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IARC –
Japan & U.S. 
Arctic science 
collaboration

• IARC was founded at UAF through an agreement 
between Japan and the United States
“to demonstrate our ability to solve, jointly, problems that 
are beyond what any one nation can address”  
• ~120 Scientists, analysts, students, professional staff 
that span the physical, biological, and social sciences; 
~150 research projects (externally funded)
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Rapid change and “tipping elements”

• Arctic is warming 3X 
faster than rest of globe

• Warming impacts key 
functions of the earth 
system

• Arctic controls majority 
of globally relevant 
tipping elements
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Fig. by McFarland, based on 
Lenton et al. (2019) & ACCAP
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Source: UAF Permafrost Lab

Scale of the “permafrost problem”
- Alaska as example
• Infrastructure damage - Road 

and building integrity 

• 78% of highways underlain 
with >50% permafrost

• 52% of communities underlain 
with >50% permafrost

• Ecosystem change: Increased 
erosion, sudden lake draining

Rick Thoman ● Alaska Center for Climate Assessment & Policy 
International Arctic Research Center



Graphical user interface, website

Description automatically generated

northernclimatereports.org

http://northernclimatereports.org/


northernclimatereports.org





Transitions in the boreal forest & permafrost belt
• Boreal forests & permafrost as 

carbon sources & sinks
• Long-term studies of changing 

boreal forest, permafrost and 
seasonal snow environments at 
UAF’s Poker Flat Research 
Range – Ameriflux Supersite

• JAMSTEC (Kobayashi, Saito et 
al.) & IARC (Iwahana, Kim et 
al.) collaborative research; NIPR 
& UAF infrastructure support
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Image: National Ice Center
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Sea ice loss
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National Snow and Ice Data Center (2024)

March
(1979-2023)

October
(1979-2024)

• Winter ice loss in 
Okhotsk, Bering, Kara 
Labrador Seas 

• Summer ice loss 
centered on Pacific 
Arctic sector

• Incipient winter ice 
loss across Siberian 
shelves



Atlantification has reached Amerasian Basin 
Center of action – Siberian Arctic Ocean

Igor Polyakov, International Arctic Research Center

• Oceanic heat 
fluxes explain 
up to 1m (!) of 
sea ice loss in 
the Eurasian 
Basin in 2021-
2023

• Implications for 
loss of winter 
sea ice?

2000 2005 20152010 2020EEB:

2000+L 2005+L 2015+L2010+L 2020+LM B:

Sea ice

Cold upper ocean

70m

160m

Warm ocean interior

I ntermediate layer
(Halocline)

Heat
N utrients

Phase 1 Phase 2

Strong 
stratification

Weak 
stratification

Atlantic
Water

Warming
Summer

Polyakov et al. (in prep.)



Outline

Hajo Eicken ● International Arctic Research Center

1. Introduction: The Arctic & 
disruptive change 

2. Permafrost degradation
3. Sea ice loss
4. Ecosystem restructuring
5. Conclusions



Heatwave & warming impacts on ecosystems: e.g. salmon

McPhee & Minicucci (2018)
Prewitt & McFarland (2022)



Thoman & McFarland (2024) Alaska’s Changing Environment 2.0

Anchorage Daily News (2021)

Heatwave & warming impacts on ecosystems: e.g. salmon



Thoman & McFarland (2024) Alaska’s Changing Environment 2.0

Anchorage Daily News (2021)

Heatwave & warming impacts on ecosystems: e.g. salmon
• IARC 

researchers help 
stand up a 
Salmon Expert 
Panel to improve 
coordinated long-
term 
observations

• Collaboration 
with Japanese 
research centers 
(e.g., Hokkaido 
University’s 
Arctic Research 
Center)
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Central Arctic Ocean Fisheries Agreement 
(CAOFA) as an opportunity for collaboration

• Agreement to Prevent Unregulated High 
Seas Fisheries in the Central Arctic Ocean 
requires Joint Program of Scientific 
Research and Monitoring (JPSRM)

• JPSRM has to take ”into account the work 
of relevant scientific and technical 
organizations, bodies and programs, as 
well as indigenous and local 
knowledge”

No. 2  l  October 2020

POLA R PERSPECTIVES

GOVERNMENT ACTIONS

Faced with the potential for a Bering Sea “ Donut 
Hole”  type disaster in the CAO, a number of 
governments have been pro-active in developing 
preventive measures. 

In 2008 a Joint Resolution of the U.S. Congress 
resulted in Public Law 110-243: 

“ Directing the United States to initiate 
international discussions and t ake 
necessary steps with other Nations to 
negotiate an agreement for managing 
migratory and transboundary fish stocks in 
the Arctic Ocean”  (United States Congress 
2008). 

FIG. 3 - The Central Arctic Ocean  
Arctic EEZ’s; summer sea ice extent; fishable depths

Map concept courtesy of Ocean Conser vancy (with permission) 
Sources: Sea ice extent: F. Fetter et al. 2017 (updated daily). 200 NM maritime boundary: 
Flanders Marine Institute 2019. Fishable depths: GEBCO Compilation Group 2020. 20 0 NM 
maritime boundary: Flanders Marine Institute (2019). Fishable depths: GEBCO Compilation 
Group 2020
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International Polar Year 2032-33 as opportunity 
to advance societal benefits, collaboration & decision support

IASC (2024)



EMAIL ADDRESS
heicken@alaska.edu

WEBSITE
iarc.uaf.edu

uaf-iarc.org/communicating-change/

SOCIAL MEDIA
       • @IARC_Alaska
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