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Publishable Executive Summary 
 

Indigenous peoples in the circumpolar North are threatened by multiple environmental and social changes 
that affect the sustainability of traditional family-based nomadic use of natural resources. These impacts are 
ŜȄŀŎŜǊōŀǘŜŘ ōȅ ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜǎΩ ƭŀŎƪ ƻŦ ǾƻƛŎŜ ƛƴ ƎƻǾŜǊƴŀƴŎe strategies, research activities, management 
and adaptation responses. Indigenous reindeer herders have been facing increasing encroachments from 
other forms of land use, such as forestry, strictly protected areas and tourism, that change the 
vegetation.  Added to these impacts are climate changes that will create challenges for reindeer herding in 
the future. έΧRemember, it is not us reindeer herders who have been the cause of climate change.  The 
reindeer know what paths to take. Many people have lost their connection with nature, but the animals 
maintain this connection and that is why we follow the reindeerΦέ {ŜƴƛƻǊ ǊŜƛƴŘŜŜǊ ƘŜǊŘŜǊ ±ŀǎǎƛƭȅ ±ŀǎǎƛƭƛŜǾƛŎƘ 
Nomchaivyn of brigade nr 4 in Kanchalan, Chukotka AO EALAT Reindeer herders Vulnerability network study. 
 
  
The aim of this work is to develop a guide for INTERACT research stations and indigenous and local 
communities to facilitate and strengthen 
cooperation on adaptation research 
related to Arctic change and integrated 
local observation systems. We aim to 
reinforce the cooperation through 
enhancing the mutual understanding of 
different knowledge systems and 
perspectives and to the best of our 
ability explain and increase the value of 
Indigenous knowledge. The main 
message will be that we need to work 
together. 
 
  
 

Our work is based on the comparison and 
analyse of respective case studies and how the cooperation is implemented in case study locations but also 
in other locations where researchers and Indigenous peoples cooperate. These topics are discussed through 
the case studies and especially the local meetings where both sides have shared their experiences about the 
existing cooperation. We will raise some key concepts that are essential in development of the cooperation 
and making partnerships. We found out some well working examples of different types and levels of 
cooperation. There definitely will be room for improvement in the research stations and the cooperation 
models they have with the Indigenous peoples and local communities around. We for example found that 
some research topics are important for the research stations themselves are not exactly those that serve the 
Indigenous peoples, local communities and local livelihoods the best. Some types of cooperation are already 
implemented in respective locations and research stations but there could be so much more cooperation 
that would benefit the Indigenous peoples and local communities. What that could be? That is something 
that needs to be asked from the people themselves. Indigenous peoples need to be included in the processes 
from the beginning. 

While the number of scientific articles about vegetation and snow change involving the three research 
stations are vast, they are lacking Indigenous ǇŜƻǇƭŜǎΩ ǘǊŀŘƛǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ ƛƴ ǘƘŜ ǎǘǳŘƛŜǎΩ ŘŜǎƛƎƴΣ Řŀǘŀ 
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collection or discussion. Furthermore, ethical guidelines, systems for including Indigenous knowledge and 
organized cooperation between reindeer herders and researchers are lacking at the Kevo station. Yet 
ǊŜƛƴŘŜŜǊ ƘŜǊŘŜǊǎ ōŜƭƛŜǾŜ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƛƴŎǊŜŀǎŜ ŎƻƻǇŜǊŀǘƛƻƴ ōŜŎŀǳǎŜ ǘƘŜ ƘŜǊŘŜǊǎ άƘŀǾŜ ǎƻ ƳǳŎƘ 
ƪƴƻǿƭŜŘƎŜ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ǎƛƴŎŜ ǘƘŜȅ ǎǇŜƴŘ ǎƻ ƳǳŎƘ ǘƛƳŜ ƻǳǘ ǘƘŜǊŜΦέ 9ƳōǊŀŎƛƴƎ άǘǿƻ ǿŀȅǎ ƻŦ ƪƴƻǿƛƴƎ 
and a co-ǇǊƻŘǳŎǘƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜέ ǿƻǳƭŘ ŜƴǎǳǊŜ ǘƘŜ ƴŜeds of the local reindeer herders would be met. Such 
information and scientific knowledge are important for reindeer herders to adapt to on-going and future 
environmental changes.   
 
Traditional knowledge is based on experience and is knowledge that is accumulated in people's memory and 
actions over multiple generation For example article 26 of the Declaration on Science and the Use of Scientific 
Knowledge in World Conference on Science (UNESCO нлллύ ǎǘŀǘŜǎΥ άthat traditional and local knowledge 
systems, as dynamic expressions of perceiving and understanding the world, can make, and historically have 
made, a valuable contribution to science and technology, and that there is a need to preserve, protect, 
research and promote this cultural heritage and empirical ƪƴƻǿƭŜŘƎŜέ 
Indigenous Peoples traditional knowledge is actually validated in the same way that scientific knowledge is 
found valid through trial and error. The mainstream community has today begun to demand the 
implementation of this traditional knowledge, and institutions such as the United Nations require and 
encourage that traditional knowledge be embedded into scientific research of the natural environment.  We 
ǊŜŎƻƳƳŜƴŘ ŀƭƭ ǊŜǎŜŀǊŎƘ ǎǘŀǘƛƻƴǎ ǘƻ ǳǎŜ LƴŘƛƎŜƴƻǳǎ tŜƻǇƭŜǎΩ ƴŜŜŘǎ ŀƴŘ ǘǊŀŘƛǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ in the planning 
of their work, in the design, collection and validation of data used, and in the discussion of the main findings. 
It is almost impossible to try to cooperate and fulfill a research project together with the scientists and 
traditional knowledge holders such as reindeer herders who are in the front line of the climate change effects 
in their daily working life if both sides are not seated at the table and their knowledge through their voices is 
not heard. 
 
This is a guide on how to manage cooperation between local communities and scientists and how to consider 
and respect the ethical considerations in co-production of knowledge.  
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1. Introduction 
 
INTERACT is an infrastructure project under the auspices of SCANNET, a circumarctic network of currently 88 
terrestrial field bases in northern Europe, Russia, US, Canada, Greenland, Iceland, the Faroe Islands and 
Scotland as well as stations in northern alpine areas. INTERACT specifically seeks to build capacity for research 
and monitoring in the European Arctic and beyond, and is offering access to numerous research stations 
through its Transnational Access program. This EU Horizon 2020 project has a main objective to build capacity 
for identifying, understanding, predicting and responding to diverse environmental changes throughout the 
wide environmental and land-use envelopes of the Arctic. This is necessary because the Arctic is so vast and 
so sparsely populated that environmental observing capacity is limited compared to most other latitudes.  
 
International Centre for Reindeer Husbandry (ICR) is responsible for Work Package 9 in the INTERACT project, 
together with a range of partners. The main deliverable in the project is this guidebook. The overall aim for 
this book is to provide guidelines for cooperation between station managers, researchers and the local 
community. Increased dialogue between the research community and the local community in a two-way 
communication on equal terms, will lead to better mutual understanding and information sharing. The 
cooperation between the research stations and the local communities shall provide information on what is 
needed to adapt to changes and how to develop integrated local monitoring strategy. Our first chapter will 
introduce the reader to the main concepts and the thinking behind the work. Robert Corell, Karin Lochte and 
Michaela Stith will set the base to the guide with their articles. Chapter 2. Recommendations for developing 
cooperation: The guidelines will frame the guidelines through our recommendations to research entities 
working with the Indigenous peoples. In chapter 3. Examples of cooperation models in Integrated observation 
systems we have gathered some examples that we see as good examples of cooperation models in integrated 
observation systems. There will also be a chapter about SAON (Sustaining Arctic Observing Networks) by Jan 
Rene Larsen & Thorsteinn Gunnarsson. 
 
In work package 9 there are three case studies located at:  

¶ the Arctic station in Qeqertarsuaq in Disco Bay in Greenland together with Aarhus university lead the 
first case study about adapting to climate change and ensuring sustainable use of living resources 

¶ the Kevo station in Northernmost Finland, research station owned bythe university of Turku having 
ICR as a leading partner about adapting reindeer husbandry to vegetation change and snow cover 
changes 

¶ the Kajbasovo Station in Siberia, Russia led by Tomsk State University with a focus on forestry, 
hunting and fishing tourism, agriculture and potential new land uses in a warmer climate. 

 
More detailed description of the case studies in chapter 4. Case studies of varying interactions between 
stations, people and decision makers. These texts are from the case study reports.  Chapter 5. Making 
partnerships between research entities and Indigenous peoples and local communities analyse the current 
cooperation models that the case study research stations have with the Indigenous communities and local 
people around. In chapter 6. Adaptation and Responding to change the focus is in the changes that the case 
studies have expressed. We end our work for the Lessons learned and raise some important aspects to take 
into account before concluding ǘƘŜ ǿƘƻƭŜ ƎǳƛŘŜ άōƻƻƪέ ǘƻ ƻǳǊ ǎǳƎƎŜǎǘƛƻƴǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ 
 
In this project we have had a strong focus on Indigenous peoples who, in most of the case studies, are the 
local people around the research stations. Kevo research station is located in Utsjoki municipality where the 
majority of the local people are Sámi. In Qeqertarsuaq the majority are the Inuit. The Indigenous peoples in 
the Arctic have lived there for thousands of years. Managing to survive such harsh climatic conditions, and 
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managing to adapt to earlier changes is not done without a well-founded knowledge base within the people 
in the Arctic.  
 
Traditional knowledge can be found in all indigenous communities, and it is knowledge created out of local 
living conditions and passes on from generation to generation (Nordin-Jonsson 2011). The Permanent 
participants in the Arctic Council have agreed on ŀ ǿƻǊƪƛƴƎ ŘŜŦƛƴƛǘƛƻƴ ƻƴ ¢ǊŀŘƛǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ ά¢ǊŀŘƛǘƛƻƴŀƭ 
Knowledge is a systematic way of thinking and knowing that is elaborated and applied to phenomena across 
biological, physical, cultural and linguistic systems. Traditional knowledge is owned by the holders of that 
knowledge, often collectively, and is uniquely expressed and transmitted through indigenous languages. It is 
a body of knowledge generated through cultural practices, lived experience including extensive and 
multigenerational observations, lessons and skills. It has been developed and verified over millennia and is 
still developing in a living process, including knowledge acquired today and in the future, and it is passed 
ŦǊƻƳ ƎŜƴŜǊŀǘƛƻƴ ǘƻ ƎŜƴŜǊŀǘƛƻƴέ όhǘǘŀǿŀ ¢ǊŀŘƛǘƛƻƴŀƭ YƴƻǿƭŜŘƎŜ tǊƛƴŎƛǇƭes).  
 
Traditional knowledge is often defined from the theoretical framework of Traditional ecological knowledge. 
άa cumulative body of knowledge, practice and belief, evolving by adaptive process and handed down through 
generations by cultural transmissions, about the relationship of living beings (including humans) with one 
another and with the environmentέ ό.ŜǊƪŜǎ Ŝǘ ŀƭΦ нлллΥ мнрнύΦ    
 
There is a common feature within these definitions, that IK is transferred from one generation to another 
generation. IK is practical knowledge that is connected culturally and locally. Some aspects of traditional Sami 
reindeer herding knowledge can be held to correspond with scientific knowledge; others differ from it or go 
beyond the subject area with which western scientific knowledge has been occupied. However, all these 
aspects concern the siida members' efforts to continuously form and realize an acting siida. (Sara 2009) 
 
The rapid changes in the Arctic puts an enormous pressure on the people living in the Arctic, and for the 
people to adapt and to build resilience to these changes, access to the best available knowledge for the local 
communities is needed. Indigenous Peoples with their indigenous knowledge have been able to adapt to 
changes and build robust and resilient societies in the Arctic. Indigenous peoples have managed to adapt to 
earlier climate changes, but now and in the future Arctic can experience more extreme climatic shifts and 
changes that are never experienced before. Globalization process is changing the Arctic, for instance the 
increasing development of extractive industries and increasing human activity. For the people in the Arctic 
communities to be able to adapt to changes, the communities need to be a part and benefit from the 
globalization processes. 
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1.1 International Network for Terrestrial Research and Monitoring in the Arctic 
!ƴ hǾŜǊǾƛŜǿ ƻŦ ²ƻǊƪ tŀŎƪŀƎŜ ф ƻŦ ǘƘŜ Lb¢9w!/¢Ωǎ 9¦κ9/ IƻǊƛȊƻƴ нлнл tǊƻƎǊŀƳ 

Prof. Dr. Robert W. Corell 

Adjunct Professor, University of Miami (US); Professor/II  at the University of the Arctic and its International 
Centre for Reindeer Husbandry (Norway); Principal and Board of the Global Environment and Technology 
Foundation and its Lead at its Center for Energy and Climate Solutions (US); Board of Trustees Member, 

Bermuda Institute of Ocean Sciences (Bermuda) and Director and Co-Founder, The Rising Seas Institute (US) 

 

¢ƘŜ /ƘŀƭƭŜƴƎŜǎ ŦŀŎƛƴƎ ǘƘŜ Lb¢9w!/¢Ωǎ ²ƻǊƪ tŀŎƪŀƎŜ фΥ The Earth has entered an era of transformative 
change in which human actions have joined biogeophysical forces as drivers of change on local and global 
scales. The world of the future will differ markedly from the world humankind has known in recent decades. 
Global forces are generating far-reaching changes in the Arctic, which in turn, have intensified both the scale 
and pace of global changes. Efforts to address Arctic issues constructively must recognize these 
developments as a point of departure. Human actions on a global scale are increasing the complexity and 
Ǿƻƭŀǘƛƭƛǘȅ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǎȅǎǘŜƳǎ, which have unparalleled consequences for the circumpolar high north across 
ŀ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎ ƛƴ ǘƘŜ !ǊŎǘƛŎ ǊŜƎƛƻƴΦ άThe rapidly changing Arctic 
will have profound environmental, social, cultural, economic, and geopolitical effects that extend well beyond 
the region. Warmer temperatures and melting ice create rising seas and increasingly strong and 
unpredictable storms around the globe, and pose new ecological risks to local livelihoods. Less ice for longer 
periods each year brings the promise of new transportation routes and access to natural resources, but the 
opportunities do not come without challenges. This will mean more traffic in a region lacking infrastructure, 
environmental safety measures, and widespread search and rescue capabilitiesέΦ 

! {ǳƳƳŀǊȅ ƻŦ Lb¢9w!/¢Ωǎ ²ƻǊƪ tŀŎƪŀƎŜ ф tǊƻƎǊŀƳΥ ¢ƘŜ Lb¢9w!/¢Ωǎ ²ƻǊƪ tŀŎƪŀƎŜ ф ό²tύ Team focused 
on expanding and extending, both scientific and indigenous knowledge concerning the drivers that affect 
changes across the circumpolar Arctic regions and the way those changes profoundly affect, for example, the 
ƛƴŎǊŜŀǎŜǎ ƛƴ ǘƘŜ ŜȄǘǊŜƳŜǎ ƻŦ ǘƘŜ ƴƻǊǘƘŜǊƴ ƘŜƳƛǎǇƘŜǊŜΩǎ ǿŜŀǘƘŜǊΣ ǘŜǊǊŜǎǘǊƛŀƭ ŀƴŘ ƻŎŜŀƴƛŎ ŜŎƻǎȅǎǘŜƳǎ ƻŦ 
importance to societies, and the rising of the seas from glacial melting. Further, the Work Package 9 Team 
outlined and sought to frame programmatic strategies and operational actions that would enhance a deeper 
scientific understanding and more explicitly, the indigenous knowledge, for the laboratories and research 
centers in the INTERACT network. This was viewed as essential in order to provide key elements in a process 
that fosters a dialogue between local communities, researchers and INTERACT station managers that:  

1. Enabled adaptation actions, 
2. Identified the explicitly the data and information needed to implement adaptation actions and 
3. Supported the development of an integrated data observations and monitoring system enables end-
ǳǎŜǊǎ ǘƻ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ƘƛƎƘ ǉǳŀƭƛǘȅ Řŀǘŀ ǘƘŀǘ ŜƴŀōƭŜ Lb¢9w!/¢Ωǎ ƭŀōƻǊŀǘƻǊƛŜǎ and research centers 
to provide important societal benefits.  

aƻǊŜ ŘƛǊŜŎǘƭȅΣ ǘƘŜ ²ƻǊƪ tŀŎƪŀƎŜ ф ¢ŜŀƳΩǎ ǿƻǊƪ Ǉƭŀƴ ŦƻŎǳǎŜŘ ƻƴ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘƻǎŜ ƪŜȅ ŜƭŜƳŜƴǘǎ ƻŦ ŀƴ 
integrated data and information observation system that would enable local communities, in concert with 
INTERACT laboratories and research centers, to more effectively respond to the environmental and socio-
economic challenges of the present and those projected for the future, though participation in SAON and 
other Arctic-focused observational data and assessment venues. To facilitate implementing these issues, the 
²tф ¢ŜŀƳ ŦƻŎǳǎŜŘ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ǘƘƛǎ άGuide BookέΣ ŘŜǎƛƎƴŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ǘƘŜ Lb¢9w!/¢ research 
stations, the research station managers and their affected communities so that the INTERACT network can 
facilitate the use of the observations, data and information, in order to support the scientific and indigenous 
partners research and their programs. In order to support local communities in their efforts to develop 
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adaptation and coping practices that addresses the transformative change across the circumpolar the Arctic. 
Work Package 9 has been led by the International Centre for Reindeer Husbandry. The Work Package 9 Team 
Ƙŀǎ ŜȄǇƭƛŎƛǘƭȅ ǎƻǳƎƘǘ ǘƻ ŜƴƎŀƎŜ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜƭȅ ǿƛǘƘ ǘƘŜ Lb¢9w!/¢Ωǎ ǇǊƻƎǊŀƳǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀƳƻƴƎ ǘƘŜ !ǊŎǘƛŎ 
indigenous peoples and their communities. 

¢ƘŜ b9² !w/¢L/ !ŦŦŜŎǘƛƴƎ Lb¢9w!/¢Ωǎ Research stations 

The global scale of change and the role ǘƘŜǊŜƛƴΣ ǎǳƎƎŜǎǘ ǘƘŀǘ ŀ άNew Arcticέ ƛǎ ŜƳŜǊƎƛƴƎ ǿƘƛŎƘ ƭŜŀŘǎ ǘƻ ƴŜǿ 
ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ ŦƻǊ άNavigating this New ArcticέΦ ¢ƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘƴŜǎǎ ƻŦ ǘƘŜ !ǊŎǘƛŎ ŀƴŘ 
global interactions are increasingly nested in a global socio-economic and geopolitical framework where 
global issues affect the Arctic, and conversely, the Arctic is increasingly affecting the global earth system. In 
a context of άbŀǾƛƎŀǘƛƴƎ ǘƘƛǎ bŜǿ !ǊŎǘƛŎέ, The over two do Arctic Ministers Science recently concluded that 
there are four themes which can provide the foundation for implementing the Arctic-Focused research, 
education and adaptation priorities. The second Arctic Science Ministerial (ASM2) took place in Berlin, 
Germany on the 25-26 October 2018. The main goal of the ASM2 is to further co-operation in arctic science, 
by addressing challenges and creating joint action (UArctic 2018). 

 

¢ƘŜ aƛƴƛǎǘŜǊƛŀƭ ŦƻŎǳǎŜŘ ƻƴ άthe full range of economic, social and environmental issues for the development 
of the Arctic regionέΣ ǿƘŜǊŜ ǘƘŜǎŜ ŦƻǳǊ άPoints at Issueέ ŜƳŜǊƎŜŘΥ 

¶ The Changing Climate is the transformative theme that interconnects the systems within the Arctic to 
Planet Earth. 

¶ Socio-Economic Changes across the Arctic that have global-scale implications. 

¶ Geopolitical Realities, Governance Issues and Treaties will increasingly have implications for Arctic and 
its global connectivity. 

¶ Environmental Change, Challenges Human Health and the Societal Well-being across the Arctic and 
from drivers of change from with global environmental and socio-economic systems. 

Further and more directly, the Arctic Science Ministerial concluded that by focusing on the following three 
major programmatic priorities, there is an increased potential to facilitate sustainable socio-economic 
development, environmental stewardship, and the health and well-being of indigenous and other residents 
of the Arctic region: 

¶ Arctic Observational Capabilities: A commitment to strengthening, integrating and develop a sustaining 
Arctic observational capability and system, 
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¶ Enhance Knowledge of Change: An understanding the dynamics of the range of changes that impact 
the Arctic cultures and peoples, and 

¶ Building Adaptive Capacities: To assess vulnerabilities, to increase the resilience of Arctic environments 
and societies and to develop effective adaptive capacities for the peoples of the Arctic region. 

¢ƘŜ YŜȅ vǳŜǎǘƛƻƴǎ ŦƻǊ ǘƘŜ Lb¢9w!/¢Ωǎ ²ƻǊƪ tŀŎƪŀƎŜ ф: The Work Package 9 focused in questions such as: 
²Ƙŀǘ ŀǊŜ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ǊŜǎŜŀǊŎƘ ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ ǎǘŜǇǎ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ Lb¢9w!/¢Ωǎ Work Package 9 Team to 
expand and extend knowledge of the drivers that addresses change across the circumpolar Arctic regions?  
What frames programmatic strategies and operational actions that will develop a deeper scientific 
understanding, and more explicitly the indigenous knowledge of the Arctic region? What role is the essential 
role that the research stations within the INTERACT network that fosters a constructive dialogue between 
local communities, researchers and INTERACT station managers? 

The Elements of Work Package 9: 

The programmatic elements that could help focus the results and adaptation strategies of the Working 
tŀŎƪŀƎŜ ф ¢ŜŀƳ ŀǊŜ ƴŜǎǘŜŘ ƛƴ ǘƘŜǎŜ ŦƻǳǊ άPoints at IssueέΦ ¢ƘŜǎŜ ŜƳŜǊƎŜŘ ŘǳǊƛƴƎ ōƻǘƘ ǘƘŜ !ǊŎǘƛŎ {ŎƛŜƴŎŜ 
Ministerial Meetings in 2016 and in 2018. They were enhanced by other studies and assessments. For 
example, tƘŜ !ǊŎǘƛŎ /ƻǳƴŎƛƭΩǎ ǇǊƻƎǊŀƳǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƴŜŜŘǎ ŀƴŘ ƛƴǘŜǊŜǎǘ ƻŦ !ǊŎǘƛŎ ƛƴƘŀōƛǘŀƴǘǎ ŎƻǾŜǊǎ ŀ ǿƛŘŜ 
array of foci, from mental and physical health and well-being, to sustainable development, local engagement, 
ŜŘǳŎŀǘƛƻƴΣ ȅƻǳǘƘ ŀƴŘ ƎŜƴŘŜǊ ŜǉǳŀƭƛǘȅΦ ¢ƘŜ ŦƻǳǊ άPoints at Issueέ ŀǊŜ: 

1. The Changing Climate  

2. Socio-Economic Change 

3. Geopolitical Realities, Governance Issues and Treaties  

4. Environmental Change, Challenges Human Health and the Societal Well-being 

First: Addressing the Changing Climate Issues: There are three questions concerning changing climate that 
were central to the Work Package 9 Team, driven by the reality that changing climate is a transformative 
theme that interconnects systems within the Arctic to Planet Earth, including:   

¶ Natural and Human Process Interactions: 
How have natural processes and human 
actions affected the global carbon cycle on 
land, in the atmosphere, in the ocean and 
ecosystems?  

¶ Socioeconomic Trends: How have 
socioeconomic trends affected atmospheric 
levels of the primary carbon-containing 
gases, carbon dioxide (CO2) and methane 
(CH4), across the Arctic? 

¶ Climate Change Issues: How have species, 
ecosystems, natural resources, and human 
systems been impacted by increasing 
greenhouse gas (GHG) concentrations, 
associated changes in climate, and carbon 
management decisions and practices, 
ƛƴŎƭǳŘƛƴƎ ŘǊƛǾŜǊǎ ǎǳŎƘ ŀǎ άBlack Carbonέ ŀƴŘ ά!ǊŎǘƛŎ ŀƳǇƭƛŦƛŎŀǘƛƻƴέ feedbacks? 
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Second: Addressing Socio-Economic Change Issues. There are new and transformative geopolitical issues 
and challenges that affect regional development, particularly from the increasing desire of nations to further 
ŘŜǾŜƭƻǇ !ǊŎǘƛŎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΥ άThe development of natural resources in the rapidly changing Arctic that 
will have profound environmental, social, cultural, economic and geopolitical consequences that extend well 
ōŜȅƻƴŘ ǘƘŜ ǊƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ƳŜƭǘƛƴƎ ǎŜŀ ƛŎŜέ (See for example Stephen, K. 2018).  The 
interconnectedness of the Arctic and global interactions of these increasingly nested global socio-economic 
and geopolitical realities makes these realities global that directly affects the Arctic. Conversely, the Arctic is 
increasingly changing the global earth system. The realities of the scale of these changes are such that there 
ƛǎ ŀ άNew ArcticέΦ Lǘ ƛǎ ŦǳǊǘƘŜǊ ƴŜǎǘŜŘ ƛƴ ŀƴ ŜƳŜǊƎƛƴƎ άGlobal Knowledge Revolution" (University World News 
2014) that is already affecting economic, social and environmental changes of unprecedented importance to 
Arctic societies, business and governance and the 
need for enhanced scientific and indigenous 
knowledge. 

Third: Addressing Geopolitical Realities, 
Governance Issues and Treaty Considerations. 

Many territorial claims are still unresolved. The Arctic 
has become a highly dynamic socio-economic and 
interconnected ecological and governance system, 
with needs to understand more fully as there are 
new emerging unpredictable Arctic territorial claims 
that are also drivers of socio-economic and 
geopolitical change, including: 

¶ Stakeholders land claims are a profoundly 
important reality for the indigenous cultures 
and peoples of the circumpolar Arctic:  

¶ Effective governance issues are emerging 
realities, such as the international waters in the central Arctic Ocean:  

¶ New Arctic governance mechanisms will be essential to effectively manage the regional and global 
Arctic governance challenges. 

Fourth: Addressing Environmental Change, Challenges Human Health and Societal Well-being. Arctic 
ecosystems are undergoing rapid changes as a result of global climate change, with significant implications 
for the livelihoods of Arctic peoples. who live in a mixed economy based on various forms of income and 
widespread subsistence harvesting of fish and game, perceive and experience climate change as embedded 
among numerous other factors affecting subsistence patterns and practices. Changing lifestyles, decreasing 
interest by younger generations in pursuing subsistence livelihoods, and economic challenges are greatly 
affecting contemporary subsistence patterns and practices in rural Alaska. Observations of climate change 
are perceived, experienced, and articulated to researchers through a broader lens of these linked lifestyle 
and cultural shifts. Therefore, it can be argued that to properly assess and understand the impacts of climate 
change on the subsistence practices in Arctic communities, it is essential to consider the total environment 
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of change that is dramatically shaping the relationship between people, communities, and their surrounding 
environments. 

 

¢ƘŜ YŜȅ /ƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ Lb¢9w!/¢Ωǎ ²ƻǊƪ tŀŎƪŀƎŜ ф  

The preceding section is designed to provide a foundation that identifies those key elements of an integrated 
data and information observation system that will enable local communities, in concert with INTERACT 
laboratories and research centers, to more effectively respond to the environmental and socio-economic 
challenges of present and those projected for the future, including producing the Guide Book.  

The foundational strategy to guide the development of the INTERACT Guide Book 
ƛǎ ŦƻǳƴŘŜŘ ƻƴ ŀƴ άevidence-basedέ ǎǘǊŀǘŜƎȅ ǘƘŀǘ ŦƻŎǳǎŜǎ ƻƴ ŀ άuse-inspiredέ 
research and assessment program in the INTERACT centers and laboratories that is 
designed to contribute directly to a deepened understanding of the basic elements 
of the Earth System relevant in the Arctic ŀƴŘ ƻǘƘŜǊ ǊŜŀŎƘŜǎ ƻŦ ǘƘŜ άIƛƎƘ bƻǊǘƘέΦ 
Further and of substantial importance that the programs of the INTERACT research 
stations are designed to enhance and facilitate policy development, decision-
making capabilities and well-being of the local communities and their cultures.  

Therefore, the preceding section sought to outlines the key information deemed essential for the Work 
Package 9 work plan: 

1. Develop an INTERACT Guide Book: The Guide Book designed for scientists, research station 
managers, insightful indigenous leaders and local communities that will enable them to develop a 
deeper mutual understanding of how to work together and facilitate the development of an 
integrated local scientific and indigenous knowledge observation system that focuses on the present 
and predicted local environmental change. The guide book will include a general section on key steps 
in the process for facilitating a dialogue between local indigenous communities, researchers and 
station managers that identifies strategies and practices to implement local adaptation actions. It 
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will be based on the essential information that is needed to adapt and how such actions can lead to 
integrated local research and education program that supports the observation, data and 
information monitoring strategy. It is intended that the INTERACT Guide Book will be used to 
develop, in a standardized format, the three Work Package 9 Case Studies, i.e., at the Arctic Station, 
West Greenland, the Kevo Station, Finland and the Kajbasovo Research Station, Siberia, Russia.  

2. Develop an Integrated Observation and Monitoring Strategy to Support Adaptation: Adaptation 
requires a wide and diverse scientific and indigenous knowledge base derived from multiple players, 
from INTERACT research stations, local communƛǘƛŜǎ όƛƴŎƭǳŘƛƴƎ ǊŜǎƻǳǊŎŜ ǳǎŜǊǎΣ bDhΩǎ ŀƴŘ ƭƻŎŀƭ 
decision makers) and from other sources (satellites and other remote sensing systems, community-
based observations, IPCC, Arctic Council and other national and international assessments), including 
focusing on: 

a. Identify current and projected environmental changes perceived as important for 
developing present and future adaptation strategies.  

b. Observe, explain and predict changes to the natural environment and the drivers of change.  

c. Scientific contributions are particularly important for monitoring and research requiring 
specialized technology and analytical tools. 

d. Develop and implement integrated knowledge pools and local observing systems feeding 
into local, national and regional decision-making structures, thus enabling adaptation to change. 

An Aspirational Goal: The development of an integrated local observing system will enable communities to 
monitor how well the local communities have adapted and learn from and improve the database from which 
refined predictions can be made. Although each community will have specific adaptation needs and decision-
making structures, each can learn about approaches from other communities.  

 

Summary: ¢ƘŜ ƳŀǘŜǊƛŀƭ ƻǳǘƭƛƴŜŘ ƘŜǊŜƛƴ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǎŜǘ ǘƘŜ ǎǘŀƎŜ ŦƻǊ ²ƻǊƪ tŀŎƪŀƎŜ фΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ 
ƻǾŜǊŀƭƭ Ǝƻŀƭ ƻŦ Lb¢9w!/¢ ǘƻΥ άEnhance an understanding of Arctic biogeophysical terrestrial system by 
enhancing the interactions between the observing and process-based communities and among various 
ŘƛǎŎƛǇƭƛƴŜǎ ŀƴŘ ŘƻƳŀƛƴǎέ. The internet and its many tools/apps provide an unprecedented power of 
observation and interpretation of changes in the Arctic environment and ecosystem services. Environmental 
governance has the potential to be significantly transformed by Smart Earth technologies, which deploy 
enhanced environmental monitoring via combinations of information and communication technologies (ICT), 
conventional monitoring technologies (e.g. remote sensing), and Internet of Things (IoT) applications (e.g. 
Environmental Sensor Networks (ESNs). (Bakker & Ritts 2018.)  It is in this context, that this work (WP9) is 
designed to improve the well-being of Arctic inhabitants and aiding the people and their cultures to adapt to 
local and global environmental changes. Most importantly, INTERACT through this EU/EC project will 
importantly entrain and provide an educational base for next generation of environmental scientists and 
indigenous partner experts to provide information to local and high-level regional organizations and decision-
makers. The scale and complexity of the Arctic system will require international cooperation to identify, 
understand, predict and manage environmental change, an enabling capability of the INTERACT Network. 
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1.2 Arctic Science Cooperation - The Outcome and the Consequences of the second Arctic Science 
Ministerial meeting  

Prof. Dr. Karin Lochte 

Vice-President of Scientific Committee on Antarctic Research, board member of the International Arctic 
Scence Committee, Former Chair of the European Climate Research Alliance 

 

A temperature rise of 1.5°C or 2°C globally means an average increase of 3-4°C in the Arctic, which can be 
even higher locally. This will make a dramatic difference to the Arctic and would speed up sea ice loss, melting 
of the Greenland Ice Sheet and thaw of permafrost regions. It is clear from the pace and scale of change that 
the Arctic requires our utmost attention. In fact, the Arctic is a warning for the rest of the world. In the face 
of these changes, we must act now. We require new ways to join forces for effectively planning, funding and 
implementing research. Moreover, we need to co-design the research with Arctic peoples in order to address 
the risks in the regions and develop adaptation strategies.  

The first White House Arctic Science Ministerial in 2016 brought Arctic research concerns to the forefront of 
worldwide attention. It became clear that all nations must work together to confront and combat Arctic 
ŎƘŀƴƎŜ ōȅ ǘƘŜ ōŜǎǘ ǎŎƛŜƴŎŜ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜ ¦{!Ωǎ ƛƴƛǘƛŀǘƛǾŜ ǿŀǎ ǘŀƪŜƴ ǳǇ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ ŀƴŘ DŜǊƳŀƴȅΣ 
who held the second Arctic Science Ministerial (ASM2) in Berlin on 25th and 26th October 2018.  

The Major Outcome of ASM2: At the ASM2, science ministers or secretaries of state of 30 countries, six 
Indigenous organizations, ten international organizations and 280 scientists came together with the aim to 
promote cooperation in Arctic science by addressing challenges and joint actions. It highlighted the need for 
a greater sense of urgency among decision-makers regarding the globally important changes taking place in 
the Arctic. The discussions concentrated on three major scientific themes that not only concern deterioration 
of the environment but also look at changes in society, economy and technology:  

Theme 1. Strengthening, Integrating and Sustaining Arctic Observations, Facilitating Access to Arctic Data, 
and Sharing Arctic Research Infrastructure 

Theme 2. Understanding Regional and Global Dynamics of Arctic Change 

Theme 3. Assessing Vulnerability and Building Resilience of Arctic Environments and Societies 

All participating scientists and politicians agreed that better Arctic observations were needed as we do not 
yet have the appropriate data to better understand and predict Arctic changes. Therefore, observing systems, 
including community-based observations, need to be improved and maintained on a long-term basis and 
require adequate and sustained financial support. First steps to develop strategic international observation 
and data frameworks are made by the Sustaining Arctic Observing Networks (SAON). As was shown by EU 
projects, SAON observations can provide the basis for large economic benefits (The second Arctic Science 
Ministerial 2018). It is important that Arctic observation systems are developed jointly with relevant 
stakeholders and rights-holders who embrace open data sharing. The vast and inhospitable regions of the 
Arctic also require new technologies for observations and improving the safety of people in remote 
settlements. Furthermore, new ways should be developed among countries and research institutions to 
share expensive infrastructure.  

Understanding linkages between Arctic changes, mid-latitudes and the global climate system are critical as 
many millions of people world-wide are potentially impacted by sea level rise and extreme weather events. 
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Some large projects are already underway or are planned to improve the understanding of Arctic climate 
processes and narrow errors of predictions. In the MOSAiC flagship project, the research icebreaker 
Polarstern has overwintered in the central Arctic Ocean frozen in the sea ice to provide much needed winter 
data and improve understanding of physical and biological sea ice related processes. A similar flagship project 
is being planned for a terrestrial observation under the name of T-MOSAiC. As substantial ecosystem changes 
are happening, the adaptation potential of marine and terrestrial ecosystems must be understood. In this 
context, projects led by Indigenous scientists and supported by grants would help to highlight Indigenous 
knowledge in understanding regional Arctic changes and link it to international research.  

A healthy environment is the basis for life in the Arctic, but the present changes are large and detrimental. 
Major issues are pollution mainly coming from mid-latitudes, food security, health and negative impacts from 
economic development. As some regions are more subject to negative developments than others, regional 
hot spots of risks need to be identified and protected. Also, areas of specific ecosystem value ς like last ice 
areas that are retreats for arctic species ς should become protected areas. Key components for sustainable 
development are education and capacity building. At ASM2, for instance, an international effort was 
suggested to set up an international mobility programme for young scientists to learn from different cultures. 
Furthermore, people outside the Arctic should learn about Arctic issues (Arctic literacy) as Arctic changes will 
have world-wide effects. 

Details of the ASM2, the Joint Statement of Ministers, the Conference Report and the Scientific Forum that 
discussed the above themes can be viewed under http://www.arcticscienceministerial.org/en/. In order to 
advance the many themes of the ASM2, a Forum of Arctic Science Funders was recommended by the Joint 
Statement of Ministers: ά²Ŝ ǘƘŜǊŜŦƻǊŜ ǊŜŎƻƳƳŜƴŘ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ǇƻǎǎƛōƭŜ Ŏŀƭƭ ƻŦ ŀ ŦƻǊǳƳ ƻŦ !ǊŎǘƛŎ ǎŎƛŜƴŎŜ 
funders to discuss strategies for supporting the research that is necessary to achieve the goals agreed at this 
aƛƴƛǎǘŜǊƛŀƭ ƳŜŜǘƛƴƎΦέ( Arctic Science Ministerial 2018.) This Forum is now starting to discuss how to underpin 
activities of common interest.  

Consequences for future actions 

It is of utmost importance to anticipate changes in the Arctic, their direction and dynamics, rather than just 
respond to them. It provides the basis for timely adaptations, both in the Arctic regions and outside. Already 
a great deal of research is carried out in the Arctic by many nations. Therefore, substantial progress can be 
achieved through improved international scientific cooperation including traditional knowledge and 
contributions from non-Arctic states. Better coordination of observation systems and data exchange, as 
discussed under Theme 1 of ASM2, is particularly needed. Suggestions for coordinated observing strategies 
were developed by SAON but, so far, implementation has been hampered by lack of sustained funding for 
the network and respective nationǎΩ ƛƴǎǳŦŦƛŎƛŜƴǘ ŎƻƳƳƛǘƳŜƴǘǎ ǘƻ ǎǳǇǇƻǊǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ŀƎǊŜŜŘ 
observations long-term. However, some positive developments can be found in the Horizon 2020 call of the 
9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ ά{ǳǇǇƻǊǘƛƴƎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ D9h{{ ƛƴ ǘƘŜ !ǊŎǘƛŎ ƛƴ ŎƻƭƭŀōƻǊŀǘƛon with 
/ƻǇŜǊƴƛŎǳǎΦϦ ¢ƘŜ CƻǊǳƳ ƻŦ !ǊŎǘƛŎ {ŎƛŜƴŎŜ CǳƴŘŜǊǎΩ ƻƴƎƻƛƴƎ ŘƛǎŎǳǎǎƛƻƴǎ Ƴŀȅ ŀƭǎƻ ƘŜƭǇ ǘƻ ƛƳǇǊƻǾŜ ŎƻƻǊŘƛƴŀǘŜŘ 
Arctic observations. It would be up to the scientific community to propose a well-balanced Arctic observation 
strategy initiative to the Arctic Science Funders. 

Installation and operation of research infrastructures in the Arctic is expensive and cannot be afforded by 
many nations that wish to contribute their expertise. Some activities are now underway to open the use of 
Arctic infrastructures for external users. INTERACT offers access to many Arctic research stations and has 
built up a network of terrestrial field stations all around the Arctic. The possibility to work in field stations 
through the Transnational Access Programme not only offers excellent support for field work, but also 
deepens international collaboration. Moreover, the ARICE programme tries to provide Europe with better 

http://www.arcticscienceministerial.org/en/
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capacities for marine-based research in the ice-covered Arctic Ocean in order to establish an International 
Arctic Research Icebreaker Consortium that shares and jointly funds ship time for scientists from all nations. 
In the EU, approaches that provide access to research infrastructure for high-quality research projects and 
share the financial burden already exist, and these could be applied more widely. It does not cost much extra 
funding but would require a common agreement on procedures.   

Development of novel technologies was only briefly touched upon in the ASM2, but it is obvious that progress 
depends largely on the type of 
technology. These range from new 
sensor systems for observatories to 
autonomous measuring systems, 
better satellite coverage of the Arctic 
regions, improved communication 
systems for remote settlements, 
telemedicine and environmentally 
friendly energy supply. Since only few 
customers use such systems, industry 
is reluctant to invest in development 
of new technology. Therefore, novel 
technologies must be supported by 
government funding. Scientists can 
be instrumental here by better 
aligning necessary engineering 
research internationally with the aim 
to speed up development of new 
technologies. 

We know that the changes 
happening in the Arctic are massive 
and felt in the daily lives of Arctic 
ǇŜƻǇƭŜǎΦ ¢ƘŜȅ ŀŦŦŜŎǘ ǇŜƻǇƭŜΩǎ 
cultures and livelihoods. Societal and economic changes are sometimes more disruptive for local people than 
climate change. The equitable involvement of Indigenous knowledge from planning to implementation of 
research is needed for meaningful collaboration with international science. To bring different types of 
knowledge together and to address regional concerns, regional knowledge hubs for exchange of Indigenous 
knowledge and inclusion of Indigenous knowledge holders as first-class partners are suggested. Research 
plans led by local and Indigenous communities could be a focus of the Forum of Arctic Science Funders. This 
ǎƘƻǳƭŘ ŀƭǎƻ ƛƴŎƭǳŘŜ ǎǳǇǇƻǊǘ ŦƻǊ !ǊŎǘƛŎ ǇŜƻǇƭŜǎΩ ŎŀǇŀŎƛǘȅ-building, science education and international 
exchange. 

The initiatives and discussions of ASM2 will be continued in the third Arctic Science Ministerial (ASM3). The 
progress made by the international community since ASM2 will be assessed and new agreements will be 
forged. ASM3 will be held in Tokyo, Japan on the 21st and 22nd of November 2020 and will be co-hosted by 
Iceland. 
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