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Review of the 
ASM3 Science Process

Embla Eir Oddsdóttir
Icelandic Arctic Cooperation Network

ASM3 Science Advisory Board Co-Chair 



Observe

UnderstandRespond

Strengthen

1. Observe
implementing observing networks; data-sharing

2. Understand
enhancing understanding and prediction capability for 
Arctic environmental and social systems, for the global 
impact of these changes

3. Respond
operationalizing sustainable development, evaluating 
vulnerability and resilience, and applying Knowledge 

4. Strengthen
preparing the next generation through capacity building, 
education, networking; and resilience

“Knowledge for a sustainable Arctic”
Observe, Understand, Respond, and Strengthen: 4-step iterative cycle

ASM3 Themes 



1. Icelandic Representative: Embla Eir Oddsdóttir
2. Japanese Representative: Hiroyuki Enomoto
3. AOS Representative: Hajo Eicken
4. APECS Representative: Mia Bennett
5. ASM1 Representative: Fran Ulmer
6. ASM2 Representative: Karin Lochte
7. IASC Representative: Henry Burgess
8. IASSA Representative: Andrey Petrov
9. Indigenous Arctic Knowledge Holder Representative: Liza Mack
10. Indigenous Science Representative: Eva Kruemmel
11. SAON Representative: Sandy Starkweather
12. UArctic Representative: Arja Rautio

Ex Officio
• Jenny Baeseman (Science Consultant)
• Hajime Kimura (MEXT)
• Lindsay Elizabeth Arthur (MRN)
• Þorsteinn Gunnarsson (RANNÍS)
• Yuji Kodama (NIPR)
• Tetsuo Sueyoshi (NIPR)

ASM3 Science Advisory Board 



• Country / Organization Participants

• Arctic Research Overviews

• ASM2 Project Updates 

• New Projects in Support of ASM3

• Collaboration and Cooperation Survey

• Statements of the Research Communities

• Research Community Workshop 

(IASC/IASSA/APECS)

• ISAR-6

• AOS 2020

• Online Feedback Forms on asm3.org

ASM3 Science Process  



Meeting
Statements

ASM3 Science Summary
ASM3 Project Database

ASM3 Joint Statement

International Organizations for 
Arctic Science and Educations

Governments + European Union;
Indigenous Peoples Organizations

International Arctic Research Community
Research Community Workshop

(IASC/IASSA/APECS)
ISAR-6 Online Meeting
Arctic Observing Summit

Project Information 
(Survey Form)

Project Information 
(Survey Form)

ASM3 Science Process  

All Included in the ASM3 Report!



Project information
Each submission includes detailed Project information
• Duration, Staff involved, Keywords, …
• Location, Collaborators, ASM Themes, …



ASM3 Collaboration Survey

• Opportunities for international and Indigenous participation
• Where would more collaboration be beneficial
• Barriers to International collaboration
• National Arctic Research Priorities
• Additional resources / sources of information



• ASM1: 229 Projects
• ASM2: 221 Projects
• ASM3: 177 Updates, 257 New Projects

434 Projects submitted for ASM3

ASM3 Project Key Words 

Project information 



Canada

China

Czech Republic

Denmark

Finland

France

Germany

Iceland

India

Italy

Japan

The Netherlands

Norway

Poland

Portugal

Republic of Korea

Russia

Singapore

Spain

Switzerland

Thailand

UK

USA

EU

ICC

Saami Council

AMAP

APECS

CAFF

GEO

IASC

IASSA

ICES-PICES

INTERACT

PEI

SAON

SDWG

UArctic

UNEP

WMO
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Table 1. Projects Submitted per ASM3 Participating Country Table 2. Projects Submitted per ASM3 Participating Organizations.
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SCIENCE SUMMARY

Compiled all information submitted:
• Project Updates from ASM2
• New Project for ASM3

177    257    434

Project information (statistics)



Project Collaborations by country

Number of Times a Country was Listed as a Collaborator 
on Projects Submitted by Countries/EU to ASM3.

Project Submitted to the ASM3 Themes

Number of ASM3 Projects Submitted by 
all Participants to Each Theme 

Project information (statistics)



Ministerial Highlights
from Tokyo

Hajime Kimura
Ministry of Education, Culture, Sports, Science and Technology, Japan

ASM3 Organizing Committee



Ministerial Highlights 
from Tokyo

Hajime Kimura
Ministry of Education, Culture, Sports, Science and Technology, Japan

ASM3 Organizing Committee



8 - 9  May  2021 
Toranomon Hills Forum
Tokyo,  Japan

(Photos: ASM3 Organizing Committee)



ASM3 Ministerial Welcome Video



Program

DAY 1

19:00 Opening
Welcoming address
� HAGIUDA Koichi, Minister of Education, Culture, Sports, Science and Technology, Japan
� Lilja Alfreðsdóttir, Minister of Education, Science and Culture, Iceland
Reporting from Science Advisory Board

19:40 Theme 1: Observe
Introduction by Science Advisory Board
Countries/ Indigenous Peoples’ Organizations statements
General discussion

20:50 Theme 2: Understand
Introduction by Science Advisory Board
Countries/ Indigenous Peoples’ Organizations statements
General discussion

21:50 Closing of Day 1
Group Photo

8 May
2021

19:00-22:00 JST 
10:00-13:00 UTC



DAY 2

19:00 Opening of Day 2
Keynote speech

19:25 Theme 3: Respond
Introduction by Science Advisory Board
Countries/ Indigenous Peoples’ Organizations statements
General discussion

20:30 Theme 4: Strengthen
Introduction by Science Advisory Board
Countries/ Indigenous Peoples’ Organizations statements
General discussion

21:35 Closing
Joint Statement presentation
Signing of the Joint Statement
Closing remarks

22:00 End of the Ministerial

Program

9 May
2021

19:00-22:00 JST 
10:00-13:00 UTC



Reporting from Science Advisory Board co-chairs
Icelandic Representative: Embla Eir Oddsdóttir
(Icelandic Arctic Cooperation Network)
Japanese Representative: Dr. ENOMOTO Hiroyuki 
(National Institute of Polar Research, Japan)

Introduction by Science Advisory Board
Observe Arctic Observing Summit (AOS) 
Representative: Dr. Hajo Eicken (International Arctic 
Research Center, University of Alaska Fairbanks)
Understand Association of Polar Early Career 
Scientists (APECS) Representative: Dr. Mia Bennett 
(The University of Hong Kong)
Respond Icelandic Representative: 
Embla Eir Oddsdóttir (Icelandic Arctic Cooperation 
Network)
Strengthen IASSA Representative: Dr. Andrey Petrov 
(The University of Northern Iowa)

(Photo: ASM3 Organizing Committee)

Role of the Science Advisory Board 



Observe
India, Inuit Circumpolar Council (ICC), Italy, Japan, 
Republic of Korea, Portugal, Russian Federation, 
Sweden, United Kingdom
Understand
Austria, Belgium, China, Denmark, France, Germany, 
Gwich'in Council International (GCI), Switzerland, 
United States
Respond
Arctic Athabaskan Council (AAC), Faroe Islands, Finland, 
Greenland, Poland, Russian Association of Indigenous 
Peoples of the North (RAIPON), Spain
Strengthen
Aleut International Association (AIA), Canada, Czech 
Republic, European Union, Iceland, Netherlands, 
Norway, Saami Council, Singapore

Countries / Indigenous Peoples’ Organizations Statements



Japan: Dr. SUGIYAMA Shin (Hokkaido University) Iceland: Dr. Joan Nymand Larsen (Stefánsson Arctic Institute)

Keynote Speech from co-hosting countries



Signing of the Joint Statement





Looking Forward:
ASM 4

Anton Vasiliev
Deputy Director of the Representative Office of the 

Russian State Hydrometeorological University, 
ASM4 Russia Committee



ASM3 Final Outcomes

Ásgerður Kjartansdóttir
Ministry of Education, Science and Culture, Iceland

ASM3 Organizing Committee



ASM3 Final Outcomes  

• ASM3 Final Report
• Joint Statement of Ministers
• ASM3 Online Resources

• ASM3 Project Database
• International Opportunities Resources
• Recordings of the all of webinar series



ASM3 Final Report  



ASM3 Final Report  



ASM3 Final Report  



ASM3 Final Report  



ASM3 Final Report  



ASM3 Final Report  



ASM3 Science Summary

Jenny Baeseman
Baeseman Consulting & Services LLC
ASM2 and ASM3 Science Consultant



Science Summary: 434 submitted projects by Themes

All submitted projects were reviewed by SAB members: 
• Evaluate the progress since ASM2, and 
• Highlight some projects under each theme

ASM3 Science Summary
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THEME 1: OBSERVE

IMPLEMENTING OBSERVING NETWORKS; DATA-SHARING

The desired actions for this step are to provide support for the implementa-
tion of an international observation and data sharing system, and to develop 
collaboration between scientists and Arctic communities.

Reliable data about changes in the Arctic are more limited than for most 
other parts of the planet. Vast gaps of in situ data in the Arctic remain, 
and there are limited long-term and space-based observations. In addition, 
foundational geospatial mapping is a fundamental input to a better under-
standing of Arctic ocean and coastal ecosystems, but much of the Arctic is 
not surveyed or is inadequately mapped. Observations of a wide range of 
variables (such as wildlife, atmosphere, water, land, ice, snow, coastlines, 
oceans, as well as of social, cultural, and economic impacts) are required 
from a variety of observation platforms (such as marine, surface, upper air, 
and space-based). Further, sustaining long-term in situ observation systems 
in the Arctic is demanding and requires considerable human and !nancial 
resources. International commitment is required to sustain critical pan- 
Arctic observation infrastructure, ocean and coastal mapping, a high level 
of coordinated campaign observations, and a focus on data management 
and sharing. For some observation systems, empowering Indigenous Peoples 
and other Arctic residents to engage in research and monitoring programs is 
important for fostering a localized observing system that includes community- 
driven observation. The urgency of these actions has become even clearer 
during the COVID-19 pandemic, apart from satellites and surface networks, 
which has ampli!ed some of the existing weaknesses in sustaining long-term 
observational research.

It was noted in ASM1 and ASM2 that the Sustaining Arctic Observing Net-
works (SAON) initiative can play a key role in resolving these issues. Follow-
ing the recommendations in the previous meetings, the ASM3 participants 
also conveyed a strong interest in strengthening the work of SAON and other 
related efforts. Empowering national focal points and of!ces in each country 
as well as focusing on recommendations from international assemblies would 
be the !rst step.

PROGRESS TOWARDS AN INTEGRATED 
ARCTIC OBSERVING SYSTEM

Sustained Arctic Observing - Many large efforts concerned with planning, 
implementing and sustaining Arctic observing and data systems are collab-
orating to an unprecedented degree, with considerable new investments 
launched to further support pan-Arctic strategies for observing and data 
systems.

• ASM2 encouraged SAON with partners to progressively proceed from 
design to the deployment phase of an integrated Arctic observing sys-
tem. As a response to this, SAON has developed the Roadmap for Arctic 
Observing and Data Systems (ROADS) which will stimulate multinational 
resource mobilization around speci!c plans with clear societal value 
propositions. ROADS created the International Arctic Observing Assess-
ment Framework, which will serve as a tool for evaluating the societal 
value of observing.

SCIENCE SUMMARY
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SCIENCE SUMMARY

OBSERVING SATELLITES AND NEW TECHNOLOGIES 

The advancement and development of new technology both in space and 
on Earth continues to grow in importance in Arctic research observations.

•  Copernicus, the EU Earth Observation program, has scaled up its emer-
gency and security services and has started operating in the Arctic. Two 
new satellites have been launched, while several others are in production. 
Additionally, there are !ve digital hubs for Data and Information Access 
Services, which merge all Copernicus information products and Sentinel 
data into centralized complete data sets, free and open worldwide with 
cloud-computing for data exploitation.

• Researchers in the UK worked with ESA to implement a small adjustment 
to their CryoSat-2 mission that will allow for comparisons between 
different types of measurement procedures looking at sea ice, land ice 
and ocean surface elevation for the !rst time, paving the way for more 
effective and ef!cient future satellite design.

• The US and Indian joint NISAR Mission, planned for launch in 2022, 
will provide an unprecedented level of detail in its Earth observations 
by measuring some of the planet’s most complex processes including 
ecosystem disturbances, ice-sheet collapse, permafrost and glacier 
dynamics, and natural hazards such as earthquakes, volcanoes, land 
subsidence and landslides. 

• The USA’s GRACE-FO mission continues to track Earth’s water movement 
providing far reaching societal benefits, helping to determine that 
melting glaciers and ice sheets contribute about one-third of current 
sea-level increase. 

• Canada’s new generation of earth observation satellites, the RADARSAT 
Constellation Mission, provides solutions to key challenges in the areas of 

maritime surveillance, disaster management and ecosystem monitoring, 
among others.

• China launched its !rst polar observation remote sensing satellite, the 
Ice Road Satellite. After completing its Antarctic observation mission in 
2019, it has begun its Arctic mission. In collaboration with Germany it 
will advance space-based remote sensing for sea ice research. 

• New technologies for ground-based observations are also progressing. 
Norway’s GLIDER project has demonstrated an innovative, "exible 
and cost-ef!cient offshore monitoring and data management system 
using three autonomous and mobile marine platforms including a sea 
glider, sailbuoy and wave glider, which has no environmental footprint 
or CO2 emissions. The UK aims to develop autonomous underwater 
vehicles, associated sensors and supporting infrastructure to explore 
extreme environments with emphasis on under-ice operations. The 
USA has several uncrewed aircraft systems, sail drones, gliders, auto- 
nomous "oats, and innovative sensor technologies that are used to 
investigate ice edges, ice breakup, heat transfer, ocean dynamics, 
and to carry out marine mammal surveys. Further, the USA is using 
satellite-based tagging, eDNA, and uncrewed data collection systems 
in Alaska to support !sheries and ecosystem management, while cloud-
based data processing tools are being developed to accommodate 
the increased data volumes the high throughput collection systems.



ASM3 in Numbers



ASM3 in Numbers



ASM3 Research Overviews

• Research Policy and Goals
• Funders/Institutions
• Research and Education/Capacity Building Initiatives
• Research Infrastructure



ASM3 Moving Forward

• Observing
• Research Planning
• Education and Outreach
• Indigenous Capacity Building
• International Efforts
• Next Steps



ASM3 Joint Statement

Lindsay Arthur
Ministry of Education, Science and Culture, Iceland

ASM3 Organizing Committee



ASM3 Joint Statement



Draft 1: 15 December 2020 – 31 January 2021 

Draft 2: 05 February – 15 March 2021 

Adjustment period: 18 – 22 March 2021 

Final version: 9 April 2021 

Nov. Dec. Jan. Feb. Mar. Apr. May June

Joint
Statement

2021

Draft 1 Draft 2 Final ver.

Ministerial 
meeting

Circulated to Countries/IPs



Recommended Actions under each Themes, 
based on Submitted Project and Meeting Statements

ASM3 Joint Statement  

JOINT STATEMENT

44

We encourage efforts to promote capacity building, education, and network-
ing across the Arctic to build resilience and foster a diverse global research 
community, which includes Indigenous Peoples, early career researchers, 
minorities, and women. It is critical and bene!cial to the wider research 
community to build and support capacity in education and skills for Arctic 
residents and the international community. It is also critical to recognize 
the importance for Indigenous Peoples to practice their knowledge systems 
and apply them to existing and future research and monitoring programs. It 
is also critical to recognize the importance for local communities to practice 
their knowledge systems and apply them to existing and future research and 
monitoring programs. It is important to ensure local partnering of research 
projects with institutions, as well as to make relevant results and new knowl-
edge available and easily accessible for Arctic residents, businesses, and 
decision-makers in order to resolve societal challenges and foster long-term 
local and regional sustainable development.

Proposed Actions: We therefore intend to cooperate through the following 
actions: Recognize the urgent need and identify gaps in support, capacity 
building, education, and networking, both in the Arctic and the wider global 
Arctic research community, and provide pathways of assistance. Encourage 
participation and active engagement in existing international Arctic edu-
cation frameworks such as the Association of Polar Early Career Scientists 
(APECS), Polar Educators International (PEI), and University of the Arctic 
(UArctic). 

Long-term:
• Develop strategies to recruit and retain early career Arctic researchers, 

professionals, and Indigenous Peoples.
• Encourage the development and application of bilateral and multilateral 

agreements that decrease bureaucratic barriers and increase accessibil-
ity of research and education facilities, particularly between Arctic and 
non-Arctic countries.

• Promote efforts that support scienti!c and educational collaborations, 
especially among early career researchers, both Arctic and non-Arctic, as 
these are needed to maximize joint bene!ts and avoid duplicated efforts.

Near-term:
• Encourage multinational participation in !eld station and ship-based 

research such as the Forum of Arctic Research Operators (FARO), Paci!c 
Arctic Group (PAG), Svalbard Integrated Arctic Earth Observing System 
(SIOS), International Network for Terrestrial Research and Monitoring 
in the Arctic (INTERACT) and Arctic Research Icebreaker Consortium 
(ARICE).

• Encourage the development of an Arctic strategic communications initia-
tive in collaboration with organizations such as APECS and PEI focused on 
the global public and promote community-led projects, as well as citizen 
science, leading to a better understanding of the causes and consequenc-
es of climate, social and environmental change.

• Encourage active participation in the UArctic, and further develop, and 
support, the existing structures for education cooperation and mobility.

STRENGTHEN: PREPARING THE NEXT GENERATION THROUGH CAPACITY BUILDING, 
EDUCATION, NETWORKING; AND RESILIENCE

4
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Changes in the Arctic are not only affecting the people who call the Arctic 
home and are inextricably linked to the Arctic environment and its resources, 
but actions outside the region continue to impact the Arctic environment 
and the changes occurring have cascading effects on the rest of the world. 
The effect of the loss of sea ice is speeding up coastal erosion and marine 
ecosystem change, which can have broader socio-economic impacts in the 
Arctic. Globally, changes in the Arctic signi!cantly contribute to sea level 
rise, trigger extreme events and further accelerate global warming among 
other things. To understand the structure and dynamics of these complex 
systems we need focused and cross-cutting research, including Indige-
nous-led research, as well as long-term and multi-scale observations that 
fully represent the Arctic. Past climate archives, reliable predictions, and 
enhanced modelling capabilities for the Arctic are essential for developing 
effective mitigation and adaptation strategies. To progress from Observing to 
Understanding we must understand not only how the patterns are changing, 
but also how the biological and ecological mechanisms that determine the 
patterns are changing. We intend to strengthen international collaboration 
for Arctic science and research to enhance the assessment of ongoing change 
and to improve prediction for future change.

Proposed Actions: We therefore intend to cooperate through the following 
actions: Recognize the complexity of the system connecting all environmental 
and socio-economic components, and encourage further interdisciplinary, 
systemic approaches and co-production of knowledge. Advance the under-
standing of processes and mechanisms that underly the changes in patterns 
and their interactions.

Long-term:
• Encourage societally relevant research and co-production of knowledge 

on the impacts of thawing permafrost, rising sea levels, melting glaciers, 
shrinking snow coverage, coastal zone processes, ocean acidi!cation, 
disappearing sea ice, increase of invasive species, altering biological and 
ecological systems, as well as effects of pollutants to inform response 
plans including mitigation of and adaptation to climate change.

• Foster efforts to improve modelling and prediction of Arctic environ-
mental, societal, and economic change, including the role of the Arctic 
on global systems.

Near-term:
• Building on the success of international activities such as the Multidis-

ciplinary drifting Observatory for the Study of Arctic Climate (MOSAiC) 
Expedition and the Year of Polar Prediction (YOPP), promote the data 
analysis and synthesis of these initiatives and encourage similar efforts 
that require multinational cooperation to succeed.

• Encourage research efforts and co-production of knowledge that informs 
the prediction and mitigation of risks and hazards associated with Arctic 
change and that address the impacts of Arctic change such as pollution, 
infectious diseases, food security through activities of !sheries, and 
biodiversity, particularly those that impact human health and well-being 
and ways and means to address those impacts.

• Prioritize projects that investigate linkages and interactions among 
various environmental components and those that enhance our under-
standing of complex Arctic socio-ecological systems, including the role 
of humans as drivers of change. 

UNDERSTAND: ENHANCING UNDERSTANDING AND PREDICTION CAPABILITY FOR ARCTIC 
ENVIRONMENTAL AND SOCIAL SYSTEMS, FOR THE GLOBAL IMPACT OF THESE CHANGES

2

JOINT STATEMENT

You can download the Joint Statement from: 
https://asm3.org/library/Files/ASM3_Joint_Statement.pdf

https://asm3.org/library/Files/ASM3_Joint_Statement.pdf


ASM3 Database
and Online Resources

Tetsuo Sueyoshi
National Institute of Polar Research

ASM3 Organizing Committee



ASM3 Project Database  
• All projects can be searched from 

keywords, location, countries, etc. 
… using List/Map view search.



ASM3 Project Database  

Takeshi Sugimura

Hironori Yabuki

Keiko Iino

Jenny Baeseman

Yuji Kodama

… and myself. 

Science consultant 
for ASM2 & ASM3

Arctic Data archive System (ADS)
In National Institute of Polar Research (NIPR)

ASM3 OC members

Original idea
Survey form

Database Construction 
Checking data

User Manual
Webpage contents



Updating asm3.org



• From “Preparation” to “Documentation”
• Key Documents 
• Photo Gallery
• Video Recordings: 

• Science Advisory Board presentations (Science Process, Theme Overviews)
• Keynote Presentations
• Ministerial Highlights

• Webinar Series Archive
• Online resources
• ASM1 & ASM2 Documents

https://asm3.org

Updating asm3.org



ASM3 Online Resources
• Researchers looking for international funding

• Indigenous people looking for meaningful 
opportunities and funding sources

• National Arctic Policies

• Webinar Recordings, Slides and Transcripts

https://tinyurl.com/ASM3-webinars-EPB



ASM3 Webinar Series

Renuka Badhe
European Polar Board 

ASM3 Webinar Series Organizing Committee



ASM3 Webinar Series 

• Planned in response to disruption 
from the COVID-19 crisis as part of 
Community Engagement process

• 8 webinars over 9 months, starting 
Oct 2020

• Organised as a cooperation between 
the ASM3 Organizers in Iceland and 
Japan and the European Polar Board

• Webinar platform, technical and 
organisational support provided by 
the EPB https://tinyurl.com/ASM3-webinars-EPB



Webinar Themes



500+ minutes
70+ Speakers
17 countries

Webinar Speakers



1500+ registrations
46 countries

1000+ 
attended

~500 registered 
but did not 
attend

Webinar Attendees



Webinar and YouTube views



Renuka Badhe Joseph Nolan                Pjotr Elshout

EPB team supporting the Webinars 



Webinars were very well received overall – lots of positive feedback

o Interactive format keeps audience involved better 

o Accessibility measures – translations, time zones, internet/mobile 

connections, recording of webinar, transcripts

o Diversity of speakers – needs to be planned well in advance

• Disciplines • Career stages

• Geographies – Arctic and non-Arctic • Gender

o Expect the unexpected! Have some backup plans, and people ready to go. 

EPB would be happy to work with next ASM Organisers

Recommendations and lessons learnt



Thank you!



ASM3 Closing Webinar
Post-Ministerial Review:
Joint Statement and Actions

Third Arctic Science Ministerial Webinar Series

Questions & Answers

Please type any questions related to the
webinar series in the Q&A box. 

Any remaining questions may be sent to
ml-asm3@mext.go.jp

mailto:ml-asm3@mext.go.jp


https://asm3.org



ASM3 Email: ml-asm3@mext.go.jp

Thank You

mailto:ml-asm3@mext.go.jp




ASM3 Project Update Info

Project Background
Status of the project
What has been accomplished and what’s next
What countries collaborate 
Location, Keywords, Themes of ASM1, ASM2, ASM3



ASM3 New Project Info

Project Background
What is planned
Collaborators, Location, Keywords, Themes of ASM3


