consoles for ocean literacy under the European Horizon
2020 project ResponSEAble, with several updates supported by e.g. the INTAROS,
JERICO-NEXT, JERICO-S3 and the EuroSea projects. The information on the
consoles aims to support the development of knowledge system for European
ocean, that contributes effectively and dynamically to an increase in ocean literacy
to the public (i.e. the understanding of the ocean and our relationship with it). The
consoles are currently placed on different cruise and ferry ships (e.g. in Coastal
Norway; M/S Trollfjord, North Sea; M/S Color Fantasy and in the Arctic; M/S
NorbjÃ¸rn) that also are equipped with FerryBox systems, making it possible to
display the real- time data being collected while sailing. Other platforms are placed
at Science centers and museums in Hvaler and FÃ¦rder National Park visitor
centers, Norwegian Museum of Science and Technology, Runde Environment
Center and at NIVA offices/labs. Portable and tablets with HDMI+USB connection
can be brought to conferences and events for flexible demonstrations. The stories
on the platforms are presented by different modules e.g. time series of
environmental data from the FerryBox systems, a game on for Sustainable fisheries,
films on invasive species, microplastics and eutrophication, among other things.
These products are available in different languages: Norwegian, English, German,
Polish, Russian and French. The platforms are developed and operated in
cooperation with Global Digital Media. Currently a new module on the platforms are
being developed by the project SATVIEW in Collaboration with Brockmann Consult,
where high resolution satellite remote sensing data of water quality, based on the
DCS4COP dataset and EODataBee server will be displayed. With the European
commission€ ™s Copernicus program the use of remote sensing data are constantly
increasing and becoming a more and more important source of information for the
scientific community. With SATVIEW the development and benefits of remote
sensing data, especially in remote areas such as the Arctic will be displayed and
communicated to help enhance the Ocean Literacy.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Communication with stakeholders, end-users and the public is crusial for bulding
ocean lliteracy
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Research highlight 2
Touchscreen consoles with different storylines and real-time data provide state-ofthe-art research and developed products, made available for the public
Research highlight 3
Contribution to the ocean literacy has a national and international focus and is in
line with the UN Sustainable Development Goals #14.
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Opportunities for improving ecosystem-based management in the Arctic
Wienrich, Nicole - Presenting author1
1Institute

for Advanced Sustainability Studies

Abstract text

Unprecedented, large-scale, and rapid environmental changes are currently taking
place in the Arctic. Recent assessments revealed that the Arctic warms at a rate more
than three times the global average. Climate change affects the ranges and
productivity of marine life in the Arctic, challenging both the integrity of ecosystems and
the livelihoods and cultures of Indigenous communities whose lifestyles are closely
interlinked with the marine environment. In addition, the diminishing sea ice leads to
the intensification of sea-based human activities in the Arctic, raising concerns about
the impacts of cumulative effects on the unique Arctic marine ecosystems as well as
linked subsistence activities and lifestyles of local communities. The Arctic Council and
the Arctic States have identified a need for ecosystem-based management (EBM) to
address the impacts of the diverse pressures affecting the Arctic marine environment.
EBM was adopted as the core principle for the Arctic Council's Arctic Marine Strategic
Plan in 2004 and has been the central approach to managing and conserving marine
ecosystems in the Arctic. In the 2013 Kiruna Declaration, Ministers of the Arctic States
approved the definition, principles and recommendations developed by the EBM expert
group under the Arctic Council and the Arctic Marine Strategic Plan 2015-2020
includes several Strategic Actions aimed at enhancing the implementation of EBM at
the regional level. Challenges remain in implementing EBM in the Arctic, in particular
with regards to integration across sectors and jurisdictional boundaries, adaptive
management, and in acquiring and accessing the needed scientific knowledge. In my
presentation, I will give a brief overview of the challenges and gaps that need to be
addressed for the effective implementation of EBM in the Arctic and will thereafter
outline different opportunities towards improving EBM in the Arctic. I will divide these
opportunities into three main groups: 1) Strengthening of existing governance
framework; 2) Establishment of new governing bodies; and 3) The role of international
governance processes. In outlining these opportunities, I will draw on experiences from
the Southern Ocean and the Northeast Atlantic. My analysis is based on both primary
and secondary literature and aims to contribute to a better understanding of the
different options available for improving ecosystem-based approaches to marine
management in the Arctic.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study offers an overview of challenges for implementing EBM in the Arctic.
Research highlight 2
This study presents a range of opportunities for improving EBM in the Arctic,
drawing inter alia on experiences from the Southern Ocean and the Northeast
Atlantic.
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Optical Remote Sensing and Machine Learning for Water Quality Parameter
Retrieval in the Barents Sea
Asim, Muhammad - Presenting author1; Blix, Katalin - Co-author2; Brekke, Camilla - Coauthor2; Eltoft, Torbjørn - Co-author2
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Abstract text

As a result of ongoing global warming, significant alterations in the ecosystem
function and net primary productivity have been observed in the lately changing
Barents Sea. The increased inflow of Atlantic water has caused up to a 50%
reduction in the sea-ice-covered regions in the last decade. Furthermore, the inflow
and mixing of Atlantic waters with cold and fresh Arctic waters and seasonal
variability in the ice-covered region on the northern side make it more sensitive to
climate changes. More recently, an increased Atlantification has been seen in the
northern part of the Barents Sea, leading to weaker stratification of the water
column, enriched vertical mixing, and shallower distribution of the warmer Atlantic
waters, preventing the sea-ice formation. Due to sea-ice loss, the sea under the
melting ice in the Barents Sea is exposed to prolonged exposure to sunlight during
summer and fall, which increases the production and seasonal growth of
phytoplankton.
Phytoplankton is recognized as a valuable indicator of marine ecosystem health,
water quality, and it is sensitive to climate changes. Chlorophyll-a (Chl-a) is a lightharvesting pigment in phytoplankton and is regarded as a proxy for the amount of
biomass in the water column. The in-situ samples of Chl-a can be collected using
buoys and cruises; however, the sampling process is costly, time-consuming,
laborious, and limited to temporal and spatial coverage. On the other hand, during
the past several years, satellite-based observations have proven to be an effective
tool for monitoring aquatic ecosystems and water quality. Within this context, the
current study aims to develop new methods that can more accurately map satellitederived remote sensing reflectance (Rrs) product into the concentrations of Chl-a in
the high latitude waters.
The parameters Rrs and Chl-a are used to establish algorithms for oceanic biomass
retrieval. Therefore, it is of high importance that these parameters are accurately
and consistently estimated. Therefore, the main objectives of this work are, i)
validate satellite-derived Rrs and Chl-a products against in-situ Rrs and Chla, ii)
compare the spectral consistency in the Rrs product between two medium spatial
resolution satellite sensors OLI onboard Landsat-8 and MSI aboard Sentinel-2A/2B,
and iii) accurately map satellite-derived Rrs into the concentrations of Chl-a by
integrating optical remote sensing techniques with machine learning.
Keywords: arctic, oceanic chlorophyll-a, and optical remote sensing.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The obtained results demonstrate the potential of the proposed machine learning
based approach in producing reliable Chl-a products.
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Research highlight 2
To accurately estimate Chl-a concentrations, the algirithm should be locally tuned to
learn the optical properties of water.
Research highlight 3
Our preliminary results indicate that Landsat-8 and Sentinel-2 products including
Rrs and Chl-a , are sufficiently consistent over the Barents Sea.
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Optimizing Arctic Observing Through Interoperable Information Sharing Across
Networks
Larsen, Jan Rene - Presenting author1,2; Manley, William - Co-author3; Pirazzini, Roberta Co-author4
1Arctic

Monitoring and Asessment Programme (AMAP) Secretariat, 2Sustaining Arctic

Observing Networks (SAON) Secretariat, 3University of Colorado, 4Finland Institute of
Meteorology (FMI)
Abstract text

A fundamental challenge exists for assessment, planning, and synthesis of Arctic
observing. Assets such as sites, transects, observatories, projects, and programs
are deployed in a diverse and distributed fashion across numerous observing
systems. At this time, it is difficult to strategically assess status, overlap, and gaps
because most inventories and portals are limited in scope. Furthermore, only a
fraction of observing systems share information about observing assets in a way
that can be accessed, harmonized, and aggregated for a comprehensive
perspective. To help address this challenge, a new “Polar Observing Assets
Working Group” has been formed under the SAON Committee on Observations and
Networks (CON). This group builds upon steps taken by the Polar data community
for the interoperability of “dataset-level” metadata, but in this case for discoverylevel details in “asset-level” metadata. The group will identify and promote best
practices for the use of relevant metadata standards, controlled vocabularies,
crosswalks, federated search, and linkages to scientific datasets. For more details
on three identified tasks, see https://www.polarobservingassets.org. Outcomes will
make it easier for networks and planners to avoid duplicated effort while optimizing
resources. Participation is open and encouraged, and will help to showcase and
integrate the summed contributions of multiple systems.
Co-authors are also other Members of the Polar Observing Assets Working Group
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
A new collaborative effort under SAON CON will make it easier for networks to
create, populate, expand, or deploy catalogs of observing assets, and to integrate
across multiple observing systems
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Outer space infrastructure development for Arctic navigation: early pathways for
the maritime domain awareness
Rivera, Ángel - Presenting author1
1Autonomous

National University of Mexico (UNAM)

Abstract text

The promise of an Arctic blue economy for the 21st century is not as easy as in other
parts of the globe. Nowadays, the development of multidimensional infrastructure has
become an essential factor in maritime navigation. Most weather forecasting and
warning systems, for example, already use outer space, cyberspace, and airspace
capabilities to collect and disseminate information. In the Arctic, the development of
this multidimensional infrastructure is a huge challenge for its location, geography and
climate. Particularly, conventional satellites do not operate in the Arctic because they
operate closer to the geostationary orbit. Said this, in order to guarantee the maritime
domain awareness of the Arctic routes (this is: the understanding of everything related
to maritime space that could affect the safety, security, economy, or environment), the
development of outer space infrastructure is an imperative. The five coastal Arctic
states have underlined the necessity of the maritime domain awareness for the Arctic
economy in their strategies; however, to operate in the Arctic one satellite is not
enough, three or more satellites need to be above the 75° North latitude and work as a
system to guarantee efficiency. This take time and, in some cases, there can be
accidents in the launching or navigation to orbit stages. Under this scenario, the
objective of this work is to introduce the characteristics of the outer space dimension
and the five coastal states outer space projects for the maritime domain awareness.
First, we introduce the necessity of the outer space domain for the Arctic economy,
maritime safety and sustainability. Second, we compare the satellites projects of the
United States (JPSS), Canada (RCM) Russia (Arktika) and Norway (AISSat and ASK).
Finally, we discuss the benefits of the development of outer space infrastructure in the
Arctic for other two spheres beyond economy: health and environmental protection.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study reveals the necessity of a multidimensional maritime domain awareness.
Research highlight 2
This study reveals that outer space infrastructure development is a critical factor for
Arctic economy.
Research highlight 3
This study reveals that the West sanctions regime is not beneficial for Arctic politics
and development
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Pathways of Responsible Research and Innovation in the Aquaculture Sector:
Perspectives on Technology, Community, and Culture from the Arctic Coast of
Norway
Hernandez, Hannah Marie - Presenting author1; Mikhailova, Olga - Co-author1
1Norwegian
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Abstract text

Norway is a country rich in culture and traditions derived from its long coastline. For
generations, activities like fishing shaped the social, environmental, and economic
ways of life on the Arctic coast. However, Arctic coastal cultures have necessarily
adapted to technological changes to sustain their livelihood in modern times,
creating changes to relationships and social life. Aquaculture is one such change
that has had cultural impacts in Norway. Aquaculture-related activities have over
time affected many relationships, such as between the fish and the fisherman, the
fishermen and landowners, or between the fishermen and communities that support
and are impacted by aquaculture.
The aquaculture industry in Norway is growing and striving for new innovations to
increase the volume of production and to contribute to a more sustainable food
supply. Some of the recent developments in the industry focus on shifting
production onto land (e.g. Recirculated Aquaculture Systems) or improving the
qualities of fish through genetic modifications (e.g. CRISPR/Cas9). When such
technologies are developed and implemented, they generate the risk that the
coastal culture will be dramatically altered and redefined. Risks that deal with
impacts on culture, tradition, heritage, identity, worldview, norms, relationships, and
values, are called soft or non-safety risks. Recent scholarship has pointed to the
need to go beyond the standard health, safety, and environment (HSE)
assessments for the evaluation of new technologies to include these non-safety
risks. This is especially relevant for aquaculture, where technologies are being
developed in the name of a sustainable transition, but this transition must also be a
responsible one.
Responsible Research and Innovation (RRI) is a useful framework because it calls
for a reshaping of the relationship between science and society through the opening
up of innovation processes through four elements: anticipation, inclusion, reflexivity,
and responsiveness. Using the RRI framework, we explore the ways in which locals
on the Arctic Coast of Norway perceive aquaculture developments. Through
narrative analysis, we study stories of change, and how aquaculture innovations are
impacting peopleÊ¼s lives in the Bodø¸ and Lofoten landscape. Our findings
examine patterns related to: 1) the pathways of development in the sector and
associated possible futures for communities; 2) the four elements of RRI for past,
present, and future changes; 3) the risks involved, including HSE, as well as nonsafety; and 4) the geographic factors and framings of the local, national, and global,
belonging to the perceived risks and responsibilities of the different pathways.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
This study explores the trajectories of aquaculture development along the Arctic
Coast of Norway and the associated possible futures for the communities of Lofoten
and BodÃ¸.
Research highlight 2
This study argues that to carry out responsible practices in the aquaculture sector,
new developments should consider the impact to local communities, identities, and
relationships.
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Physical drivers of ice algal HOTspots in a changing Arctic Ocean (PHOTA) Towards improved understanding of bio-physical sea ice processes using stateof-the-art technologies
Lange, Benjamin A. - Presenting author1; Campbell, Karley - Co-author2; Assmy, Philipp Co-author1; Gradinger, Rolf - Co-author2; Granskog, Mats - Co-author1; Leu, Eva - Coauthor3; Liu, Hongbo - Co-author4; Petit, Tristan - Co-author4; Søreide, Janne - Co-author5;
Forgereau, Zoé - Co-author2; Osanen, Janina - Co-author2; Martin, Laura - Co-author2;
Gerland, Sebastian - Co-author1
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Abstract text

Rapid decline in Arctic sea ice coverage and thickness represents one of the most
visible indicators of climate change to-date, with profound consequences for global
climate, Arctic ecosystems and its inhabitants. PHOTA works towards improving our
understanding of climate change impacts in ice-covered regions. The main goal of
PHOTA is to provide a better understanding of spatio-temporal relationships between
physical and biological properties of both level and ridged sea ice using innovative
technologies, and by integrating extensive field-based studies and innovative
laboratory experiments. Here we present an overview of the PHOTA project to-date
focusing on two main field campaigns and laboratory based experiments. Field work
was conducted on pack ice in the central Arctic Ocean during MOSAiC (June-Aug
2020, as part of RCN funded HAVOC), and in two Svalbard fjords, Tempelfjorden and
Van Mijenfjorden (April 2021). We will present preliminary results from the deployment
of an underwater hyperspectral imager (UHI) integrated with a Remotely Operated
Vehicle during MOSAiC. In the Svalbard fjords we used an under-ice arm to conduct
UHI surveys and extracted collocated ice cores for calibration of bio-optical algorithms.
The UHI enables high resolution mapping of spectral light transmitted through the ice,
which can be used to estimate ice algal biomass on very small spatial scales, not
possible through traditional destructive techniques. The Svalbard field work was
complemented by additional extensive photo-physiological experiments, and taxonomic
and biogeochemical analyses of sea ice and under-ice water. These detailed analyses
of the Svalbard field work will be presented in three other presentations/posters. We
will also present laboratory based experimental work focusing on the radiometric
calibration of the UHI instrument using state-of-the-art methods, and UHI surveys of 6
individual tanks with transparent bottoms containing monocultures of algae of varying
biomass concentrations.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Application of a novel technology to map sea ice algae and compare biophysical
properties of different sea ice habitats.
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Research highlight 2
During the summer leg (June-Aug) of the MOSAiC expedition, we observed sea ice
ridges had higher algae coverage than adjacent level first year ice
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Polar Silk Road in the Arctic Ocean and Conflicts between World Powers in the
World
Sultan, Amir - Presenting author1,2
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Abstract text

This is an undeniable fact that since globalization has taken the world by storm and
by wide acceptance, the annual consumption of fossil fuel increased
unprecedentedly which also led to the most talked about issue of climate change in
the 21st century. The Arctic region has been the most effected region in the world
which on one hand led to adaptation concerns and environmental repercussions for
the people in circumpolar region, whereas on the other hand new opportunities in
the realm of economy, untapped energy resources, transportation lanes, strategic,
security and defense have emerged.
The Polar Silk Road which connects China to Europe via Northern Sea route
passes through Arctic Ocean where the sea ice has been depleting continuously.
This Polar Silk Road is the safest, shortest and economical shipping route for China
to transport its goods to Europe using icebreakers which could run for 7-8 months of
the year at least.
China has responded QUAD members (India, Japan, Australia and U.S.) specially
India in a vigorous manner by expelling India out of Iran's Chabahar port
development which India wanted to develop as competitor to Gwadar port of CPEC
project. But still due to current volatility between Iran and U.S, the trade through
Persian Gulf is not safe for China either.
Polar Silk Road would connect China with Europe using Northern Sea route in
Arctic Ocean bypassing all trade routes in Pacific and Indian Ocean through which
currently China is undertaking its trade shipping routes. The current standoff
between China and its rivals India and US has made Polar Silk Road even more
significant. EU is mainly divided when it comes to formulating its policy towards
China and more recently EU is moving towards more independent policy towards
China which is free from US influence.
Therefore, Polar Silk Road has tremendously become significant for both China and
Russia for their economic and energy partnership because China's sea trade mostly
comprise of crude oil, therefore even if Polar Silk Road is not navigable throughout
a year, China can still import Russian oil and gas using land routes which is why
Polar Silk Road could be a game changer for China specially in the wake of current
susceptibilities in Persian Gulf, Indo-Pacific and South China Sea.

Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The melting of ice in Arctic Ocean Creating new marine, economic and military
opportunities specially for Russia and China
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Research highlight 2
China's most fuel supply takes the strait of Malacca for transportation of oil and the
current stand off between China and Quad members makes Polar Silk Road more
Significant
Research highlight 3
China Pakistan Economic Corridor is a game changer but still any conflict here can
disrupt China's supply specially unrest in Afghanistan and Pakistan. So Polar Silk
Road is the safest alternative
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Port of Nome: Toward an Arctic Standard for Small and Medium Port
Sustainability, Ecosystem Protection, Resiliency and Equity in a Time of Climate
Change
Parlow, Anita - Presenting author1
1Formerly

Harvard-MIT Arctic Fisheries, Wilson Center Team Lead Polar Code Initiative,
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Abstract text

As climate change alters the nature of port resiliency for the short-medium and longterm, policymakers, scientists, shippers, port managers, and a range of
stakeholders are increasingly addressing the subject of climate adaptation.
The UN's Intergovernmental Panel on Climate Change has confirmed the Arctic
region is heating twice as fast as the rest of the world. A 2013 UCLA study reported
that between 2040 to 2059, it is likely that Polar Class 6 ships will traverse Pole
through sea-ice that is currently 65 feet thick.
This panel is focused on Alaska’s Port of Nome, located south-east of the Bering
Strait – the “Gateway to the Arctic” - a potential refueling, repair and, haven for
future Arctic shippers. Vessel traffic in the Bering Sea and narrow Bering Strait is
increasing with sea-melt as oil, gas, mining, and related shipping are now drawn to
the region. The recent Congressional approval for a Deep Draft Port project is
preparing for its design phase. The panel will discuss Nome Port, like other small
and medium Arctic ports, as it considers how to build “green,” “smart,” and
“equitable capabilities.” This case study will consider how such ports are moving
toward developing a common Arctic standard to protect the marine ecosystem
during this era of commercial growth.
It will draw from science-based and innovative ideas along with agile solutions by
port leaders in Norway, award-winning Bremenport and others for strategies
capable of shifting with the climate. Perhaps more important than green ports, is the
integral need for greater inclusivity with Alaskan Native subsistence hunters, fishers
and whalers who are impacted by increasing commerce on their customary
subsistence waters.
The panel will also discuss the potential for incentivizing private investors to invest
in small and medium ports. Protections for the marine ecosystems of the Bering Sea
and Strait contain a significant geopolitical dimension for both Russia and the United
States. Significant interest from these Arctic powers exist to meet current needs
without compromising the future. They are using their “soft power” to develop
mutual actions and build upon existing agreements to protect the Bering Sea’s
marine ecosystem. The panel will focus on Native villages, including the voices of
those who have fished, whaled, and hunted walrus for more than 2,500 years and
know how to improve long-term sustainability, and also allow for a “soft security”
that informs broader human and geo-strategic security.
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This research reflects upon efforts toward a common Arctic standard regarding
Green Ports, Smart Ports, Sustainable Ports and Shippers as Economic Demands
Accelerate
Research highlight 2
With investors' showing both interest and reluctance to invest in the Arctic region,
this research reflects on "why."
Research highlight 3
This research draws from the residents of St. Lawrence Island and, Chukotka, in
and along the Bering Sea: Indigenous approaches to resilience after thousands of
years of maintaining ecosystem balance.
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Potentials of language and music in indigenous mental health in the Arctic: Inuit
and Saami case studies
Duncan, Seira - Presenting author1; Järviluoma-Mäkelä, Helmi - Co-author1; Uimonen, Heikki
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Abstract text

The research will look at the connections among linguistic, sonic, identities and
mental health dimensions in indigenous communities in the Euro-Canadian Arctic
(i.e. the Inuit and the Saami). Mental health issues including suicide rates are
particularly high among indigenous peoples in the Arctic and climate change will
likely aggravate existing concerns. Although there are mental health initiatives such
as counselling as well as visual arts- and literature-centric social activities, little
research investigate the potentials of music in cultivating, maintaining and
transporting indigenous people's socio-cultural and environmental identities (Susan
Clayton) in the context of climate change. The research will look at the linguistic,
sonic, identity and psychology nexus as experienced by Inuit and Saami musicians
(i.e. Nanook, Twin Flames, Sofia Jannok and so on) through in-depth interviews.
While the research looks at phenomena in the European and Canadian Arctic, its
realities and implications can be applied to further understand other communities in
the global Arctic. Schools of thoughts in music therapy and climate-induced
migration will be discussed in conjunction with various singers interview responses.
The paper will close with a call to rethink indigeneity in an increasingly warming
Arctic.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The research will look at the connections among linguistic, sonic, identities and
mental health dimensions in indigenous communities in the Euro-Canadian Arctic
(i.e. the Inuit and the Saami)
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Probability of new nature management conflicts in the Russian Arctic coastal
zone: origin, dimensions, mitigation
Evseev, Alexander - Co-author1; Krasovskaya, Tatiana - Presenting author1
1Lomonosov
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Abstract text

The advanced development of the Russian Arctic zone reflects the strategic plan
adopted recently by the Federal government. One of the central position in it is
occupied by the project devoted to the Northern Sea Route active exploitation.
Such activity concerns both- marine and coastal nature management systems
connected with their transformation. This fact is of special concern in order to
achieve the sustainable development goals foreseen by the adopted Strategy at the
background of specific environmental, socioeconomic and ecological characteristics
of the Russian Arctic region. Noticeable nature management conflicts are known in
th
this region since the early 20 c. They resulted in the existence of acute ecological
problems (pollution, loss of biodiversity, etc.) as well as social problems
(heightened morbidity, loss of family-tribal lands of indigenous population,
etc.). Possible new nature management conflicts emergence in the Russian Arctic
coastal zone requires a comprehensive forecast to prevent their appearance or
develop mitigation measures. Nature management conflict is a certain crises in a
social-natural system. Its manifestations in the Arctic zone are various and depend
on the type of anthropogenic impact with which their size is connected as well. The
following types of anthropogenic impact will be typical in the coastal zone:
mechanical environment disruptions connected with new sea ports and roads
construction and modernization (Indiga, Tiksi, Salehard-Nadym, at the background
of climatic changes, etc.); environment pollution connected with new sites of
hydrocarbons and other mineral resources extraction and primary processing,
urbanized territories expansion; heightened rate of biological resources exploitation
because of population growth; overlapping of territories with new types of nature
management (industrial, transport)and traditional types of indigenous peoples living
there. Dimensions of possible conflict territories may be assessed using analogic
cases of the already existing ones. In case of air pollution - up to 200 km along the
prevailing wind direction, in case of overlapping - several km, etc. But it must be
kept in mind, that negative anthropogenic processes often have cumulative effects.
There are two variants of nature management conflicts typical for this territory. The
first is connected with irrational exploitation of local ecosystem services pools. The
second- with violation of the indigenous population right to maintain traditional
economy (reindeer breeding, hunting, etc.). Conflicts mitigation measures are
connected with the improvement of territorial planning practice based on the existing
legislation, ecological-economic studies of local ecosystems services pools, etc.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Possible new nature management conflicts emergence in the Russian Arctic coastal
zone requires a comprehensive forecast to prevent their appearance or develop
mitigation measures
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Problems and prospects of development of Russian Arctic cities
Perov, Fedor - Presenting author1
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Abstract text

The development of the Russian Arctic began in the 16th century, but the existing
look of the territory was formed starting in the 1930s. The political and economic
crisis of 1980-1990s affected the work of the infrastructure created in the Far North
and Arctic cities: the excess population, the problems of single-industry towns, the
need to modernize infrastructure, lagging standards of quality of life.
To solve the problems of the Arctic cities of Russia, it is necessary to form new
approaches to their development, taking into account the experience of scientific
research and design work that was previously accumulated by scientists and
architects of Russia.
1. Optimization of the group settlement system, including support cities, base cities,
small settlements.
2. Population regulation. Experience shows that the population of towns can change
both in the direction of increase and decrease.
3. Avoiding mono-economic development.
4. Arctic tourism as a new direction of development of the region's economy. The
Arctic, in addition to minerals, has unique natural objects, cultural heritage of the
indigenous peoples of the North. The infrastructure of a group settlement system
can be used as a base for creating a system of tourist centers.
5. The transition to alternative energy sources and an energy-efficient complex,
taking into account the remoteness of the cities of the Arctic. This will contribute to
the development of innovative industries, reduce emissions of harmful substances
into the atmosphere.
6. Development of a research cluster to study the behavior of permafrost in
conditions of climate change, testing equipment in extreme conditions, ecology of
the region.
7. Creation of Arctic medical centers - ensuring accessibility and improving the
quality of medical care to the population, including indigenous peoples of the Arctic.
8. Northern cities should become centers with modern information and
communication infrastructure in the Arctic.
A city in the Arctic is a compact, comfortable and self-sufficient city. The quality of
architectural solutions and construction, the new urban planning policy is the most
important element of turning the cities of the North into a comfortable living
environment. The reserve of scientific research and experimental projects was
created in the Soviet Union and this reserve needs to be used effectively. This will
allow us to qualitatively change the level of comfort and efficiency of the population's
life in the harsh climatic conditions.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study reveals new approaches to the development of Russian Arctic cities
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Project ¨Borderology¨ as an experiment to create new ways of interaction
between science and politics
Sautkin, Aleksandr - Presenting author1; Shestova, Yulia - Co-author1
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Abstract text

The integration of different types of knowledge and the creation of scientifically
informed policy presupposes innovative solutions that can be offered by universities,
which function not in a routine mode of personnel production, but in some new
modes.
In our report, we would like to analyze the existing experience of cross-border
cooperation between Murmansk Arctic State University (Russia) and Nord
University (Bodø, Norway) in the period 2013-2019. Although it seems that we are
talking about a usual form of collaboration – the joint Master's Degree Programme
“Practical Knowledge (Borderology)” – the content of this project was very special.
At all levels of our activities, we tried to focus on the idea of a “border zone”
understood in a variety of senses: territorial-political, socio-cultural, epistemological,
and pedagogical. The interdisciplinary nature of the research projects, the reflection
on one's own experience, the attempt to find the Other(s) – all these points were the
most important aspects of the project's activities. It was originally a project focused
on the field of political philosophy, given that we re-actualized the Ancient Greek
understanding of politics as “the work for the common good of polis”. Moreover, we
saw the principle of subsidiarity as especially important – both in the development of
knowledge and in the search for new institutional solutions.
The project was not only an educational experiment, but also a scientific one: a
whole scientific network was created within its framework. This “borderology
community” published two books and are now working on a third one.
Methodology of the project was based on the ideas of Immanuel Kant and Mikhail
Bakhtin. On this basis, we developed the conception that university activities have a
fundamentally border nature and imply the need for constant stay at the border (or,
at least, for mentally keeping oneself in the “border zone”). As noted by the
Norwegian philosopher Viggo Rossvær, one of the founders of our project,
“borderology today have something to offer the traditional universities to reestablish
the roots to critical thinking”.
Since we are talking about the Arctic and its development, we believe that this type
of innovation in the production of politically relevant knowledge will play a decisive
role.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study reveals that a new cross-border type of university needs to be developed
to form science-informed policy.
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Research highlight 2
This study reveals that the key concept in the knowledge integration process is the
concept of "border zone".
Research highlight 3
This study reveals, using a concrete example of interaction between Russian and
Norwegian educational institutions, the productivity of the practical application of
Kantian and Bakhtin philosophy.

212
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Hong - Co-author2; Miller, Charles - Co-author2; Matsuoka, Atsushi - Co-author7; Babin,
Marcel - Co-author8; Mangin, Antoine - Co-author9; Le Fouest, Vincent - Co-author10
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Abstract text

In response to climate change, the Arctic is undergoing historically unprecedented
changes in both its watersheds and coastal waters. Elevated riverine freshwater
flux, combined with rapid permafrost thaw, can drive an increase in the land-to-sea
flux of terrigenous dissolved organic carbon (tDOC). However, the response of airsea CO2 fluxes near river deltas, and hence coastal ecosystems, remains uncertain.
To better understand the impact of the rapidly changing land-to-sea interface in the
coastal Arctic Ocean, we use a regional ocean model of the Mackenzie River delta
(MITgcm) coupled to the Darwin biogeochemical model to simulate the 2003-2020
period. The model is forced by boundary and initial conditions from the Estimating
the Circulation and Climate of the Ocean (ECCO) Consortium. We first quantify the
relative contribution of riverine freshwater, temperature, and tDOC on coastal airsea CO2 flux in both time and space. Then, we assess the sensitivity of the model to
climatological versus interannual riverine forcings. Our numerical study is
particularly relevant and timely as the intensified land-to-sea coupling strongly
responds to climate change and drives the carbon cycling above Arctic Ocean
shelves.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study highlights the river contribution on Arctic coastal carbon cycle
Research highlight 2
This study adresses the impact of using climatological vs interannual riverine
forcings
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Realizing alternative energy futures in the Arctic: From the promise of a
petroleum future to imagining the Lofoten archipelago as ¨The Green Islands¨
Dale, Brigt - Presenting author1; Nogueira, Leticia Antunes - Co-author1; Sveinsdottir, Anne Co-author1
1Nordland

Research Institute

Abstract text

Since becoming a petroleum powerhouse in the mid-1960s, Norway’s future has
been imagined as inextricably intertwined with the continued expansion of oil. To
this day, Norway remains a major oil and gas producer and is one of the largest
energy exporters in the world. For many Norwegians, not only is the petroleum
industry an important cornerstone of their economy and the welfare state, but also a
part of their national identity. However, in recent years, Norway has also become a
global champion in the fight against climate change, with some political voices
advocating for the rapid decarbonization of Norway’s energy supply by ending all
petroleum activities. Norway thus finds itself at a crossroads regarding its future as
a petroleum power player or flagbearer for the “green shift”
It is within this context that this paper examines the decision not to drill in the
Lofoten, Vesterålen and Senja (LoVeSe) coastal regions of northern Norway,
despite mounting pressures for increased Arctic drilling at the turn of the millennium.
Focusing on the Lofoten islands in particular, our goal is to understand how a
seemingly locked-in development pathway towards a petroleum future “tipped over”
to an alternative, low-carbon trajectory. Our primary objectives are three-fold: 1)
identify and assess specific “tipping points” that occurred during the period of 20002020, 2) understand how alternative visions of an “oil free” future materialized in the
coastal region of Lofoten, and 3) analyze the potential of specific outcomes from the
LoVeSe dispute, such as the “Lofoten Green Islands” initiative in Lofoten, to
successfully transition from carbon-intensive pathways and foster lasting lock-in of
decarbonizing trajectories.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The paper outlines tipping points in development trajectories towards a sustainable
future, post-petroleum
Research highlight 2
Focussing on Lofoten, the study investigates the relation between national politics
and desicions and local development trends.
Research highlight 3
The ambition is to analyse preconditions for the fostering of lasting development
lock-in of decarbonizing trajectories.
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Recent Transformation of the Primary Sector in the Russian Arctic
Galustov, Kirill - Presenting author1,2
Petersburg State University, 2Russian Presidential Academy of National Economy and
Public Administration
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Abstract text

The Russian Arctic is at the epicentre of economic, environmental, and social changes.
At the same time, the peripheral character of the territory, its strong orientation on
primary sector makes the region extremely volatile to suchlike shifts. The study
concerns primary sector transformation in the Post-Soviet period when after 1991
significant changes in the economy were observed. The main aim of the research is to
identify the specifics, features and development prospects of the recent primary sector
transformation in the Russian Arctic. The statistical methods do not reflect the full
picture of the transformation. Firstly, Russia has switched to UN national accounts
system only in 1994. Secondly, the Arctic statistics after 2009 for regional level is
unavailable. That is why the main method of the research is the expert survey method.
The results of the study demonstrate the dominant role of the primary sector and the
strong dependence of Russian Arctic regions on these activities. The study identifies
the key factors and drivers of the transformation, a specific position of the oil and gas
sector and the role of natural resources to be traditionally used in the primary sector.
Despite the positive role of economic diversification in the long-term economic
development, the corresponding effect for the Arctic regions is not fully expressed. The
methodological novelty of the research is an unconventional research method of
investigating primary sector transformation on the regional level in the Post-Soviet
Russian Arctic, i.e. the expert survey. The method can be applied for other countries
and industries.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Deep specialisation has positive effect, however, it can disappear in long-term
period
Research highlight 2
Tendencies of all mining industries in the regional Gross Value Added strongly
correlate with oil and gas changes
Research highlight 3
The study suggests a novel methodology of how to address primary sector
transformation on a regional level along with or outside statistical investigation
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Resource, Infrastructure, and Flows of Food, Energy, Water, and Materials:
Conceptualizing the FEWM Nexus to Address System Interdependence and
Systemic Injustice in the Arctic
Ahamed, Sonya - Presenting author1
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Abstract text

Food-energy-water and resource nexus approaches provide important conceptual and
practical tools to monitor human-environment interactions, offering new ways to
address both system interdependencies and systemic injustices. Responding to a
recent proposal for forests to be added to the water-energy-food nexus, we call for a
sharper distinction in nexus conceptualizations among: 1) natural resources in the form
of water bodies, minerals, soil, timber, etc., 2) wider ecosystems that encompass and
contain these natural resources, and 3) hybrid, or coupled, built-natural food-energywater-material (FEWM) systems, which involve not just resources, but flows of food,
energy, water, and materials through critical infrastructures that transport them from
resource locations to demand centers, and are embedded within wider ecosystems.
This sharper conceptualization of FEWM systems lays the groundwork for more
rigorous and comprehensive nexus analysis that is able to assess and interrogate the
interconnected dimensions of these systems, encompassing FEWM-as-resource,
FEWM-as-infrastructure, and FEWM-as-flow. This framing paves the way for a
deliberate expansion of nexus analysis to include governance and power relationships.
Using this approach, we identify four key FEWM nexus dimensions: 1) system inputs
(e.g. water ‘for’ energy or energy ‘for’ mining); 2) system and ecosystem impacts (e.g.
the impact of mining on water supplies and hydropower on deforestation); 3) just and
equitable access not only to FEWM goods and services but also to natural resources in
support of sustainable livelihoods, and 4) transboundary supply chains and governance
processes dictating control over FEWM systems. We use this framework to assess the
cumulative 40-year impact of the James Bay Hydropower Project on deforestation in
Eeyou Istchee/Northern Quebec, finding that 106,000 km2 have been deforested due
to hydropower, roads, logging, wildfire and mining since the project began, comprising
29% of the region. We leverage this framework to trace the disproportionate impacts of
these losses for indigenous communities within specific and rapidly shifting governance
frameworks.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
106,000 km2 have been deforested due to hydropower, roads, logging, wildfire and
mining in Eeyou Istchee/ Northern Quebec (29% of the region) since the James Bay
Hydropower Project began
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Research highlight 2
The FEWM nexus is conceptualized as four interdependent natural-built systems that
require constant replenishment via built infrastructures linking supply to demand
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Responding to Arctic pollution: Indigenous knowledge and scientific assessment
in the Norilsk Nickel diesel spill
Diver, Sibyl - Presenting author1; Berezhkov, Dmitry - Presenting author2
1Stanford

University, 2Aborigen Forum

Abstract text

On May 29, 2020, more than 21,000 tons of diesel fuel were spilled by the mining
company Norilsk Nickel into the tundra of northern Russia's Taimyr Peninsula,
saturating the land and local waterways in oil. The incident is considered Russia's
worst oil spill in decades, and has been attributed to different causes - climate
change, aging infrastructure, and neglect of safety measures by company
personnel. Despite attempted cleanup measures, the pollution continues to
affect local waterways, lakes, and fisheries that sustain Indigenous peoples who
continue to depend on traditional subsistence practices for their livelihoods. This
presentation considers the recent Nornikl spill in the context of international
standards guiding meaningful assessment and response to environmental and
social impacts from environmental pollution. In the Arctic context, we discuss the
participation of Indigenous communities in environmental and social assessment,
and decision-making around compensation to local Indigenous communities. We
further discuss concerns the importance of including Indigenous knowledge from the
local communities most impacted by pollution events as part the scientific
assessment process, alongside principles of Free, Prior, and Informed Consent.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Current approaches to environmental and social assessment are lacking
mechanisms for meaningfully including data and observations from local Indigenous
experts.
Research highlight 2
International standards are increasingly concerned with social well-being and
livelihoods of Indigenous communities, and offer useful insights for a more
comprehensive approach to assessment.
Research highlight 3
Including knowledge and leadership from Indigenous communities most impacted
by environmental disasters in decision-making offers a key opportunity for
advancing environmental justice in the Arctic.
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Retreat of permafrost coasts of West Yamal, Kharasavey, based on remotely
sensed data
Belova, Nataliya - Presenting author1; Novikova, Anna - Co-author1; Baranskaya, Alice - Coauthor1; Ogorodov, Stanislav - Co-author1; Bogatova, Daria - Co-author1; Shabanova, Natalia

- Co-author1
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Abstract text

The coastd of the Kara Sea are composed by permafrost sediments and retreat at an
average rate of about 0.7 m per year (Lantuit et al., 2012) despite a short ice-free
period. However, this overall figure hides significant spatial and temporal variability in
the rate of coastal retreat. The southwestern sector of the Kara Sea (from the Yugorsky
Shar Strait to the Cape Severo-Vostochny on Taymyr Peninsula) is especially
interesting from the point of view of studying coastal dynamics, since it is here, on the
coastal lowlands of West Siberia, that active construction and development of natural
gas fields is underway and a number of settlements are located. The main
morpholitodynamic types of the coasts here are thermoabrasional (15% length),
thermodenudational (24%), lagoon (24%), accumulative (20%) and deltaic (15%). The
thermoabrasional and thermodenudational coasts are characterized by an average
annual rate of retreat of about 1 m/yr at open-sea coasts (Novikova et al., 2018; Belova
et al., 2020), slightly lower - 0.5 m/yr - for the coasts of the bays (Baranskaya et al.,
2021).
The key area to the north of Cape Kharasavey, about 30 km long, includes
thermoabrasional, thermodenudational and accumulative coasts. The main attention is
traditionally paid to the 20-km segment between Cape Kharasavey and Cape Burunny;
here, the coast to the north of Cape Burunny was also considered.
Based on comparison of archive aerial imagery and modern high-resolution sattelite
images it was found that from the late 1970s to the present, the coastal retreat rates
ranged from 0 (stable areas) to 3 m per year (a section of the thermoabrasional coast 2
km north of Cape Kharasavey). Significant spatial variability is determined by
differences in geomorphological and permafrost structure of the coast, while the
temporal variability of coastal dynamics within decades is controlled by climatic
variations.
Baranskaya, A. et al. 2021. The role of thermal denudation in erosion of ice-rich
permafrost coasts in an enclosed bay. Frontiers in Earth Science 8.
Belova, N.G. et al. 2020. Spatiotemporal variability of coastal retreat rates at western
Yamal Peninsula, Russia, based on remotely sensed data. Journal of Coastal
Research 95.
Lantuit, H. et al. 2012. The Arctic Coastal Dynamics Database: A New Classification
Scheme and Statistics on Arctic Permafrost Coastlines. Estuaries and Coasts 35.
Novikova, A. et al. 2018. Dynamics of permafrost coasts of Baydaratskaya Bay (Kara
Sea) based on multi-temporal remote sensing data. Remote Sensing 10.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
The coasts of West Yamal are higly variable in terms of retreat rate even at a
relatively short 30-km segment: from 0 to 3 m per year on average for a period of
about four decades.
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Review of environmental risks and impact due to human activities on the
Northern Sea Route
Lin, Ning - Presenting author1; Hermann, Roberto - Co-author1
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University

Abstract text

BACKGROUND: Global warming and continued reduction in sea ice cover will result
in longer open water duration in the Arctic. In the regions north of the Bering Strait
(north of 70 degrees N), future open-water duration may shift from a current 3-4
months to a projected near 5 months by 2040, which is important for the shipping
industry and may lead to an increasing number of vessels navigating through the
Arctic shipping routes.
PURPOSE: The purpose of this paper is to review the literature on the
environmental impacts and risks of shipping activities in the Northern sea route.
METHODS: A systematic literature review approach is used in this article in order to
identify the environmental impacts and risks caused by shipping activities.
RESULTS: The environmental impacts caused by various ships, including cruises,
fishing ships, cargo ships, ships supporting for oil and gas industry and military
ships, are identified in this article, along with the corresponding research
methodologies and data sources. The increased risks to ocean animals and
seabirds because of ship traffic, and zooplankton because of the transport of
nonindigenous species through ballast water and fouled hulls are also illustrated.
Besides, the solutions to mitigate environmental impacts and risks are also
discussed in this article.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study reviews environmental impacts caused by human activities in the Arctic
Research highlight 2
This study reviews the solutions to mitigate environmental impacts in the Arctic
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Roadmap to reduce Arctic methane emissions via the Arctic Council
Smieszek, Malgorzata (Gosia) - Presenting author1
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Abstract text

The IPCC Sixth Assessment Report from August 2021 makes clear that cutting
human-caused methane emissions is the best and most cost-effective ways of
rapidly reducing the rate of warming by 2030 and in the next three decades € ” the
critical period if the world is to have a fighting chance at keeping global temperature
increase below the 1.5-degree Celsius threshold states agreed to aim for in the
Paris Agreement.
Methane accounts for more than 25 percent of current global warming, second only
to carbon dioxide (CO2). Over a 20-year timeframe it has more than 80 times higher
warming potential than CO2.
In 2015, Arctic Council (AC) member states accounted for 20 percent of global
anthropogenic emissions of methane. In the same year, wary of the powerful effects
that black carbon and methane have on climate warming, Arctic states
adopted the AC´s Framework for Action on Enhanced Black Carbon and Methane
Emission Reductions, in which they committed to an aspirational goal of
reducing black carbon emissions and to significantly reducing their methane
emissions. They also established the Expert Group on Black Carbon and
Methane (EGBCM) to assess and report on the progress in achieving that goal.
Despite the pledges, methane emissions in Arctic states actually increased by 2
percent between 2013 and 2018 and, as reported by the EGBCM, are projected to
continue rising by 2025. According to Arctic Monitoring and Assessment Program
(AMAP), methane emissions in Arctic countries are expected to further grow by 13
percent by 2050, even if the existing legislation is implemented. In their
recommendations, the Arctic Council's expert and working groups, in line with global
assessments, agree that urgent action on super climate pollutants, including
methane, is needed now to slow the rate of Arctic warming and avoid the most
devastating effects to Arctic Indigenous peoples, societies, and ecosystems.
How does the science-policy interface look in the AC with respect to methane?
What are the knowledge gaps concerning methane emissions in the Arctic and
barriers to realize goals of the AC Framework on black carbon and methane? What
are the available pathways to curb human-induced methane emissions in the
Arctic? What is a potential connection and interaction between a regional
mechanism developed through the Arctic Council focused on methane and more
overarching global arrangements on climate change and short-lived climate
pollutants?
These are some of the questions that this study seeks to explore and address.
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Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study highlights the potential for significant reductions of human-induced
methane from Arctic states via the Arctic Council
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Russia and China in the Arctic: the beginning of a strategic partnership for a new
balance of the world energy?
Rivera, Ángel - Presenting author1
1Autonomous

National University of Mexico (UNAM)

Abstract text

Arctic Ocean resources gained attention from national and international audiences at
the beginning of the century. Through different analysis, some West companies
coincided that hydrocarbons extraction and sea transportation would be financially
risky; considering costs, distances, oil market prices and technological challenges.
Furthermore, after the Ukraine crisis and the West sanctions to Russia, it seemed that
the so long promised Arctic boom would be postponed once again. However, Asian
investment has not stop, even with all the economic and geopolitical flaws. Particularly,
China through its Polar Silk Road Initiative has started to invest in Arctic projects in
Russia, Canada, Greenland and Norway. Of particular attention for the West, and
specially the United States, is the Sino-Russian relation. The Chinese and Russian
government, and their respective companies, have come closer in Arctic energy
projects. This observed strategic partnership is part of what has been labelled as a
“new energy belt” to disbalance the West’s world control of the energy sector. Some
examples of the energy projects include: the development of the Yamalo-Nenets
Russian energy center with Chinese investment and insurance; the Chinese
construction of cutter vessels and icebreakers; the development of the Siberia Power
pipeline; and the de-dollarization of the Russian and Chinese companies’ contracts. By
contrast, oil and gas projects in Greenland, Canada and Alaska have not yet flourish. In
this way, this strategic partnership could represent a change in the West dominance of
the Arctic dynamics and, latter on, be a source of conflict; not a military, but a
commercial one, like is happening in other sectors and parts of the world. Said this, the
present work analyzes the main variables to understand the Russian and Chinese
energy strategies in the Arctic. First, we introduce the world energy geopolitics; second,
we study the Sino-Russian strategic partnership in the Arctic; and finally, we conclude
with a prospection for the Western governments (and their energy companies) in the
Arctic before what could be a new balance of power in the energy sector. At the end,
we sustain that the Sino-Russian strategic partnership in the Arctic is on of the many
others geopolitical tests of these countries to gain benefits in world politics.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study reveals that world geopolitics are reflected in Arctic geopoliticsThis study
reveals that world geopolitics are reflected in Arctic geopolitics
Research highlight 2
This study reveals that Asian investment is a catalyst for Arctic infrastructure
development
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Research highlight 3
This study reveals that the West sanctions regime is not beneficial for Arctic politics
and development
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Russian megaprojects: infrastructural violence and Arctic social-ecological
systems
Ksenofontov, Stanislav - Presenting author1
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Abstract text

Megaprojects constitute large scale investment projects with a significant
construction element. Normally megaprojects cost over $1 billion, take long time to
design and construct, involve many private and public actors, are transformative,
and affect communities, environments and budgets. Megaprojects implies
construction of infrastructural facilities on the ground: railroads, pipelines, factories
and other associated units. This extensive development, in turn, results in
infrastructural violence towards social-ecological systems. Infrastructural violence
entails ¨the interconnected ways that infrastructures participate in slow and
structural, as well as more traditionally conceived, forms of violence¨.
Over the last decades Russia has launched several megaprojects. Power of Siberia
(PoS) is a pipeline to deliver natural gas from Eastern Siberia to China as well as
other regions of the Russian Far East. Another massive Russian project is ¨East
Siberia - Pacific Ocean¨ (ESPO) - crude oil transportation to Asian markets, mainly
China. These and other Russian megaprojects make Russia one of the key
economic and geopolitical players in the Arctic region. At the same time, Indigenous
communities who practice traditional livelihoods inhabit areas in close proximity to
the routes where megaprojects are constructed or are planned. The PoS and ESPO
cross several regions in Sakha Republic where semi-nomadic reindeer herders,
cattle breeders, fishers and hunters live and may therefore eradicate grazing fields
and hunting or fishing grounds. This may compromise sustainability of Indigenous
communities in Sakha Republic. Still, some positive socioeconomic impacts on the
local population may be generated, too, such as employment opportunities at oil
and gas facilities, expanding industrial production, to name a few.
This paper provides an overview of academic and grey literature on the past and
potential infrastructural violence towards social-ecological systems in the south of
Sakha Republic.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This research provides an overview of academic and grey literature on the past and
potential infrastructural violence of Russian megaprojects towards Arctic socialecological systems
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Gilbert, Graham - Presenting author1,2; Instanes, Arne - Co-author3; Sinitsyn, Anatoly - Coauthor4; Shestov, Aleksey - Co-author2; Aalberg, Arne - Co-author5; L'Heureux, JeanSebastien - Co-author1
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Abstract text

Saline permafrost is widespread in the Arctic, including in Svalbard. Saline permafrost
soils are characterized by a high salt content, usually marine in origin and residual
from the time of deposition. The presence of salts depresses the freezing point of soil
water below 0 °C and greatly influences mechanical behaviour - resulting in soils
which are highly susceptible to warming. In areas with saline permafrost, thawing is
likely already occurring even at high-Arctic sites. Saline permafrost conditions are
importantly encountered in coastal areas, where settlements and critical infrastructure
such as ports are situated. Challenges induced by climate change for existing
infrastructure as well as planning and development on saline permafrost have likely
not received adequate attention - particularly a lack of training for researchers and
practitioners
and
awareness
for
policymakers
and
stakeholders.
As part of the Norwegian GeoTest Sites infrastructure project, financed by the
Research Council of Norway starting in 2016, a benchmark site for long-term
geotechnical testing in permafrost was established in Longyearbyen, Svalbard (78°
13' N, 15° 29' E). Soil conditions are the site were determined through an extensive
drilling program and laboratory testing. The site was instrumented to monitor the
response of permafrost conditions to future climate change. Soil temperatures are ca.
-4 °C between 10 m and 30 m depth. Soil temperatures at adjacent sites record a
pronounced warming of 1 °C over the past decade. Measured soil salinity values
average 3.5 g/L but range up to 7.2 g/L. The corresponding freezing temperature of
the soil is between -2 °C and -5 °C. Soils are therefore already in an unfrozen state event at prevailing sub-zero temperatures. Unfrozen soil conditions were confirmed
by observations during drilling, which included the occurrence of blowouts of unfrozen
mud and debris. In situ testing methods, including cone penetration testing (CPTU),
not possible in frozen permafrost soils, were conducted to delimit the extent of the
thawed permafrost bodies. Conditions at this site are comparable to much of the
Longyearbyen settlement and other coastal settlements in the Arctic.
The objectives of this presentation are: (1) to inform about the unique and openaccess infrastructure for long-term basic and applied research on the impacts of
climate change on Arctic infrastructure, including difficulties in establishing
benchmark sites in the Arctic, and (2) to illuminate Arctic-scale challenges for northern
infrastructure and development on saline permafrost, revealed through the research
activities at this case-study site and upscaled to the pan-Arctic region.

Session
Session 1 - Pan-Arctic Infrastructure Development
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Research highlight 1
Research outcomes demonstrate the complexities of Arctic infrastructure response
to climate change, particularly in coastal areas with saline soils.
Research highlight 2
The project illustrates the importance of benchmark sites for long-term testing of
Arctic infrastructure and potential for future applied research initiatives.
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Scenario planning for sustainable Arctic management.
Skrupskaya, Yulia - Presenting author1
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Abstract text

The Arctic's inhabitants and ecosystem are affected by global environmental and
socioeconomic changes. This provides new opportunities in the region for oil and gas
exploration, as well as new shipping routes along the Northern Sea Route. However,
several factors influence the development of these places - melting permafrost and
climate change, investment availability, the geopolitical situation, and effective regional
governance. To better understand the future development of the Arctic, research with a
multidisciplinary analysis was conducted. The risks that affect Arctic development were
studied, and using the scenario planning method, four scenarios for the development of
the Arctic by 2036 were composed. The scenarios are based on two major
uncertainties: the quality of the institutional environment and the demand for Arctic
resources. The scenario forecasting method was used for forecasting since it is the
most effective in the medium and long term and with a medium or high degree of
uncertainty. The results of this work can be useful for making decisions in sustainable
management and planning in the considered region.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study reveals the 4 scenarios for the future development on the Arctic by 2036.
It also identifies the most sustainable scenario and recommendations how to
implement it.
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Science diplomacy as part of scientific research and cooperation infrastructure.
Middleton, Alexandra - Presenting author1
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Abstract text

Pan-Arctic infrastructure includes not only physical objects but also a network of
research cooperation under an array of different arrangements such as the University
of the Arctic, The International Arctic Science Committee, Arctic Science Ministerial,
International Arctic Social Sciences Association (IASSA) etc. These networks form
premises for scientific and research cooperation in the Arctic. The latest arrival to these
cooperation arrangements is The Agreement on Enhancing International Arctic
Scientific Cooperation signed as part of Arctic Council work in 2017. The purpose of
this article is to investigate formal current scientific networks and the impact and
integration of the Arctic Science Agreement on promoting scientific cooperation in the
Arctic. I investigate how these networks address and promote science diplomacy and if
and how they accommodate and promote science diplomacy. Science diplomacy
becomes crucial for addressing global challenges, such as climate change. resolving
global difficulties, increasing understanding, and boosting influence and prosperity.
Science diplomacy is classified as three distinct phenomena: science for diplomacy the use of science to advance diplomatic goals; diplomacy for science - the use of
diplomatic action to advance scientific and technological progress; and science in
diplomacy - the direct involvement of science or scientific actors in diplomatic
processes. Further, the article proposes a science diplomacy training that builds on the
University of the Arctic Science Diplomacy Thematic Network and incorporates it into
actions of the Agreement on Enhancing International Arctic Scientific Cooperation.
especially its article 8. whereby the parties shall promote opportunities to include
students at all levels of education, and early career scientists, in the Scientific Activities
conducted under this Agreement to foster future generations of researchers and to
build capacity and expertise to advance knowledge about the Arctic.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The article proposes a science diplomacy as part of scientific and research
infrastructure
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Abstract text

Science has played an indispensable role in value promoting and regime building in
the governance of Polar Regions, in which the Antarctic seems to have achieved
more than the Arctic. In this regard, it is quite interesting to find out what Arctic can
learn from Antarctica on the science-governance interplay. Here are three aspects
to be observed:
First is to acknowledge science as the leading value and common interest in the
Polar governance, which helps to promote international cooperation, mutual
benefiting and environmental preservation in these regions. As for Antarctica, the
Antarctic Treaty signed in 1959 has set aside Antarctica for peaceful and scientific
purposes, and the 1991 Madrid Protocol has reaffirmed this.
Second is to seek science advice in the decision-making of the Polar governance,
that is, to make science play the basic and key role in the institution building of the
Polar regions. For Antarctica, it has the Scientific Committee on Antarctic Research
(SCAR) as a mechanism to bridge the gap between science and policy making.
SCAR provides scientific advices to the Antarctic Treaty Consultative Meeting
(ATCM) and coordinate national science programs in Antarctica. Governments take
account of the views of Antarctic scientists, expressed through SCAR, before
drafting environmental protection measures.
Third is to increase public awareness of the importance of Polar science in
relation to global concerns, perforce, to identify the value of Polar science. By
decades, the Polar science has contributed a lot to the understanding of the global
climate phenomena, and it would be more conductive to the world today if we can
figure out how to make the Polar scientific capacity more productive in solving the
global problems. One of the pathways here is to converge the Antarctic and Arctic
science together, not only on the knowledge level, but also on the cognitive and
institutional levels.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study reveals that the Arctic can learn from the Antarctic in regard of the
science-governance interplay.
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Abstract text

Responses of sea ice to anthropogenic climate warming generally include ice
thinning, reductions of landfast ice, shorter ice seasons, and a decline in sea ice
extent. The Labrador coast and shelf is a natural laboratory to study the physical
drivers behind long-term variability of sea ice metrics. Here we analyze trends from
50 years of weekly sea ice data between 1971 and 2021 from the Canadian Ice
Services. We find that the average sea ice thickness on the shelf has decreased by
2 cm/year, with the most recent 2021 ice season having the thinnest sea ice on
5
2
record. In contrast, the ice extent has increased at a rate of 2.6 x 10 km /year. The
length of the ice season remains relatively constant, but is shifting later by an
average of 2.4 days/year (start) and 2.5 days/year (end). We hypothesize that these
trends are likely linked to the thinning and increasing mobility of higher latitude sea
ice advected southward. To supplement our analysis, we will seek advice and
knowledge from Labrador Inuit communities who, because of their unique strong
dependence of lifehood on ice conditions, can provide accurate observations of
changes in sea ice and environmental conditions. Additionally, Inuit knowledge
could provide hypotheses that could further inform and guide our subsequent
scientific approach. We have systematically gathered and compiled this knowledge
through participatory mapping workshops and interviews in Labrador's coastal
communities, and will design methods to compare the data drawn from Inuit
knowledge and scientific data. Here we present our investigation of sea ice
variability on the Labrador coast and its links to atmospheric and oceanic forcing,
along with a preliminary plan for linking this analysis with Inuit knowledge and
observations.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study presents a preliminary framework for linking Inuit observations and
knowledge with scientific analysis.
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Abstract text

Seasonal plankton time-series data are presented from Kongsfjorden on the west
coast of Spitsbergen (79°N) from two years with contrasting spring conditions.
Kongsfjorden integrates inputs from Atlantic and Arctic waters, and glacier run-off,
and is thus a prime location to study key environmental drivers that are relevant
across the Arctic. Despite the extensive research in Kongsfjorden over the last
decades, seasonally resolved data are scarce. From early May to early September
2019 and 2020, we conducted field sampling at a mid-fjord station at weekly to biweekly resolution investigating the environmental drivers of phyto- and zooplankton
phenology. Spring 2019 was warm with water temperatures >1°C throughout the
upper 250 m of the water column and little sea ice in the fjord while spring 2020 was
characterised by sub-zero water temperatures and relatively extensive sea ice
cover. The most striking contrast between the two years was the difference in
phytoplankton spring bloom composition. In 2019 the spring bloom was dominated
by the colonial stage of the haptophyte Phaeocystis pouchetii, while in 2020 diatoms
of the genus Thalassiosira dominated. In both years the spring bloom started in
early May. The 2020 spring bloom reached higher peak biomass and was shorter
lived while summer phytoplankton biomass was higher in 2019 than in 2020. In
2019 the early nauplii stages of the dominant Calanus copepods coincided with the
spring bloom, suggesting good feeding conditions for copepod larval growth. The
zooplankton samples from 2020 are currently being analysed. Our data provide a
first glimpse into the environmental drivers of plankton phenology and underline that
high-resolution monitoring over many annual cycles is required to resolve the
ephemeral variations of plankton populations against the backdrop of climate
change.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study highlights interannual difference in plankton community composition and
phenology between an ice-free and an ice-covered spring in Kongsfjorden
Research highlight 2
The data presented are part of NPI's Kongsfjorden seasonal pelagic monitoring
established in 2019
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Abstract text

Longterm monitoring of sea ice in Kongsfjorden, Svalbard, has revealed that the
fjord ice has been less extensive in space and time since the mid-2000s, compared
with the late 1990s and early 2000s. The sea ice has also become thinner.
However, single years can deviate from these trends, as it was the case for e.g.
spring 2020. Seasonal sea ice in Kongsfjorden consists of both landfast and drifting
sea ice, and the represented ice types are young ice and first-year ice. Here, we
summarize the seasonal development and some key properties for recent years.
Observations are usually conducted with a focused field campaign in late April/early
May, at the time the sea ice is thickest. Measurements include ice thickness, snow
thickness and freeboard surveys, combined with ice core, snow and water sampling.
The in-situ work is supplemented with additional visits by Ny-Ålesund Research
Station personnel later in spring, depending on logistical possibilities and duration of
sea ice present in the fjord. Beyond that, also satellite remote sensing observations
are used to aid and complement the field observations. Here, we will present results
from physical sea ice properties for the recent years, along with preliminary data on
biogeochemical and biological properties. Several of the physical sea ice and snow
processes have direct impacts on hydrography, biology and biogeochemistry. Ice
formation and melt affects salinity and other water properties in the fjord water
below the sea ice, and the amount and nature of snow controls the light conditions
in the ice and water beneath. Along with data presented, an outlook of next steps
and future plans of this research and monitoring will be given.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Physical properties of sea ice and snow and their changes in Kongsfjorden
(Svalbard) have impacts on hydrography, biology and biogeochemistry.
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Abstract text

The Arctic is exposed to unprecedented warming, at least 2-3 times higher than the
global average, which induces extensive environmental changes in coastal habitats
such as melting sea-ice, warming ocean temperatures, thawing permafrost or
increased meltwater input. These changes have subsequent impacts on the coastal
primary production which can be negatively affect by higher seawater turbidity,
increased water column stratification and lower sea surface nutrient concentrations.
Numerous studies highlighted also the impacts of these environmental modifications
on the organic matter quality, especially in terms of polyunsaturated fatty acids, due
to lower production of lipid-rich ice algae and higher input of poor quality terrestrial
organic matter. The maintenance of high energy reserves in benthic invertebrates,
particularly in essential polyunsaturated fatty acids are yet essential for a good
physiological functioning of their organism. However, due to the lack of basic
knowledge on the physiology of Arctic organisms, it remains difficult to understand
how future changes in coastal primary production and organic matter quality will
threaten their viability in coastal habitats. Therefore, this study aimed at gain new
knowledge on seasonal variations of metabolism and energetic reserves of four
dominant bivalve species from a High-Arctic fjord (Young Sound, NE Greenland):
Astarte moerchi, Hiatella Arctica, Musculus discors, Mya truncata. Bivalve
specimens were collected in May and August 2018 in order to better understand
how their physiological conditions might vary seasonally (i.e. before sea-ice breakup
vs after summer phytoplankton bloom). Total lipid, protein, and glycogen
concentrations in bivalve soft tissues were quantified to assess their energy
reserves, while the polar lipid composition of gills was analyzed to assess their
metabolic activity. Preliminary results indicate contrasted energetic reserves among
the four bivalve species reflecting potentially different metabolic strategies among
taxa during wintertime. While several bivalves maintain high levels of metabolic
activity during the winter, other species are able to overwinter and thus considerably
preserve their lipid reserves during the winter period. Such physiological differences
might imply that not all species will necessarily be equally sensitive to future
changes in primary production and organic matter quality in Arctic coastal habitats
with climate change.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
This study reveals contrasted metabolic strategies among Arctic benthic species
face to winter conditions
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Abstract text

Land fast ice extent in Arctic coastal ecosystems, such as the fjords of Svalbard, is
changing rapidly, with many fjords experiencing a shorter duration and lesser extent
of ice cover over the past two decades. Yet the biological ramifications of these
changes remain largely unexplored. The sea ice provides critical habitats for sea ice
microalgae, who deliver up to 25% of total primary production and likely play a role
in the seeding of phytoplankton blooms. As such, sea ice algae are a key nutrient
source for a wide range of primary consumers and have been shown to play an
important role in the timing and success of secondary production in Arctic fjords and
seas.
Light reaching the algae, determined largely by variability in solar irradiance, snow
cover and ice thickness, is the predominant limiting factor for sea ice algae.
Changing ice thickness and snow cover, associated with the rapidly changing Arctic
environment, are therefore expected to shape the composition of the microalgal
community and influence the macromolecular partitioning of each species. The
variability we observe on a single-cell scale is phenotypic plasticity, existing to
satisfy physiological requirements. However, on a broad scale, it alters the nutrient
availability to higher trophic levels. Even small changes in nutrient availability at the
production level may have substantial, cascading effects on the Arctic coastal
ecosystem.
We collected ice algae samples, generally dominated by Nitzschia frigida, and
-1
ranging in chlorophyll a content (0.1 -1220 Î¼g/L ) over a March-May 2021 field
season from fjords in Svalbard. We determined shifts in community composition and
physiological state of sea ice algae as a result of natural variation in snow (1 2
44cm) and ice (26 - 109cm) thickness, therefore light availability (0 - 90 mW m- ).
Using FTIR-microspectroscopy, we perform single-cell analyses to investigate shifts
in carbon partitioning between the macromolecular storage of proteins, lipids and
carbohydrates in individual sea ice microalgal species in response to natural
variation in light. Through tracing these changes, this study begins to shed some
light on the potential biological ramifications of climate change and the decline of
Arctic coastal sea ice extent.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Using FTIR-microspectroscopy, we perform single-cell analyses to investigate lightdriven shifts in the macromolecular storage of proteins, lipids and carbohydrates in
individual sea ice algal species
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Abstract text

The Norwegian archipelago Svalbard in the European High Arctic is an attractive
platform for research due to its location, accessibility and rich infrastructure. It also
warms faster than the rest of the Arctic, making it a key location to study
environmental change resulting from global warming. For this reason the Svalbard
Integrated Arctic Earth Observing System (SIOS) was set up as a regional
observing system for long-term collection and proliferation of fundamental
knowledge on global environmental change.
SIOS brings together the existing infrastructure and data of its 26 member
institutions into a multidisciplinary network dedicated to answering Earth System
Science questions in the Svalbard region. The integration of existing data centres is
a core effort of SIOS, and the SIOS Data Management System (SDMS) was
established to facilitate this. SDMS integrates information from SIOS partner data
repositories into a unified virtual data centre, the SIOS Data Access Portal, allowing
users to search for and access data regardless of where they are archived. Using
standardised data and metadata formats allows SDMS to add higher order services
on top of the data, such as visualisation, subsetting, recombining and transformation
of data.
The Observation Facility Catalogue, developed by SIOS, gives an overview of
existing, planned and historic observation facilities that collect SIOS data. An
observation facility can be one instrument or a collection of instruments, e.g. a
weather station. The annotation is standardised following the WMO standards as far
as possible, in order to make entries unambiguous and interoperable internationally.
The purpose of the catalogue is to make better use of the existing research
infrastructure by facilitating the search for given parameters and their location. The
catalogue may also be used to gain a simple overview of collected parameters and
how to access the data.
SIOS is in discussion with Svalbard Science Forum about creating machine
interfaces linking SDMS, Observation Facility Catalogue and the Research in
Svalbard (RiS) portal. RiS contains information on research and monitoring projects
in Svalbard and surrounding waters, with a new version of the RiS due to go live
before the end of 2021.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The purpose of the catalogue is to make better use of the existing research
infrastructure by facilitating the search for given parameters and their location.
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Abstract text

The Svalbard Integrated Arctic Earth Observing System (SIOS) is a regional
observing system for long-term in situ and remotely sensed measurements in and
around Svalbard addressing Earth System Science (ESS) questions. SIOS research
infrastructures are distributed all over Svalbard for the collection of long-term in-situ
measurements. These in-situ measurements are useful for ground-based studies
and for calibration and validation (Cal/Val) of current and future satellite missions.
Better integration of in-situ and satellite-based measurements benefits the entire
ESS community when addressing broader scientific questions. SIOS-InfraNor is the
first major investment coordinated by SIOS Knowledge Centre (SIOS-KC). The total
investment is estimated to be 94.27 million Norwegian kroner from the research
council of Norway (RCN) and 13 million kroner from the Norwegian Space Agency
(NoSA). It includes a diverse range of 41 items, ranging from new instrumentation to
generation of remote sensing products, by 14 Norwegian institutes. The
infrastructure funded through SIOS-InfraNor is already being integrated into the
observational network of SIOS. The infrastructure development phase spans from
2018 till 2023 and the maintenance period extends till 2027. In this presentation, we
will provide updates on the infrastructure implemented as part of the SIOS-InfraNor
project, provide highlights of data that are already available to the international
research community and describe the progress towards building a sustainable
observing system in Svalbard. The activities include infrastructure investment,
remote sensing product generation, Cal/Val activities, and airborne field campaigns
using drones and instruments mounted on Lufttransport's Dornier aircraft. These
coordinated efforts in infrastructure development are expected to contribute to
address broad scientific questions in Earth system science and assist in integrated
monitoring, modelling, operational field safety and decision support in Svalbard in
the coming decades.
Session
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Research highlight 1
This talk/poster will provide updates from the infrastructure development activities of
SIOS InfraNor project
Research highlight 2
This talk will present examples from availability of airborne remote sensing data in
Svalbard using Dornier aircraft
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Abstract text

A healthy ocean is core to The United Nations 2030 Agenda and their Sustainable
Development Goals (SDGs). Particularly, SDG 14 is to conserve and sustainably
use the oceans, seas, and marine resources. Fisheries crime is considered a global
and serious problem for a healthy and sustainable development of one of mankind's
important sources of food. Technological surveillance and control solutions are
emerging as potential remedies to combat such criminal activities, but might also
introduce unforeseen, impractical, and negative side-effects. In our inter-disciplinary
research, we are investigating if and how digital technologies might contribute to a
reliable, accurate, compliant, and efficient fisheries control and management
regime.
Our on-going effort is to develop and evaluate algorithmic prototype systems that in
the future might assist human operators monitoring and controlling remote
professional fishing activities. We research fundamental components conjectured to
be included in a distributed system with surveillance software running on board on
fishing vessels in the Arctic Ocean, connected over satellite links with operational
control centers on the mainland. We present the concepts and first prototypes of a
surveillance system in lieu of current surveillance trends striking a delicate balance
balance between privacy and the legitimate need to capture evidence based
footage.
Our proposed novel approach is to assist human operators in the 24/7 surveillance
loop of remote professional fishing activities with a privacy-preserving Artificial
Intelligence (AI) surveillance system operating in the same proximity as the activities
being surveyed. Consider this system as resembling an inspector on board on each
fishing vessel. We are primarily investigating use of video surveillance data, but also
other sensor data captured on the fishing vessels. Additionally, the system
correlates with other sources such as reports from other fish catches in the
approximate area and time, etc. Only upon true positive flagging of specific
potentially illicit activities by the locally executing AI algorithms, can forensic
evidence be accessed from this physical edge, the fishing vessel. Besides a more
privacy-preserving solution, our edge-based AI system also benefits from much less
data that has to be transferred over unreliable, low-bandwidth satellite-based
networks.
Digital technologies properly architected might contribute to a holistic, global
approach to combat fisheries crime. We are investigating and evaluating
components we conjecture as key to this, which includes development and
evaluation of AI analytics software, distributed systems software, communication
protocols, and sensor technologies for management and control of common good
resources in the Arctic Ocean.
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
It is possible to efficiently provide secure and fault-tolerant algorithmic surveillance
software on weakly connected mobile edge devices (like a fishing vessel in the
Arctic Ocean).
Research highlight 2
It is possible to architect such software with fundamental human rights law and
ethical principles integrated.
Research highlight 3
Surveillance technologies involving human beings (fishermen) must be developed
with compliance-by design and robustness-by design as guiding principles.
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Abstract text

Svalbard warming coast - irreversible change in the physical environment and
minor biological response ?
J M. Węsławski 1, J. Wiktor 1, M. Mazurkiewicz 1, J. Legeżyńska 1, L. Kotwicki 1, J.
Urbański 3, W. Szczuciński 2 , A. Strzelewicz 1, K. Dragańska- Deja 1, S. Olenin 4
1. Institute of Oceanology Polish Academy of Sciences
2. nstitute of Geology Adam Mickiewicz University Poznań
3. Institute of Oceanography University of Gdańsk
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Abstract
We accessed the pace of changes in physical and biological parts of coastal
(intertidal) ecosystem on Svalbard during last 40 years of observation. The physical
changes – temperature anomalies, glacier and sea ice retreat are fast ( within one
year) and usually long lasting (coastal change). The biological response is slow (it
takes over 10 years to disperse new species along the several km of the coast) and
limited as an effect of island biogeography rule – distance from the source area.
Most intertidal species are robust, tolerant and able to adopt to the new conditions,
that slows down biological effect of the warming
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Study shows that changes in physical environment on the Svalbard coast are much
faster than the biological response to those
Research highlight 2
over 40 years of coastal observation, both field work and image analyses are
presented
Research highlight 3
there is no tipping point on the coastal change on Svalbard - it is the evolution of the
ecosystem
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Abstract text

Arctic tourism rapidly develops in the world. This tourist direction attracts people,
who want to receive new impressions from travelling. There is a growth of tourist
flow in the Arctic in recent years in the world. However, the investigation shows that
the potential of Russian Arctic in this tourist direction is not fully realized in
comparison to the Arctic region of most countries. Russia can and should develop
modern tourist infrastructure in the Arctic, which will not only attract the attention of
tourists, but also stop the outflow of local population. Therefore, it is extremely
important to introduce a system of modern tourist complexes for Russian Arctic.
Russian Arctic has already reached the peak of urbanization. There is no need to
build any more new cities, but the existing infrastructure and transport connection
lines can be used for the development of tourism in the region.
The Concept of tourism development in the Arctic zone of Russian Federation can
be based on the already formed urban settlement system, on the principle of which
Arctic cities have been created since the 1960s. There are several main cities with
population of more than 250 thousand people and basic cities, through which the
main cities are connected by transport system with many industrial and local
centers.
At the same time, it is necessary to take into account that the Arctic region has
special climate, natural resources, ecosystem, culture and traditions of local
peoples, which requires careful treatment, anthropogenic limitations, as well as the
involvement of the indigenous population of the Arctic in tourism and recreation.
A typology of Arctic tourism complexes is proposed based on the following factors:
types of Arctic tourism, the urban settlement system and the environmental factor.
Depending on this the proposed tourist complexes differ in capacity, class of
service, functions and internal organization.
Examples of tourist complexes of various types developed within the framework of
diploma design at the Architectural Faculty of St. Petersburg State University of
Architecture and Civil Engineering are given. Together they form a system of tourist
complexes on the Kola Peninsula and Franz Josef Land.
Session
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Research highlight 1
This study reveals a concept of the development of tourist complexes system for
Russian Arctic.
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Abstract text

This presentation concentrates on the interconnected past, present and future of the
fixed-line telecommunication infrastructure (ranging from the first telegraph lines in
th
the mid-19 century to the current trans-Arctic submarine fibre-optic cable projects)
and the Arctic environment. It thus makes a rare attempt to connect discussions on
the natural environment, sustainable development, and connectivity in and through
the Arctic. In practice, it describes how features such as coldness, snow and ice,
ground frost and permafrost affect telecommunication lines, and how this
infrastructure impacts the environment in which it is built. Furthermore, attention is
paid to questions how the environmental conditions affect the processes through
which infrastructures come into being and expand as well as how the different
technologies are selected. The telecommunication infrastructure itself may have a
relatively small direct impact on the environment, but its indirect effects through the
development and location of industry and communities can be significant. Finally,
the presentation also touches upon the role of telecommunications lines in the
observation and protection of the Arctic environment.
Session
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Research highlight 1
The Arctic environment affects telecommunication lines and this infrastructure
impacts the environment it is becoming a part of.
Research highlight 2
The construction of telecommunication lines has both supported the exploitation of
natural resources and played a role in the observation and protection of the
environment.
Research highlight 3
The Arctic is undergoing rapid environmental and social transformations, which
affect the existing infrastructure and has to be considered when planning new
routes.
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Abstract text

The rapid pace of climate change is dramatically impacting Arctic ecosystems, often
resulting in increased discharge of freshwater, sediments, organic matter (OM), and
nutrients from terrestrial systems into coastal waters. These inputs result in physical
and biogeochemical gradients that have strong implications for coastal and marine
ecosystem structure and function, including impacts on microbial communities with
the potential for cascading impacts up the food web. In particular, inputs from land
can reduce light availability while increasing inorganic nutrient and OM availability.
Recent work has uncovered pronounced seasonal variations in river inflow and
biogeochemistry into the large Isfjorden complex in Svalbard, largely focusing on
rivers and fjords while bypassing deltas. Deltas are key transitional regions that
regulate the interactions between the two systems and delta sediments frequently
exhibit high rates of biogeochemical processing.
We investigated the seasonality of microbial community composition and function in
the Adventelva delta in Svalbard, Norway. Surface sediments, sediment pore water,
and water samples were collected along a gradient from the river to inner fjord once
a month from May to September of 2021. Microbial community composition in
surface sediments was characterized through sequencing of 16S and 18S genes,
which we paired with an assessment of the microbial communitie's capabilities to
utilize different carbon substrates (Biolog EcoPlates).
To assess drivers of microbial diversity and functional capacity, we link community
composition in the sediments with data on potential environmental drivers (including
grain size and organic matter content of the sediments; and inorganic nutrient and
organic carbon concentrations in the water column and pore water). We pair our
data with high frequency sensor-based measurement of environmental parameters
(such as water level, pH, turbidity, and salinity) in the surface waters of Adventelva
and Adventfjord, the two endpoints of this study. Through these observations, our
aim is to contribute to understanding the role of sedimentary microbes in mediating
the transfer of material from land to sea, as they transform terrestrial inputs
throughout the key transitional zone of a high arctic delta.
Session
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Research highlight 1
This study highlights the importance of Arctic intertidal systems
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Abstract text

The Arctic region is of increasing scientific interest because it is the most rapidly
warming region on Earth. About 24% of the land mass of the Northern Hemisphere
is affected by permafrost and is thus very sensitive to climatic changes. Many
effects of climate warming like for example permafrost thaw and sea level rise
already being observed throughout the Arctic region. Degrading permafrost initiates
ground subsidence and thermokarst and/or permafrost thaw-related mass
movements which have far-reaching implications for the built and natural
environment for example by threatening infrastructure, and alteration of hydrological
pathways. Retrogressive thaw slumps (RTS) are one of the largest thermokarst
landforms in the Arctic and deliver a large amount of thawed material to the Arctic
Ocean. Since ice-rich permafrost with massive ice intrusions, relatively steep
coastal slopes and active coastal erosion built important preconditions for RTS
initialisation, many RTS can be found along the previously glaciated part of the
Yukon coast, including Qikiqtaruk- Herschel Island. Recent studies show that the
amount and extent of RTSs along the Yukon coast increased since the 1950s. In
order to understand the potential impacts of increasing RTS activity on the
nearshore environment, we quantified changes in RTS topography. Therefore, we
created 3D models of a specific slump (slump-D) using aerial photographs from the
1950s and 1970s, an IKONOS satellite image from 2004 and repeated drone
surveys from the years 2016-2019.
The first results show a continuous enlargement of the RTS and changes
throughout slump-D.
The quantification of volume changes of material residing in the mud pool of slumpD allows for estimations of the volume of material delivered by RTS to the
nearshore zone. This leads to an improved understanding of the present and future
role of RTS dynamics as sediment and organic matter suppliers for the coastal
zone.
Henrike Walther, Alfred Wegener Institute (Henrike.walther@awi.de)
Isla Myers-Smith, University of Edinburgh
Jeffrey Taylor Kerby, Aarhus Institute of Advanced Studies
Hugues Lantuit, Alfred Wegener Institute
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
Very long temporal analyses of a Retrogressive Thaw Slump
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Terrestrial observing assets - a pan-Arctic network of terrestrial research
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Topp-Jørgensen, Elmer - Presenting author1,2; Godøy, Øystein - Co-author3; Rasch, Morten Co-author4; Löfvenberg, Britta - Co-author5; Vallgren, Erik - Co-author5; Lindfors, Anton - Coauthor5
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Abstract text

Access to research infrastructure is key to study and assess arctic climate and
ecosystem processes, status and trends. INTERACT (International Network for
Terrestrial Research and Monitoring in the Arctic) is a science infrastructure network
of over 85 research stations located in the Arctic and northern cold regions.
INTERACT aims to build capacity for detecting, understanding, predicting and
responding to environmental change.
INTERACT is developing a digital infrastructure to share information about the
individual research stations - INTERACT GIS. The aim of the system is to provide
up-to-date information about research station facilities and services, surrounding
environment and science activities (including monitored variables and research
projects). Station administrators provide standardised metadata and descriptions of
their research station via direct access to the system. Use of standardised metadata
profiles then allow scientists to search for stations relevant for their specific research
needs using an interactive web map interface.
The interface can be filtered on climate zones, permafrost conditions, landscape
characteristics (e.g. whether located near a mountain, lake, river, fjord, etc.),
monitored variables as well as contributions to international scientific networks and
working groups under the Arctic Council. The system also provides a dedicated
interface for research project metadata uploaded by the stations, where projects can
be listed in relation to disciplines, keywords, time periods, etc. Thematic background
layers can be used to show stations superimposed on top of e.g. permafrost zones,
vegetation zones, climate zones, greenness index (NDVI), soil types, etc.
INTERACT GIS is designed for independent autonomy with respect to time-limited
projects such as INTERACT (I, II and III). An important part of system development
is the design of an autonomous management board where users, operators,
developers and intellectual owners cooperatively take full responsibility for the
longevity of the system.
The technological base for INTERACT GIS is an ASP.NET MVC web application
framework and the system attempts to adapt to standardised ontologies.
Standardised API interoperability are currently available for subsets of data, but
work is in progress to expand INTERACT GIS to a truly network oriented
collaboration between catalogues of observing assets in the Arctic including all
relevant data fields. The primary focus is to ensure interoperability with other
initiatives and repositories, e.g Deims, PolarDex (EU Polar Board), SAON POAwg.
The FAIR principles guide the development of the system and the system is
developed in accordance with EU's General Data Protection Regulation (GDPR).
www.interact-gis.org
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
The platform supports international science cooperation, providing access to
information on more than 85 research infrastructures and country specific laws and
regulations related to arctic science
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The Arctic changes -need for international collaborations for observe,
understand and predict
Murukesh, Nuncio - Presenting author1; Chatterjee, Sourav - Co-author2; Muthalagu,
Ravichandran - Co-author2
Centre for Polar and Ocean Research, 2National centre for Polar and Ocean
Research, India
1National

Abstract text

The Arctic is undergoing rapid environmental changes. In the past 600 years, the
Northern Hemisphere has warmed substantially . These changes are a result of cyclic
variabilities at different timescales Warming scenarios in Climate Model
Intercomparison Project (CMIP) predict an increase in atmospheric river events in the
North Atlantic (Lavers et al. 2013), 'consistent with the enhanced precipitation in the
Arctic. Projections show Arctic precipitation pattern changes from snow to rain (AMAP,
2017). More extreme events are expected to occur in the Arctic in a warming scenario
(Landrum and Holland 2020). This phase shift has profound environmental
consequences by influencing sea-ice, permafrost, glaciers and influence infrastructure
in the Arctic. Some of these changes are associated not only with the local processes
but with remote processes as well. It has been shown that Madden Julian oscillations
(MJO) influence northern high latitude processes(e.g. . At the same time, Arctic-wide
changes influence the Indian Summer monsoon. It has also been shown that the heat
released during the summer monsoon melts sea-ice in the northern Pacific. As the
Arctic thaws, mechanisms related to it need to be addressed for sustainable
infrastructure development. Identifying and study these processes is an enormous task
that is difficult to handle by a single nation. This warrants the need for a network of
countries sharing critical science infrastructure like strengthening observational
facilities in the Arctic, understanding the processes, modeling frameworks, and forecast
the future scenario for better preparedness.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Arctic is influenced by both remote and local process at different time scales
Research highlight 2
There is a need for a network of countries sharing critical science infrastructure like
strengthening observational facilities in the Arctic, modeling frameworks etc.
Research highlight 3
Understanding these processes are required for sustainable management of Arctic
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The Arctic Identity of the Peoples of the Russian Arctic in Scientific and Political
Discourse
Pivneva, Elena - Presenting author1; Martynova, Elena - Co-author2
of Ethnology and Anthropology of the Russian Academy of Sciences , 2Tula State
Lev Tolstoy Pedagogical University
1Institute

Abstract text

The Russian Arctic today is a territory of interethnic interactions. Intensive industrial
development contributes to the constant growth of the "industrial population," which
leads to a change in the ratio between indigenous peoples and other (immigrant)
ethnic groups actively participating in the development of the Arctic territories.
Therefore, an important task of regional and local authorities is to maintain a
dynamic balance between indigenous peoples and other populations, without which
sustainable development in the Arctic is impossible. As a result, science is focused
on understanding the processes taking place in the Arctic regions.
Studies in the Arctic regions show that special rights and benefits may play a major
role in the formation of the Arctic identity, which should give a common official
status to ethnically diverse population of the Arctic territories. It is well known that an
identity reinforced by special rights and benefits is very stable. Another significant
way of shaping Arctic identity seems to be the promotion of Arctic topics in cultural
and historical discourse (textbooks, popular science publications on the history and
ethnography of Arctic peoples), as well as the popularization of traditional
indigenous knowledge.
The acuteness of the issue lies in the fact that the search for local identity today
becomes a vital tool for regional marketing in the context of competition for federal
resources (oil, gas) - but at the same time is a potential factor in the emergence of
centrifugal vectors of development, as it contains the possibility of strengthening
regional political elites and cultural autonomy. Therefore, the issue of the integral
Arctic identity of the northern territories of Russia forces researchers to deal both
with unresolved theoretical and methodological issues, and with a whole tangle of
cultural and political contradictions, which will be discussed in the report.

Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study reveals that the Arctic is a zone of inter-ethnic interaction, for its
inhabitants it is important to form a common identity.
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The Central Arctic Ocean - A surfacing area beyond national jurisdiciton
Tiller, Rachel - Presenting author1
1SINTEF
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Abstract text

Covering three fourths of the earth's surface area, the ocean is the world's largest
ecosystem, and protecting the ecosystem goods and services provided by it is
increasingly becoming apparant to global leaders. The high seas - areas that are
beyond the jurisdiction of individual states (ABNJ) - cover more than sixty percent of
this area where close to ten million tonnes of fish are harvested; 15% of total global
marine landed value. This is also wherein the Central Arctic Ocean (CAO) lies - an
area that has been covered by ice but that is increasingly surfacing, thereby
becoming available for speculations on development opportunities in the region. A
consensus on an ecosystem based legally binding agreement covering this last
frontier of the global commons is as such of great importance, and the negotiations
towards this instrument to protect biodiversity in areas beyond national jurisdiction
(BBNJ) is an ongoing work in progress. The legal framework covering this area
wherein the CAO is located, though filled with a patchwork of existing
agreements, is largely fragmented and uncoordinated. These form a patchwork of
regulatory schemes covering issue areas from protection of migratory birds to deep
sea mining to dumping of illegal wastes from ships to pollution from land-based
sources. Speculations on the future potentials of these areas abound though. Oil.
Gas. Mineral extraction. Ice free Arctic shipping routes. Increased fishing activities
on commercially valuable species, new and old. And marine genetic resources
(MGRs) - one of the still unregulated potentials of the ABNJ and one of the four
focus areas of the BBNJ treaty negotiations and center of much of the challenges in
reaching consensus. What role will existing institutions play in the intersection
between the new BBNJ treaty - which jurisdictional area would cover the CAO - and
the overlapping existing agreements in the region? And what roles do Arctic states
play in the negotiations towards this new treaty? We assess this using a coded
database of narratives from the first three rounds of negotiations in New York from
2018-2019, after which there has been fragmented intersessional work towards the
final treaty text scheduled to be negotiated and concluded spring 2022 if covid-19
restrictions ease.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
This study highlights the role of existing Arctic insitutions and agreements with
regards to the BBNJ treaty
Research highlight 2
We assess the concept of "do not undermine" with regards to the BBNJ treaty and
existing institutions in the Arctic
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Research highlight 3
We consider the roles of Arctic players in the negotiations towards the new BBNJ
treaty
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The current and future development of the Arctic blue economy: conflicts with
conservation?
McDonald, Hugh - Co-author1; Seeger, Isabel - Co-author1; Riedel, Arne - Presenting author1
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Institute

Abstract text

Rapid warming of the Arctic is generating unprecedented changes in Arctic marine
ecosystems, with impacts expected to accelerate under even optimistic climate
scenarios. Already, Arctic marine flora and fauna are under significant pressure.
Climate change impacts, alongside technological and economic developments, are
driving a transformation of the Arctic blue economy, with shipping, resource
exploration, tourism, fishing and aquaculture expanding. These developments will
likely exacerbate existing or generate new conflicts between the Arctic blue
economy and biodiversity conservation.
In this paper, we investigate the potential conflicts between future Arctic blue
economic development and biodiversity conservation objectives. We draw on
national statistics as well as academic and grey literature to understand the relative
economic importance of the main blue economy sectors in each Arctic state. We
then use the same sources to qualitatively assess future trends for each sector,
sketching their potential development, as well as identifying uncertainties and
contingencies. Finally, we review existing literature on the types of pressures that
Arctic blue economy sectors place on the marine environment, so that we can
identify potential conflicts with biodiversity conservation at an Arctic state level.
We find that shipping will grow most strongly in the Northeast Passage along the
coast of Russia; tourism activities are expanding most quickly in Greenland,
Norway, Greenland and Canada; oil and gas exploitation will occur most in Norway
and Russia; fishing is generally increasing, though the northward movement
observed in many fish stocks is having positive as well as negative effects on
catches; and commercial offshore aquaculture is growing mainly in Norway,
alongside pilot projects in Russia, Greenland, Alaska and Canada. We also find
that, in addition to climate, technology and external economic drivers, these
developments are contingent on national policy, which can also moderate the
impact of blue economy development on biodiversity.
By describing the likely future development of Arctic blue economy sectors and the
pressures they place on the marine environment, we aim to shed light on the drivers
of conflict between economic development and conservation. Understanding these
drivers can help identify opportunities to prevent or minimize conflict. We conclude
that considering these future conflicts at the same time as biodiversity objectives
can facilitate discussion, enable collaboration and ultimately more effectively and
efficiently conserve Arctic marine biodiversity.
Session
Session 4 - The Arctic, ocean conflicts, and pathways to sustainability
Research highlight 1
Blue economy trends are likely to exacerbate existing or generate new conflicts
between Arctic economic activities and biodiversity conservation objectives.
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Research highlight 2
National policy can moderate the likely future impact of blue economy development
on Arctic biodiversity.
Research highlight 3
Blue economy sectors are developing differently in different Arctic states. This
national context must be considered to ensure effective Arctic biodiversity
conservation.
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The Experience of Conducting an Ethnological Study in the Russian Arctic
Cheplyaeva, Polina - Presenting author1; Ivanov, Andrey - Presenting author2
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Abstract text

On 29 May 2020, a major accident happened in Norilsk: as a result of subsidence of
the concrete foundation and the subsequent failure of a storage tank, some 21,000
tons of diesel oil were released into the environment. The Project Office for Arctic
Development together with the Russian Association of Indigenous Peoples of the
North, Siberia and Far East conducted an ethnological study in the area following
the accident.
The assessment of the accident impact on the traditional living environment was
based on three principles: independence and impartiality; reasonable attention to
detail; coherence of activities. The methodology of the study includes monographic
method, cartographic method, calculation and design method, analysis methods,
statistical method. Systemic analysis was used to carry out a predictive impact
assessment.
The impact assessment was performed in two phases. The first phase included field
research and laboratory testing of surface water and coastal soil samples collected
on site. The study team conducted sociological surveys for improving the relevance
of the ethnological study. Following the field phase, a situation map was drafted so
as to set territorial limits of the affected area for the purposes of the ethnological
study.
The second phase involved conducting sociological studies focused on the diet and
way of life of the indigenous communities of the affected area. Ichthyologists drafted
recommendations regarding the eventual introduction of restrictions on traditional
fishing. As part of this phase, a list of individuals and communities eligible for
compensatory measures was approved, and a mathematical model for calculating
compensatory payments was produced. The damages encompassed all direct
property losses, documented expenses, as well as lost profit.
At the final stage, an expert commission performed an analysis of field and
ethnological studies, calculated the compensatory payment amounts, and approved
the report and findings of the ethnological study.
The damages incurred by the indigenous communities and heads of families
(households) who had lost the ability to fish as a result of the environmental
changes caused by the diesel oil spill totaled more than 190 million rubles. The
mentioned expert commission developed a mechanism for the distribution of
compensatory payments to communities, families and individual recipients and
drafted a set of recommendations as regards measures to remedy the damage
caused by the accident. The developed recommendations were taken into account
by Norilsk Nickel and formed the basis of a five-year Comprehensive Plan to
promote the development of Taimyr indigenous communities.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The recommendations made under the ethnological study helped attain a new level
of trust between the company and the people and lay a foundation for future dialog.
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Research highlight 2
The ethnological study helped expose a wide range of issues pertaining to the need
to renovate the social in infrastructure in the Norilsk industrial area and Taimyr as a
whole.
Research highlight 3
The experience of ethnological study is relevant in the context of improving
international practices of building relations between industrial companies and
indigenous peoples in the Arctic.
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The Fate of Ice sheet Derived Organic Matter in a Greenland Fjord
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Abstract text

The Greenland Ice Sheet is melting rapidly, increasing freshwater run-off to the
coastal ocean around Greenland with potential consequences for fjord ecosystems.
Ice sheet run-off has recently received a lot of attention due to the potentially large
amounts of allochthonous material it carries. Allochthonous material from glaciers
such as nutrients and organic matter (OM) have been suggested to have important
consequences for coastal carbon cycling. However, there are few studies to date
that follow allochthonous OM from its source in the Ice Sheet to its eventual fate in
the marine coastal environment. This study takes a whole system approach, starting
with land-sea interactions, and further focusing on the dynamics of allochthonous
OM in the suspended, sinking and sediment compartments of the TyrolerfjordYoung Sound System in East Greenland. From a marine perspective, there is
relatively little organic carbon in Ice Sheet run-off in both the particulate (POC
~50µM) and dissolved fractions (DOC ~25µM), thus acting to dilute OM in the fjords.
The POC that enters the marine system is sedimented out within the first few kms of
the fjord. DOM from the Ice Sheet is rather labile (~55% is bioavailable compared
with 1-20% in the fjord) so much of it is likely remineralized immediately upon
entering the fjord. We have further found evidence of both flocculation and
desorption processes in the mixing zone between land and sea, which could be
important for microbial processes as well as for vertical fluxes of OM. With this study
we hope to further elucidate the fate of Ice Sheet OM in Greenland fjords and its
consequences for coastal carbon cycling.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
We trace organic matter from its source in glaciers to its fate in the fjord
Research highlight 2
Much of POC is buried immediately on entry in the fjord while a larger portion of
DOC is consumed by microbes
Research highlight 3
We show evidence of organic matter flocculation and desorption processes in the
mixing zone between land and sea
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The hidden gem in generational theory: a key to arctic challenges
Lawal, Shukurah Oluwatobi - Presenting author1
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Abstract text

The evolution of the arctic region as portrayed in history is that of a region whose
resources are abundant and begging for exploration and development. Presently,
research has shown the projected problems of these over-exploration. Some of
these problems include the decline in population, environmental concerns,
intensified resource extraction, economic uncertainties and decreasing provision of
public services. These problems rank high in the Arctic agenda, as they continue to
put pressure on policy makers in response to the rapid changes in the region.
The foregoing concerns have been researched, discussed, and theorized by various
experts and researchers to aid the formulation of policy on these Arctic issues. The
implication of these policies is being experienced and internalized by the inhabitant
of the Arctic region across generations. The internalization of these policies
implication over time would therefore become the source of perception and a basis
of understanding of Arctic issues and actions.
This paper explores the generational differences on the perception of climate
change, a core issue of the Arctic region, and the rise of media activism, as a
product of the internalization of policies implications. This would be done through
the systematic analysis of several empirical studies on generational differences in
the perception and understanding of climate change and its implications.
Theoretically this paper would serve as a collation of empirical studies on the bridge
between media activism and generational perception of climate change.
Finally, the paper would provide recommendations on the utilization of these
apparent generational differences on climate change to aid experts and policy
makers on the future policy formulation in the Arctic region.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The implication of these policies is being experienced and internalized by the
inhabitant of the Arctic region across generations
Research highlight 2
The internalization of these policies implication over time would therefore become
the source of perception and a basis of understanding of Arctic issues and actions.
Research highlight 3
the rise of media activism, as a product of the internalization of policies
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The impact of climate change on environmental management in the Yakutsk
Arctic
Gukov, Alexander - Presenting author1
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Abstract text

The effects of climate change in Northern Yakutia are still weakly felt, but the past 5
years have revealed some unusual natural phenomena. In all of Yakutia today there
are about 2,000 reindeer herders working in 106 farms, there are only 161,922
reindeer. On the Verkhoyansk ridge and the coast of the Laptev Sea, damaged
areas are slowly recovering, reindeer lichen grows only in clean landscapes not
contaminated with industrial waste. Evenki and Evens shepherds change their camp
sites depending on the season of the year, moving hundreds of kilometers using
traditional routes. In winter, when air temperatures can drop to -50 degrees Celsius,
herds migrate to the forest-tundra or taiga. This is how the reindeer breeders of the
Primorsky farm of Bulunsky ulus work, grazing - 2658 reindeer. Due to warming,
which in the Arctic is 2-3 times stronger than the average on the planet, the snow
cover regime changes - the snow melts, then freezes again, and the deer cannot
get food from under the ice, starve, injure themselves in an attempt to break it,
therefore, the mortality rate of the weakest, 1-2 year old deer, pregnant female
mongrels increased greatly. Wild reindeer leave in search of food, at the same time
trampling pastures for domestic reindeer. Many inhabitants of the tundra live off
fishing, so their lifestyle suffers greatly from the deterioration of the ecological state
of the Lena, Yana, Indigirka and Anabara rivers. The impact of shipping and
uncontrolled fishing on fish stocks is increasing all the time, despite conservation.
This is due to the rise in fish prices, the increased needs of the local population. The
dynamics of the abundance of commercial fish species depends on population
waves, periodic decreases in the abundance of coregonids and subsequent growth
in 4 years.
Climatic changes have not yet significantly affected the migration and abundance of
mammals. The vegetative period of plants is changing in the tundra: the rapid and
late flowering of the tundra has serious consequences for migratory birds, affects
the nutrition of people and animals living there. In Northern Yakutia, the migration
routes of animals are changing dramatically: from the taiga, where fires occur and
trees are cut down, many wolves and brown bears come, posing a threat to reindeer
herders and increasing the pressure on herds.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The effects of climate change in Northern Yakutia are still weakly felt, but the past 5
years have revealed some unusual natural phenomena
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The Northern Sea Route and the Suez Canal comparison: legal and geopolitical
dimensions
Mavlyutova, Yaroslava - Presenting author1; Aasmoe, Arild - Co-author2
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Abstract text

The Northern Sea Route provides a new, shorter trade route between the countries
of Northern Europe and the countries of East Asia. It's potential significance is
comparable to that of the Suez Canal. This work aims to analyze the legal and
geopolitical aspects that may hinder the development of the Northern Sea Route in
becoming one of the main links between Europe and Asia. The main problems to be
analyzed are the legal obstacles arising from the use of the Northern Sea Route,
compared to those of the Suez Canal. In order to identify these problems, the
authors conduct a comparative study on the underlying legal and geopolitical
foundations for trade along these sea routes. Based on comparisons of the practical
usage of both trade routes, the authors draw conclusions concerning the
advantages of using the Northern Sea Route, and also provide suggestions for
improving the interaction between public and private legal entities within the
framework of using the Northern Sea Route.

Yaroslava Mavlyutova
National Research University ¨Higher School of economics¨
yaamavlyutova@gmail.com

Arild Aasmoe
The University of Bergen
arild@aasmoe.no
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study reveals that using the Northern Sea Route has more legal and political
difficulties in comparison with the Suez Canal.
Research highlight 2
This study reveals that the geolocation of the Northern Sea Route may be more
advantageous than the Sutsek Canal.
Research highlight 3
This study reveals that the Northern Sea Route has great potential for international
trade.
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Lantuit, Hugues - Presenting author1; Grosse, Guido - Co-author1; Runge, Alexandra - Coauthor1; Irrgang, Anna - Co-author1; Karcher, Michael - Co-author1
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Abstract text

Thawing permafrost is a substantial risk to Arctic infrastructure. For example, it is
believed that permafrost thaw weakened the supports of a tank facility in Siberia
causing the worst diesel spill in modern times in the Arctic, unprecedented pollution
in downstream watersheds, and a significant clean-up challenge. Abrupt permafrost
thaw can also drain lakes, cause thaw slumping, and threaten freshwater resources
and subsistence opportunities. There is currently no service that communities can
access to provide advanced warnings of potential thaw risk and to support planning
for mitigating the impacts of rapid landscape change. Such a service is therefore
very much needed to facilitate better management, increased safety, and targeted
local responses.
Our pan-Arctic stakeholder- and requirements-driven Permafrost Service will build
on permafrost and disturbance trend products from the ESA CCI+ Permafrost
project including ground temperature (1 km) and disturbance (30m) datasets for
Arctic communities and INTERACT stations. Working with the communities and
research stations, we will identify local priorities and co-produce products tailored to
these. We will co-develop protocols to enable communities to enhance these datastreams through CBM. Community-oriented maps will feature high-resolution spatial
and temporal information and 20-year trends on land disturbances, derived from
Landsat and Sentinel-2 image time series. We will update these maps regularly and
distributed them in formats determined by communities. We will use community
partnerships established in Arctic Passion and the EU-funded Nunataryuk project,
as a platform for collaborative discussions and validation on the presence of thaw
disturbances, as well as in the assessment of community vulnerability. To put local
measurements in the broader Arctic context we will create and distribute the first
pan-Arctic permafrost-related disturbance map in ESA CCI+ Permafrost in
collaboration with the NSF Permafrost Discovery Gateway Project. Our permafrost
service will deliver high-quality permafrost temperature and active layer trends for
the pan-Arctic for the last fifteen years through the GTN-P framework and two
workshops.
Many permafrost measurements are inconsistent with one another making
comparability difficult. We will resolve this by establishing best practices based on
community input, as long requested by the observing community in the WMO
framework. In doing so, we will establish the first global measurement standards for
the Essential Climate Variable (ECV) permafrost. Our service will build on and grow
the number of records from the network of observation stations in the GTN-P
framework to produce reliable trends to be published and data products directly
usable by the modelling community.
Session
Session 1 - Pan-Arctic Infrastructure Development

260

Research highlight 1
This initiative is the first attempt to bind ESA and GTN-P approach to provide a
systemativ and comprehensive network of permafrost observations.
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Abstract text

The Svalbard Integrated Arctic Earth Observing System (SIOS) is an international
collaborative effort to develop and optimise a regional observing system in and
around the high-Arctic archipelago of Svalbard (78°N). The observing system
includes long-term measurements of parameters in all spheres of the Earth system
as well as their interactions. SIOS brings these observations together into a
coherent and integrated observational programme that will be sustained. Thus,
SIOS offers unique opportunities for research and the acquisition of fundamental
knowledge about global environmental change.
SVALUR is a Belmont-funded international research project in which social and
environmental scientists bring together knowledge and experiences about
environmental change of people living, working and exploring different parts of
Svalbard, using in-depth interviews and web-based story mapping. We compare this
information with data from environmental monitoring and develop ways, both to
complement current environmental monitoring but also to increase the relevance of
such monitoring to people connected to Svalbard.
SIOS and SVALUR connect naturally because of their focus on environmental
monitoring. Where SIOS brings together researchers and their data, SVALUR
gathers personal accounts of environmental change on Svalbard and their
meanings, and investigates how monitoring and long-term research come about in
order to find ways in which such personal accounts can enrich or contextualise
environmental monitoring. This poster sets out our approach, blending perspectives
from Earth system science and the social sciences/humanities. We identify common
goals, and highlight synergies and joint benefits of combining knowledge acquired
through personal experience with knowledge gathered through systematic
observing systems like SIOS; asking whether such integration would provide
Svalbard with an environmental memory from which inspiration and good decisions
for nature including humans may flow.
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This study explores possible ways of collaborating across scientific disciplines to
make environmental monitoring more societally relevant.
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Research highlight 2
This study highlights synergies and joint benefits of combining knowledge acquired
through personal experience with knowledge gathered through systematic
observing systems like SIOS.
Research highlight 3
This study identifies what SIOS and SVALUR commonly wish to achieve in terms of
understanding, observing and communicating environmental changes on Svalbard.
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Interface
Albert, Mathias - Presenting author1; Portella Sampaio, Daniela - Co-author2; Strassheim,
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Abstract text

The paper presents a new project that studies how competing narratives of the
Arctic, imbued with geopolitical images, are produced in, and altered through,
closely interconnected epistemic communities that link the sciences to politics. This
is done by (1) tracing how these images are co-produced at relevant interfaces
between scientific and political communities dealing with Arctic issues, (2) inquiring
about how these images are transmitted into, and received within, wider Arctic
epistemic communities, and (3) showing in an exemplary fashion how such images
can influence, and actually have influenced, policy-making. The project thus seeks
to contribute to a better understanding of how it is that prominent ‘worldviews’ of the
Arctic are generated and transmitted in networked epistemic communities. While it
starts from the well-established observation that ‘ideas matter’ in the formation of
political preferences and strategies, it does not only ask what those ideas are and
how these matter, but seeks to map geopolitical images as a kind of ‘enabling
ground’ on which some ideas can flourish, while others cannot. While often
portrayed as some kind of narrative battleground (most notably regarding the Arctic
being a ‘zone of conflict’ vs. a ‘zone of peace’), the project is inquiring underlying
dynamics of constructing the Arctic as a region that operates on a more long-term
level of providing framings of the Arctic that are reproduced in a broad and ongoing
practice of scientific engagement and its relevant, highly varied, links to policies. In
a thematically still rather fractured field of social science research on the Arctic, we
aim at providing a conscientiously theory-driven, yet empirically rich and highly
novel understanding of how constructions of the Arctic change in the post-Cold War
era.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The study examines how science is imbued with geopolitical imaginaries
Research highlight 2
Study examines shifts in Arctic science funding over time
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Time-series analysis of the Phenology of Turbid Freshwater Plumes in
Adventfjorden (Svalbard) using Remote Sensing and in-situ data
Walch, Daniela - Presenting author1,2; Singh, Rakesh Kumar - Co-author1; Søreide, Janne Co-author2; Lantuit, Hugues - Co-author3; Poste, Amanda - Co-author4,5
1

Université du Québec à Rimouski, UQAR, 2University Centre in Svalbard, UNIS, 3Alfred-

Wegener-Institute, AWI, 4Norwegian Institute for Water Research, NIVA, 5UiT - The Arctic
University of Norway
Abstract text

The warming Arctic significantly impacts the dynamic transition zones between land
and sea by altering the delivery of freshwater, nutrients, and suspended sediments
to the marine environment and thus transforming biogeochemical cycling. Riverine
inputs from glaciated catchments give rise to extensive turbid plumes during the
melt season, leading to reduced light availability and potential impacts on
productivity in coastal ecosystems. The extent and impacts of coastal darkening,
however, are largely unknown since continuous monitoring data from Arctic coastal
areas is scarce.
Remote sensing has become an invaluable asset for understanding fluxes and
distribution of suspended particulate matter (SPM) in surface waters, especially in
regions that are remote and challenging to monitor. However, complex coastal
areas, such as narrow fjords, pose challenges to satellite observations of the nearshore zone in contrast to more commonly studied open coasts. In fact, standard biooptical methods to estimate SPM using remote sensing are region-specific due to
unique relationships of the signal detected by the sensor, the concentration of
suspended matter, and the consequent optical properties. In this study, we therefore
use in-situ data from three field campaigns in the river estuary of Adventfjorden with
contemporaneous ESA Sentinel-2 observations to regionally calibrate and validate a
generic semi-analytical SPM-algorithm.
The tuned algorithm is then used to analyse time-series Sentinel-2 satellite data for
two contrasting seasons in the years 2019 and 2020. The analysis reveals a clear
spatial gradient in SPM in the surface water from the inner to outer fjord with strong
seasonality. SPM values exceeded 150 mg/L in the summer months around the
river mouth, but SPM was quickly diluted with distance, resulting in much lower and
stable concentrations (~ 20 mg/L) 5 km further. The turbid plume was itself spatially
restricted to the inner fjord, reaching its maximum extent (approx. 30-40% of the
fjord area) during July months. Pairing the time-series data with additional data for
environmental conditions shows that the variability of SPM concentration and the
extent of the river plume can be explained by changes in air temperature and river
water level.
It can be concluded that air temperature might be an essential climatic driver for
mobilisation of suspended particles in the glaciated catchment for Arctic fjord
regions. With accelerated changes to arctic coastal ecosystems, this study
showcases the use of a tuned ocean colour algorithm for the purpose of detection
and monitoring of changes to complex near-shore environments.
Session
Session 3 - Arctic Coasts in Transition
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Research highlight 1
This study performs interannual comparison based on a regionally calibrated SPMalgorithm for an Arctic fjord estuary.
Research highlight 2
The study shows that during the warmer summer 2020, the maximum relative area
of turbid plume in Adventfjorden was approx. 10% larger than in the previous year.
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Tour guides involvement into policy and destination management in the Arctic
tourism: case on guide's safety competence
Horyn, Barbara Olga - Presenting author1; Sydnes, Are - Co-author2; Jóhannesson, Gunnar Co-author1
1University

of Iceland, 2Arctic University of Tromso

Abstract text

Extreme weather, wildlife encounter and rough terrain are integrated part of guided
adventure tours in the Arctic. What attracts tourists visiting remote polar locations,
needs to be facilitated in the right manner, to keep the adventure enterprising but
safe. Due to limited research on safety in arctic adventure tourism, the study draws
upon the voices of guides working in arctic adventure tourism in order to explore
their competence needed to ensure guests' safety. The results are based on 16 indepth- interviews conducted with guides leading adventure trips in Iceland, Svalbard
and Greenland. The research aims to contribute to the literature gap by introducing
novel and interdisciplinary findings, based on both, international and indigenous
communities in the polar region. The research finding indicates that in addition to
the traditional adventure guide's roles, guides working in the Arctic take the roles of
safety officers and first responders when accidents occur. The results show that
more research on tourist safety the Arctic is needed, with the importance of an
interdisciplinary approach across sciences. Those findings open opportunities for
further research, related to the guide's work environment, law requirements and
responsibilities in different Arctic states. This applies not only to academia but also
guides, especially among indigenous guides, reinforcing guides education and
certification in the discussion about guide's profession and future tourism in the
Arctic. The study presents recommendations for cooperation on education to bridge
the science-policy gap, as well as the involvement of the community in
policymaking.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The research finding indicates that in addition to traditional adventure guide€ ™s
role, guides working in the Arctic take the roles of safety officers and first
responders when accidents occur.
Research highlight 2
The results show that more research on tourist safety the Arctic is needed, with
importance of interdisciplinary approach across sciences.
Research highlight 3
The study presents recommendations for cooperation on education to bridge
science-policy gap, as well as involvement of the community into policymaking.
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Transforming the Arctic future with AI*
Kim, Ekaterina - Presenting author1; Kim, Ekaterina - Co-author1
1Norwegian

University of Science and Technology

Abstract text

Norway manages oceans that are five to six times are larger than its terrestrial
areas and have global responsibilities for sustainable development of the ocean
space, including the Arctic. According to the NFR survey (2017) at least 1000
people in Norway are engaged full-time in polar research across 39 research units.
The world has entered an era when the global artificial intelligence (AI) software
market is experiencing massive growth, with revenues increasing from around 9.5
billion U.S. dollars in 2018 to an expected 118.6 billion by 2025 (OpenPR, 2020).
Many ocean sciences- and maritime industry-oriented applications in Arctic regions
can benefit from learning from previous data and from cross-disciplinary expert
knowledge.
There are extreme challenges unique to the Arctic, from activities in remote Arctic
locations to Arctic data collection and monitoring. There is a strong need to direct AI
applications towards solving Arctic challenges that are important for Norway and the
world (e.g., marine pollution or irresponsible exploration of ocean resources in the
Arctic). This is no longer a stand-alone IT and/or IoT challenge.
In this paper, we will present experiences, primarily through the activities of the
Artificial Intelligence and Data Science for the Arctic (AIDing Arctic) Committee,
including partnered initiatives. More specific, examples and conclusions will be
revealed from the two AIDing Arctic workshops. We will report on technological
pitfalls, bottlenecks, and fundamental knowledge gaps that are common across
different Arctic applications as well as will share several lessons learned and
discuss future needs and directions.
*Please note that this is a draft version, the author list is not complete and will
change after we hold the second AIDing Arctic workshop on September 29
(https://www.ntnu.edu/imt/aidingarctic)
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
This paper reveals technological pitfalls, bottlenecks, and fundamental knowledge
gaps that are common across different AI applications in the Arctic
Research highlight 2
We highlight lessons learned and discuss future needs and directions for AI in the
Arctic
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Transition from a marine to a land terminating glacier - consequences for
plankton and pelagic-benthic coupling
Dybwad, Christine - Presenting author1; Vonnahme, Tobias R. - Co-author2; Dietrich, Ulrike Co-author3; Elster, Josef - Co-author4; HejdukovÃ¡, Eva - Co-author5; Goraguer, Lucie - Coauthor6; Reigstad, Marit - Co-author3
1UiT
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Abstract text

Climate change is causing glaciers to retreat and sea ice to thin at an alarming rate.
Glaciers that for centuries have been marine terminating are becoming land
terminating, but little is known about marine ecosystem responses during such a
transition. Nordenskjoldbreen in Billefjorden on Svalbard is such a glacier in
transition. This study investigates the planktonic community and vertical export
fluxes at two contrasting seasons (spring and summer) to gain insights into the
conditions for planktonic ecosystems and pelagic-benthic coupling at a newly landterminating glacier, compared with a mid-fjord marine site. Our results found that
despite similar concentrations of chlorophyll a and particulate organic carbon in the
water column, lower vertical export of organic carbon and algae to deeper waters
were observed at the glacier site compared to the marine site, especially midsummer. Lower algae and zooplankton abundances were also observed in front of
the glacier, with almost no small grazers. Fecal pellets from large zooplankton
provided large amounts of organic carbon to deeper waters mid-fjord in the summer,
but not in front of the glacier. Our study suggests that a glacier in transition may still
be able to support a productive planktonic community but appears to have
immediate negative impacts on zooplankton and pelagic-benthic coupling.
Session
Session 3 - Arctic Coasts in Transition
Research highlight 1
The study suggests that a glacier in transition from marine- to land-terminating may
have immediate negative impacts on zooplankton and pelagic-benthic coupling
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Trust and Trustworthiness in Big Data for Ocean Action: The Case of Calanus
Crosman, Katherine M. - Presenting author1; Sørenson, Asgeir - Co-author2
University of Science and Technology, 2Norwegian University of Science and
Technology Center for Autonomous Marine Operations and Systems
1Norwegian

Abstract text

Big Data is both a buzzword and a burgeoning approach to inquiry across many
scientific disciplines, with potential to transform decision-making, governance and
management, especially in the face of rapid environmental change. Big Data refers
to data that are collected in great volume, at great speeds, and in varied formats
and structures. Like all data used for governance, Big Data must be first be
transformed into information and knowledge in order to ground the decisions that
structure actions and outcomes. However, when contrasted with conventional data,
different tools are required to manage, process, store, analyze, and communicate
Big Data; furthermore, these tools may be less secure, less transparent, and less
comprehensible to a broad audience than those used when working with
conventional data, potentially raising trust issues among key stakeholders. If Big
Data are to live up to their lauded potential to influence decisions and actions,
examining trustworthiness and trust at each stage in that chain of data
transformation and use is critical. Here we present an ongoing project examining
trust and trustworthiness in Big Data for ocean action, with reference to a lower
trophic-level fishery case relevant to polar science (Calanus finnmarchius fisheries
in the Norwegian Sea). We present the relevant stakeholder landscape; the path
from data collection to action followed by Big Data from a heterogeneous network of
sensor-carrying platforms operating in space, in the air, on the sea surface, and in
the water column, including under ice; and early-stage results on key
stakeholders€ ™ self-reported barriers to trust.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
Key stakeholders report clearly categorizable barriers to trust in Big Data for
oceans, throughout the stages of the data value chain.
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Trying to Grow Like a Weed: The Environmental and Economic Effects of Alaria
esculenta Partial Harvesting in the Faroe Islands
Koester, Jennifer - Presenting author1
1University

Centre of the Westfjords

Abstract text

While seaweed aquaculture is generally promising from industry and ecological
perspectives, most companies fail to become entirely profitable. This study aims to
compare the impact of using two partial harvests to a single harvest on seaweed
yield, biofouling, chemical composition, cost, and consumer preferences for Alaria
esculenta farmed in the Faroe Islands. The study also aims to help identify ideal,
cost-efficient harvesting methodologies that ensure the financial and ecological
success of the industry.
During the study, 50-meter-long lines were either trimmed in June 2021 and entirely
harvested in August 2021 (partial harvest), entirely harvested in June 2021 (total
harvest) or left unharvested for the full 2021 harvest season (control). Wet weight of
each line was measured, and ten individuals were sampled from each long line. All
individuals were imaged for biofouling analysis, and measured for blade length,
width, and weight. The biomass harvested in June and in August was analyzed for
chemical composition and also underwent a consumer sensory panels evaluation. A
revenue analysis was conducted for each harvest.
Analyzing the ecological and economic effects of multiple harvests will generate
greater industry knowledge on the best practices for seaweed harvesting and
growing. Although multiple harvests may reduce the seeding costs of seaweed
aquaculture, later harvests are likely to have greater biofouling which reduce the
quality of the seaweed. This, in turn will decrease the potential revenue a company
can earn for their product. Furthermore, increasing the time that the seaweed will be
on the sea-based farm may also increase the potential for the farmed seaweed to
function as substratum for other marine organisms to settle on including non-native
species. Developing good farming methods is essential for the environmental
sustainability of seaweed farming and time of harvest seems to be a critical factor.
Analyzing the biofouling species present over each harvest may provide insight into
appropriate harvest times and to provide us with the tools to develop sustainable
farming methods.
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
This study helps to develop good, cost-effective farming methods, something
essential for the environmental sustainability of seaweed farming.
Research highlight 2
This study indicates that time of harvest is a critical factor for producing high quality
seaweed with minimal ecological impact.
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Turning science into policies for a sustainable Arctic - Thirty years of experience
of facilitating science to policy processes from the arctic Monitoring and
Assessment Programme (AMAP)
Larsen, Jan Rene - Co-author1,2; Rødven, Rolf - Presenting author3
1Arctic

Monitoring and Asessment Programme (AMAP) Secretariat, 2Sustaining Arctic

Observing Networks (SAON) Secretariat, 3Arctic Monitoring and Assessment Programme
(AMAP) Secretariat
Abstract text

The Arctic Monitoring and Assessment Programme (AMAP) was established in
1991 as a pan-arctic programme with a mandate to monitor the levels of, and
assess the effects of, anthropogenic pollutants in all components of the Arctic
environment, later extended to also assess the effects of climate change on Arctic
ecosystems as well as human health impacts and the effects of multiple stressors.
AMAP became a working group of the Arctic Council at its establishment in 1996.
The establishment of AMAP was a response to increased evidence that the Arctic
was contaminated by globally transported pollutants as well as contamination from
some local sources. The Arctic was acting as a «sink» for harmful substances with
major oceanic currents, wind systems and rivers transporting contaminants from
distant sources. Climate change has resulted in the Arctic warming at three times
the rate observed at lower latitudes. This is causing changes in ecosystems as well
ways of life for many indigenous people living in the Arctic; it also has significant
implications for contaminant sources, pathways and fate.
To address it's mandate AMAP targets its work at the interface between science
and policy, with AMAP delivering reliable and independent information required for
sound science-based decision-making. Due to the nature of the origins of pollution
and climate change impacting the Arctic, such work requires a focus on both policymaking by the Arctic states and also interaction with relevant international bodies
responsible for policy-making at the regional and global level. Over the past 30years, AMAP has successfully contributed to the work to establish and support the
further development of the Stockholm and Minamata Conventions, two examples of
science and policy development where data from the Arctic successfully feeds into
global international processes. Likewise, AMAPs climate-related work feeds into
processes such as that of the UN Framework Convention on Climate Change and
the International Panel on Climate Change.
th

In the year of AMAPs 30 anniversary, AMAP delivered no less than five scientific
assessments covering several areas of AMAPs mandate; on climate change, shortlived climate forcers, climate change influence on POPs, mercury pollution, and
human health; as well as monitoring guidelines on litter and microplastics. Referring
to these and previous products, the current status of Arctic environment will be
discussed within the context of considering whether previously successful
approaches to science to policy engagement are still appropriate to meet future
needs.
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Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Arctic Council Working Group focuses its work on the interface between science
and policy
Research highlight 2
Contributing with a knowledge base for policy making among the Arctic states, as
well as to international bodies outside the Arctic
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Turning the tide on climate change: Finding the nexus between Arctic regulation
and socio-ecological systems
Buerkert, Johanna Sophie - Presenting author1
1University

of Copenhagen

Abstract text

The melting of ice caps, enhanced by the anthropogenic greenhouse effect, not only
impacts communities worldwide in terms of sea level rise, but also leads to a
significant change in the Arctic environment, affecting local human populations and
ecosystems. Framing climate change as a resilience problem is one way to
approach this issue. Faced with the drastic changes caused by climate change, it
becomes important to build Arctic resilience. This, amongst others, entails
investigating ways in which the Arctic can withstand climate change in the long run,
while continuing to develop sustainably in order to address future needs of humans
and the ecosystem.
Law is one of the main ways through which we aim to control our environment.
However, in order to be effective, laws must be streamlined with the needs of the
area they intend to govern. This paper argues why (legal research into) Arctic law
must be synthesized with socio-ecological systems (SES) research. It will first set
out by mapping some of the most important regulations governing the Arctic SES.
The Arctic legal system presents with many different, often overlapping frameworks
that can be applied individually, compared to the more coherent Antarctic system.
This may affect successful resilience building. Then, the paper will expand on
possible interactions between with the legal systems governing the Arctic and
concepts traditionally found in SES research, such as resilience, robustness, and
adaptability. The paper thirdly argues for an inclusion of interdisciplinary methods
into legal research. As the issue at hand lies between the scientific and the
regulatory domains, research on such intersections must also consider this
interdisciplinary aspect in the methodology, by e.g. carrying out qualitative analyses,
as they can be a valuable way to assess the effectiveness of laws in their respective
context.
(Please note: this research forms part of my currently ongoing PhD project)
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The research argues that law must be seen and studied together with resilience in
an interdisciplinary way, diverting from traditional methods.
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Two Snowflake stations for breakthrough technologies.
Vasiliev, Yury - Presenting author1
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of Arctic Technologies MIPT

Abstract text

Russia, as part of its chairmanship of the Arctic Council, together with partners aim
to build two International Arctic Stations “Snowflake” in Yamal and in Murmansk
region, within the scope of the Arctic Council project “Arctic Hydrogen Energy
Applications and Demonstrations” (AHEAD).
International Arctic Station "Snowflake" - the global first-of-its-kind fully autonomous
year-round diesel-free arctic facility powered by hydrogen fuel and renewable
energy sources.
The Snowflake is a unique new platform for international cooperation between
engineers, researchers, scientists and students working on bold solutions for life
and work in the Arctic as well as for implementation environmentally friendly future
technologies in the following technological areas:
•
•
•
•
•
•
•

Energy, heat and water supply, waste disposal.
Hybrid transport, autonomous robotics incl. based on hydrogen fuel cells.
New materials and construction technologies.
Telecommunications and “smart home/village” systems.
Medicine and technology of “Living systems”.
Aero- and hydroponics.
And others breakthrough environmentally friendly technologies.

Welcome to join the Snowflake AHEAD project.
www.arctic-mipt.com
Session
Session 1 - Pan-Arctic Infrastructure Development
Research highlight 1
Snowflake is a station to test breakthrough technologies for a future widespread use
in the Arctic and non-Arctic areas.
Research highlight 2
Snowflake is a platform to make proper connection between applied science and
industry/manufacturers.
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Understanding research policy and practice through the lived experiences of
northern researchers
Perrin, Alison - Presenting author1,2
1Carleton

University, 2Yukon University

Abstract text

Academic research plays a key role in developing understanding of social, health,
and environmental issues in the Canadian Arctic, yet northern organizations and
governments struggle to find research that is relevant, respectful of local interests,
and builds local capacity. There is an ongoing conversation happening across the
North and amongst academia about the state of northern research, including
concerns about how research in the region happens, what topics it is focused on,
who is involved, who makes decisions, and where the benefits and investments
land. Alongside that conversation, there are steps being taken towards achieving a
vision of research in the North guided by northern-identified priorities and needs
and, at least partially, fulfilled by northerners conducting research. Some progress
has been made in putting leadership in the hands of northern communities,
governments, and Indigenous organizations through funding programs, research
partnerships, and individual projects co-producing knowledge, however issues
continue to exist in research decision-making and conduct.
Interviews with academic and northern-based researchers with long-term research
experience across the Canadian North were conducted to learn about their shared
and unique motivations and approaches. The interviews include researchers from
diverse disciplines working across the Yukon, Northwest Territories, Nunavut,
Nunavik, and Nunatsiavut. Through a comparison of their different approaches to
research, we investigate the associated challenges, barriers, opportunities, and
outcomes. We explore key topics related to northern research policy and practice,
including partnership, communication, engagement, funding, and leadership. This
presentation draws from over 30 interview responses to examine how academic
research programs can align with northern needs, providing both benefits to
northern communities and to the scientific community. Our analysis also provides
insight into how research can support evidence-informed policy and decisionmaking in the North.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
This study explores the challenges, barriers, and opportunities facing academic and
community-based Arctic researchers, revealing pathways to achieving successful,
relevant, engaged research.
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Understanding the role of mesopelagic communities in food security: a case
study between the Norwegian fjords and the North Sea
Zhu, Yiou - Presenting author1; Kjellevold, Marian - Co-author1; Azad, Atabak - Co-author1;
Madsen, Lise - Co-author1; Wiech, Martin - Co-author1
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Abstract text

Mesopelagic communities in the North Atlantic have been estimated to encompass
high biomasses of mesopelagic organisms. Some of these were found with high
content of nutrients, and may contribute to food and nutrition security. However,
sustainable exploitation requires further knowledge including trophic ecology and
spatial variation.
We sampled mesopelagic species from 2018 to 2020 in Norwegian fjords
(Bjørnafjorden, Boknafjorden, Hardangerfjorden and Osterfjorden) and the North
Sea (NS). We selected biomass-important/common species for sequential analyses
including Meganyctiphanes norvegica, Pasiphae sp., Maurolicus muelleri, and
Benthosema glaciale. We measured the concentrations of minerals, vitamins, fatty
acids (FAs), essential amino acids, bulk stable carbon and nitrogen isotopes, heavy
metals, and persistent organic pollutants (POPs) including polychlorinated biphenyl
(PCB6&7), dibenzodioxins (PCDDs) and dibenzofurans (PCDFs), polybrominated
diphenyl ether (PBDE7), dioxin-like and non-dioxin-like PCBs.
Individuals from both habitats had high nutrient levels and may contribute
significantly to the recommended daily intake. However, spatial variations were
observed. Regardless of species, individuals from the fjords had higher levels of all
investigated POPs, lipids and certain FAs (e.g. eicosapentaenoic acid [EPA]), but
lower levels of some other nutrients (e.g. iodine, selenium, cobalamin) than those
collected in the NS; they also tended to rely more on the benthic/recycling pathway
and had higher trophic position than the counterparts. We found no significant
correlation between size and substance concentrations across all individuals. In M.
norvegica and M. muelleri, the individuals collected from the fjords had
concentrations of EPA (0.26±0.04 and 0.56±0.09 mg/100mg wet weight [ww] for
either species respectively), total Ï‰-6 FAs (0.11±0.02 and 0.30±0.04 mg/100mg
ww, respectively) and all measured POPs higher than the NS individuals. The M.
muelleri individuals from the NS exhibited higher levels of certain nutrients (e.g.
selenium = 0.59±0.03 mg/kg ww) than those from the fjords (selenium = 0.50±0.03
mg/kg ww). For both species, all measured contaminants had levels below EFSA
maximum levels for foodstuff, except cadmium in M. muelleri from the NS
(0.07±0.01 mg/kg ww); further examination indicated the suitability of M. muelleri
from the NS as feeds.
This study indicates that common mesopelagic species may play an important role
in food and nutrient security, and spatial variations shall be taken into consideration
when utilising such marine resources. Further investigation on the temporospatial
variations in stock, composition, nutrients, contaminants and trophic ecology is
essential to ensure sustainable exploitation and utilisation of mesopelagic species.
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Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Mesopelagic species may play an important role in food and nutrient security.
Research highlight 2
Spatial variations in nutrients and contaminants in mesopelagic species can inform
the utilisation of such resources.
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Untargeted mass spectrometry-based proteomics for fish species identification
and seafood authentication
Varunjikar, Madhushri - Presenting author1; Belghit, Ikram - Co-author2; Lie, Kai K. - Coauthor1; Palmblad, Magnus - Co-author3; Meier, Sonnich - Co-author1; Rasinger, Josef D. Co-author1
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Abstract text

With globally rising demands for food and increasing pressure on over-exploited food
chains, fraud has become an emerging issue, threatening both food security and food
safety. In this context, to aid regulatory efforts, the development of sensitive, robust
and high-throughput molecular tools for food and feed authentication has been
gaining momentum. Analyses approaches such as proteomics mass spectrometry
(MS) have shown promise in the detection of incorrectly labelled products.
Commonly, for the application of these tools, genome information is key but currently,
for many marine species, sufficient information is lacking. However, as shown
recently by our group (Varunjikar et al., 2022), when combining MS analyses with
spectra library (SL) matching, commercially important fish species can successfully
be identified, differentiated, and quantified in pure muscle samples and mixtures,
respectively even in cases when genome information is scarce. In a currently ongoing
study, the previously developed MS SL-based approach is being expanded to detect
and differentiate 29 fish species from the North Sea in both individual samples and
sample mixes. The data generated here will be added to an in-house SL database for
tissue and species-specific screening of samples from marine and terrestrial origins.
The database will be publicly available and maintained to aid regulatory scientists in
the development of screening assays to verify the composition and authenticity of
both feed and food in pure and mixed samples, respectively. Here we present new
data from the ongoing study focusing on marine fish species from the North sea and
describe how these data and the approaches developed by our group can be used to
efficiently tackle current and future challenges in feed and food authentication
analyses when prospecting new resources in the Arctic.
Reference
1. Varunjikar, M. S., Moreno-Ibarguen, C., Andrade-Martinez, J. S., Tung, H.-S.,
Belghit, I., Palmblad, M., Olsvik, P. A., Reyes, A., Rasinger, J. D., & Lie, K. K.
(2022). Comparing novel shotgun DNA sequencing and state-of-the-art proteomics
approaches for authentication of fish species in mixed samples. Food Control, 131,
108417. https://doi.org/10.1016/j.foodcont.2021.108417
Session
Session 2 - Food from the Ocean and Ocean Science for Sustainable Development
- Bridging the UN Decades
Research highlight 1
Untargeted mass spectrometry-based proteomics analyses with spectra library (SL)
matching used for successful identification of commercially important fish species
from North sea
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Research highlight 2
The spectral library database for fish species will be publicly available and
maintained to aid regulatory scientists and biologist
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Using satellite observation as a tool for monitoring changing carbonate
chemistry in the Arctic Ocean to establish ocean acidification and inform fish
stock management
Green, Hannah - Presenting author1,2; Findlay, Helen S - Co-author2; Shutler, Jamie D. - Coauthor1; Land, Peter E. - Co-author2; Bellerby, Richard - Co-author3,4,5
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Abstract text

The Arctic Ocean is especially vulnerable to ocean acidification (OA) and already
experiences low pH levels and calcium carbonate saturation states not projected to
occur on a global scale until year 2100. OA is happening concomitantly in the Arctic
with warming, ice loss and freshening, and these latter changes have led to
projections that future climate scenarios will increase the economic importance of
Arctic fish stocks. We outline how OA must be considered with other potential
stressors to predict Arctic fish stocks, and to inform future fish stock management
strategies. However, our understanding of OA is data limited in the Arctic and less
likely to be well represented in biogeochemical and ecosystem models. Our
literature review identified the main obstacles that currently preclude OA from Arctic
fish stock projections and describe a roadmap for how satellite observations can be
used to address these gaps. We focus on the first research priority identified in the
review: establish organism and ecosystem physiochemical baselines by increasing
the coverage of Arctic physicochemical observations in both space and time;
outlining a method of synoptic scale monitoring of OA in the Arctic using satellites
observations.
OA can be monitored by measuring the carbonate chemistry parameters: total
alkalinity (TA), dissolved inorganic carbon (DIC), pH and pCO2. TA and DIC can be
calculated using empirical relationships developed from in situ data with measurable
oceanographic variables; salinity and temperature. Satellites now routinely monitor
these variables, hence these relationships can now be applied using satellite data.
We first evaluate published, empirical TA and DIC relationships for their use with
satellite data in the Arctic, assessing their performance compared to in situ
products. We have then developed a set of new relationships that better capture the
nuances of the Arctic Ocean, which exhibit reduced biases and uncertainties. New
relationships were created by using a large and internally consistent database,
taking advantage of new carbonate chemistry to train and evaluate relationships.
From the ¨best¨ relationships we have calculated the full carbonate system to
characterise variability of aragonite saturation state and pH. The DIC and TA
relationships performed better in some regions than others, predominantly because
our understanding of key oceanographic processes affecting the carbonate
chemistry in some regions is still lacking. To improve the relationships in these
areas more in situ data are needed. Nonetheless, satellites offer a level of synoptic
scale monitoring of OA never-before achieved in the Arctic Ocean.
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Research highlight 1
Only ten of the top forty-seven landed species in the Arctic have been studied for
ocean acidification impacts
Research highlight 2
Novel tool for monitoring changing carbonate chemistry in the Arctic Ocean
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Abstract text

Weather, water, and ice conditions in Inuit Nunangat are increasingly unpredictable
due to the effects of climate change. Rapid social and political change has also
impacted the intergenerational transfer of Inuit knowledge and has affected
subsistence harvesting practices, creating increased challenges for Inuit to travel
safely on the land (including over water and ice). We are part of a broader team of
41 Inuit, northern, and southern researchers connected in long-term research
partnerships in Inuit Nunangat to address community concerns that weather, water,
ice, and climate (WWIC) information and services are not meeting Inuit and other
northerners' needs. Our collective goal is to build an understanding of the WWIC
information that is available, and how it is shared and used in Inuit communities.
Our collaborative approach focused on engaging community-based researchers in
creating and facilitating a survey to document WWIC uses and needs.
In this presentation we will share responses and lessons learned from 121 surveys
collected by 4 Local Research Coordinators (LRCs) in our home community of
Arviat, Nunavut. Preliminary results from our collaborative analysis include
Arviarmiut-identified: 1) travel habits; 2) environmental conditions that are important
in making decisions about travel safety; 3) community and environmental
forecasting information sources that people rely on; and, 4) recommendations
related to provision, sharing and use of environmental information. We present
these findings to enhance understanding of Inuit uses and needs for WWIC
information. We also articulate community-scale recommendations to inform WWIC
service provision with the aim of improving product relevance and accessibility.
LRCs are recognized as community research leaders, and we highlight the
importance of Inuit knowledge, experience, and voices in analyzing and presenting
these results in meaningful ways for decision-makers. Ultimately, we hope that
outcomes of our work can help people travel more safely on the land.
Session
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Research highlight 1
This research to understand weather, water, ice and climate (WWIC) information
and services in Arviat is led by the Aqqiumavvik Society in Arviat, Nunavut, Canada.
Research highlight 2
Preliminary analysis of 121 surveys with Arviarmiut provides insight into community
travel habits, important environmental conditions for travel safety, and community
and environmental forecasting.
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Research highlight 3
We provide community-scale recommendations to inform WWIC service providers
aiming to improve product relevance and accessibility.
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Variability and drivers in coastal organic carbon dynamics in northern Norway
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Abstract text

In the Arctic, there is an expected increase in the transfer of organic carbon from
land to coastal systems, due to thawing of permafrost, melting glaciers and
increased precipitation. This will have implications for the structure and functioning
of coastal ecosystems, due to changes in carbon uptake, light availability, net
productivity, phytoplankton community composition and coastal ocean acidification.
In this study, we have analyzed a dataset over the period from 2017-2020 sampled
along the Norwegian coastline, at 10 stations from Bergen in the South to Kirkenes
in the North, by NIVA' s FerryBox system onboard M/S Hurtigruten. The discrete
samples include measurements of dissolved inorganic and total nutrient
concentrations, dissolved organic carbon (DOC), absorption of coloured DOC
(cDOM), chlorophyll a (Chl-a) concentration, in addition to continuous sensor
measurements of temperature, salinity, oxygen, turbidity as well as cDOM and Chl-a
fluorescence. Data on riverine discharge and transport to the relevant coastal
regions is also collated, in order to study the land-ocean coupling of the carbon
dynamics. Our main aim is to increase the understanding of the seasonal and
regional variability in coastal carbon dynamics along the northern Norwegian
coastline. We also analyze the relationship between variations in the DOC/cDOM
dynamics and relevant drivers, such as riverine inputs and marine productivity (Chla).
Session
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Research highlight 1
Unique dataset displaying both regional and seasonal variation in organic carbon
dynamics
Research highlight 2
New knowledge on absorbtion spectra of cDOM for whole northern Norwegian
coastline
Research highlight 3
Coupling novel high-resolution sensor measurements with traditional discrete water
samples
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Where are the boundaries of the Marginal Ice Zone (MIZ) in the Barents Sea?
Scientific answers for policy makers
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Abstract text

In the spring session in 2020, the Norwegian Government presented a white paper
to the Parliament updating the management plan for the Norwegian sector of the
Barents Sea. Among the central and controversial issues were the delineation of the
ice edge in a management context.
The southern border of the marginal ice zone is known as the ice edge and defined
as the southernmost extent of sea ice in April. The marginal ice zone is regarded as
a particularly valuable and vulnerable area in the management plan. No new
petroleum activities will be initiated in this area. This will apply until any changes are
made when the management plans are updated, in 2024 at the earliest. The Forum
for Integrated Ocean Management develop the scientific basis for the Norwegian
management plans. They have recommended to use the presence of sea ice in
April as a basis for delineation of the area calculated from 30 years of satellite
observations of ice extent. However, the members of the Forum had differing views
on what level of ice frequency in April to use: 30 %, as before, or 0.5 %, which
would result in the border being drawn considerably further south. This advice was
delivered as part of a substantial and updated knowledge status on the Barents Sea
to the Ministry of Climate and Environment in 2019. This was the basis for the white
paper presented in spring 2020. However, during early winter 2020, the Norwegian
Polar Institute was engaged by the Ministry of Climate and Environment to draw
maps with alternative sea ice frequencies. At the same time, we were invited by
different political parties and interest organizations to present and discuss our
advice regarding the marginal ice zone in the Barents Sea. In the end, the
Government decided to use the line where ice is found on 15 % of the days in April
(15 % ice frequency) to delineate the marginal ice zone.
We will describe the process for the updating of the management plan for the
Barents Sea, outline the scientific basis, and discuss the process of advising,
disseminating, and providing of premises for a democratic political decision on
where to draw the border of the marginal ice zone in a management context.
Session
Session 5 - Experiences from the science-policy interface in the Arctic
Research highlight 1
The concept of an integrated approach to ocean management facilitates both value
creation and protection, but how to balance the two can be challenging
Research highlight 2
Norway's ocean management is science-based, but where to draw the line between
science and policy can be controversial.
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Zoobenthic blue carbon in marine communities of the Barents Sea
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Abstract text

Sustained intense warming has led to Arctic seasonal sea ice losses. Around
Antarctica warming and marine ice changes have been more complex, but West
Antarctica has seen strong retreat of marine ice. This has caused new and longer
phytoplankton algal blooms, and responsive growth increases of benthos, driving
increases in zoobenthic blue carbon (carbon held within marine animals). This is
important because it is a powerful negative feedback on climate change (warming
decreases marine ice, which increases algal bloom duration, benthic growth,
immobilization of seabed carbon and removal of carbon from cycling). West
Antarctic marine ice losses drive benthos to store ~80 million tonnes zoobenthic
carbon, but there are very considerable differences to Arctic continental shelves. In
the Changing Arctic Ocean Seabed programme, we use comparable methods to
those used in Antarctic estimates to calculate standing stock of zoobenthic carbon
in the Barents Sea. Calibrated vertical camera deployments were made to get
accurate replicate seabed images across sites to calculate densities of epi-benthic
functional groups. Three replicate Agassiz trawls were towed to collect specimens
of zoobenthos which were also identified before measuring morphometrics, drying,
weighing and ashing and reweighing. Size spectra and carbon content of functional
zoobenthic groups were calculated and analysed against physical factors measured
at the time of collection.
Session
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- Bridging the UN Decades
Research highlight 1
This study reveals benthic marine invertebrates are good at storing blue carbon and
potentially providing a negative feedback on climate change
Research highlight 2
This study reveals the Barents Sea section of the Arctic could have a blue carbon
standing stock (storage) value considerably higher than those on the Western
Antarctic shelves
Research highlight 3
This study reveals an increase in functional groups and benthic blue carbon with a
northern latitudinal cline
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Abstract text

With climate warming, many active tidewater glaciers are retreating. The brown
plumes in front of tidewater glaciers contain high concentrations of total suspended
matter associated with the subglacial discharge of meltwater. As it rises to the
surface, the fresh glacial meltwater discharge is mixed with deep marine water,
resulting in slightly brackish conditions inside the plume. Such brown plumes are
known hotspots of zooplankton concentration for foraging seabirds. Here, by
investigating the active tidewater glaciers in inner Kongsfjorden, we provide new
insights into the importance of glacial fronts for availability of zooplankton.
Zooplankton may suffer increased mortality in the vicinity of glacial outflow due to
osmotic shock when brought in contact with the rising glacial meltwater plume. Our
study is the first to determine the efficiency of this ¨death trap¨ and consequences
on zooplankton availability by means of direct observations and modelling.
Sampling with CTD rosette and plankton nets by research vessel and helicopter
was done in early August 2016 and late July 2017 in the inner fjord basin right up to
the active glacial front. Samples of zooplankton were stained with neutral red
immediately after collection by helicopter to determine the percentage of dead.
Our results provide some key insights. Firstly, zooplankton was concentrated in the
brown glacial plumes with slightly higher biomass inside than outside (150 vs. 120
-3
mg m ), although concentrations in inner fjord were lower than further out in
-3
Kongsfjorden (>200 mg m ). The percentage of dead zooplankton in samples from
the proposed ¨death trap¨ was typically <5%, which is within the non-consumptive
mortality range reported for Arctic zooplankton samples during spring and summer
and lower than mortality in winter (up to 35%). Secondly, most zooplankton
individuals that are transported to the surface by the rising, brackish glacier plume
survive. This plankton elevator, however, makes the zooplankton more easily
accessible to surface foragers, such as black-legged kittiwakes, that often feed
inside the glacier plume. Thirdly, the mortality is elevated inside the plume
suggesting that a small fractions of the zooplankton community are exposed to
osmotic shock, which may subject them to increased predation. Elevated mortality
of zooplankton inside the plume continuously maintained for the entire glacier runoff season (~100 days) could support a substantial flux of fresh organic matter into
glacial bays. Benthic scavengers, such as Onisimus caricus and Anonyx nugax,
were abundant in the inner glacier bay and they feed on suc
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Research highlight 1
Zooplankton was concentrated in the brown glacial plumes with slightly higher
biomass inside than outside , although concentrations in inner fjord were lower than
further out in Kongsfjorden.
Research highlight 2
Most zooplankton individuals that are transported to the surface by the rising,
brackish glacier plume survive.
Research highlight 3
The mortality is elevated inside the plume suggesting that a small fractions of the
zooplankton community are exposed to osmotic shock, which may subject them to
increased predation.
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Abstract text

Arctic coastal marine ecosystems are impacted by human activities related to oil
and gas exploration, transportation and processing, industrial and urban
development. Coastal inhabitants are affected by complex pollutant mixtures
interacting with natural physico-chemical conditions. It is important to take into
account the effects of multiple components of anthropogenic activity and natural
stressors to have a comprehensively assess their impacts, which is feasible
following the ‘top-down’ strategy of environmental monitoring. There were 12 sites in
distant parts of the Barents and the Norwegian seas in our study. We assess
anthropogenic effects on different parameters of the reproduction and development
of the widespread intertidal ovoviviparous gastropod Littorina saxatilis, considering
pollution due to proximity to urban/industrial sites, concentration of the polycyclic
aromatic hydrocarbons (PAH), and salinity (as a natural stressor). Among evaluated
parameters, there were the total fecundity per female, proportion of developmental
abnormalities per brood, proportion females with abnormal offspring in their broods
as well as shifts in adult shell shape. We found out that total fecundity decreased in
low salinity areas but was not affected by PAH pollution. Shell shape allometric
relationships varied between sites depending on urban proximity; the intrapopulation
morphological disparity increased near urban sites. The frequency of abnormal
embryos per brood and incidence of females carrying such embryos increased in
urban sites, especially at low salinity, but was unrelated to PAH pollution. We also
performed Monte Carlo simulation to characterise potential consequences of
revealed effects on population requirement. It showed that the registered
embryotoxic effect from urban proximity is unlikely to lead to a significant reduction
in population recruitment of L. saxatilis in urban locations due to the high fecundity
of littorines. Possible mechanisms of the low sensitivity of L. saxatilis to the action of
PAHs at the observed concentrations require further study, as well as identification
of the cause of urban-related embryotoxic effects. The results obtained underline
the importance of multiple-stressor approach to assess anthropogenic impacts on
coastal systems.
The project was supported by the RFBR grant 18-54-20001 “Environmental
monitoring of Arctic coastal ecosystems: Sensitivity to petroleum pollution (Arctic
EcoSens)” (PI Andrei Granovitch)
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Research highlight 1
Intertidal gastropods Littorina saxatilis represent an informative indicator of urban
pollution, but not PAH pollution.
Research highlight 2
Urban pollution affects the frequency of develpmental abnormalities and stability of
development.
Research highlight 3
The revealed effects are not expected to reduce reproductive potential of a
population.
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Abstract text

Sea ice is a defining feature of polar ecosystems, seasonally representing one of
the largest habitats on Earth that provides a number of services important to human
well-being. This includes the role of microscopic algae living within the ice that
enable healthy functioning of the marine ecosystem and influences biogeochemical
cycling of elements, as well as climate relevant gases like CO2. Sea ice ecosystems
and the microbial life they support are particularly sensitive to environmental change
that is driven by the warming global climate. As a result, there is a pressing need to
address existing knowledge gaps surrounding sea ice ecosystems and to apply this
understating in the identification of future conservation and management goals for
them. Of fundamental importance to this approach are the development of new
methodologies that permit effective study of sea ice ecosystems. With this
understanding, one may then evaluate its designation as an Ecologically or
Biologically Significant Area (EBSA) based on criteria of the The Convention on
Biological Diversity (2008). Based on outcomes from the Changing Arctic Ocean
DiatomARCTIC project and recent work by members of SCOR-working group
BEPSII, we integrate existing knowledge, new research case studies, as well as a
summary of sea ice as an ESBA from a microbial perspective. From this work we
contribute to the sustainable use and protection of Arctic marine and coastal
ecosystems in a time of environmental change.
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Research highlight 1
The presence and activity of microbial life within sea ice uniquely contribute to a
number of services important to human well-being
Research highlight 2
Sea ice may be designate as an Ecologically or Biologically Significant Area (EBSA)
Research highlight 3
The complexity and severity of conditions in sea ice present enormous challenges
for scientific investigations; making support for methodological innovation critical to
their study
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