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Introduction
To inform this report, collaboration teams 
responded to the following prompt: 
Highlight one or two activities which your team has undertaken 
to support the Arctic Research Plan 2017-2021 policy drivers. 
The policy drivers for the Arctic Research Plan 2017-2022 are:

• Enhance the well-being of Arctic residents

• Advance stewardship of the Arctic environment

• Strengthen national and regional security, and

• Improve understanding of the Arctic as a component of 
planet Earth.
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List of IARPC 
Agencies and 
Acronyms

Federal Agencies
Department of Agriculture (USDA)

Department of Commerce (DOC)

National Oceanic and Atmospheric Administration (NOAA)

Department of Defense (DOD)

    Cold Region Research and Engineering Lab (CRREL)

    Office of Naval Research (ONR)

Department of Energy (DOE)

Department of Health and Human Services (DHHS)

    National Institutes of Health (NIH)

    Centers for Disease Control and Prevention (CDC)

Department of Homeland Security (DHS)

    U.S. Coast Guard (USCG)

Department of Interior (DOI)

Bureau of Ocean Energy Management (BOEM)

Bureau of Land Management (BLM)

U.S. Geological Survey (USGS)
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National Park Service (NPS)

Fish and Wildlife Service (FWS)

Department of State (DOS)

Department of Transportation (DOT)

Federal Aviation Administration (FAA)

Environmental Protection Agency (EPA)

Marine Mammal Commission (MMC)

National Aeronautics and Space Administration (NASA)

National Science Foundation (NSF) (Chair)

Office of Management and Budget (OMB)

Office of Science and Technology Policy (OSTP)

Smithsonian Institution (SI)

U.S. Arctic Research Commission (USARC) (ex officio)

Other Common Acronyms
Collaboration team (CT)

Fiscal Year (FY) 

Performance element (PE)

Research objective (RO)
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Health & 
Well-Being 
Collaboration 
Team (HWCT)
Team Leaders: 
Dorothy Castille 
(NIMHD), Dana 
Bruden (CDC), Sarah 
Yoder (DHHS)

Contributing 
Agencies: DOC, DOD, 
DOI, DOS, EPA, HHS, 
NASA, NSF, OSTP, SI, 
USARC, USDA

During Fiscal Year (FY) 2020, the Health & Well-Being 
Collaboration Team (HWCT) continued all activities outlined in 
the Arctic Research Plan (2017-2021). All research objectives 
(RO) and performance elements (PE) for the HWCT fall under an 
overarching research goal of enhancing understanding of health 
determinants and improving the well-being of Arctic residents, 
and, therefore, all activities fall under the IARPC policy driver of 
enhancing the well-being of Arctic residents. 

Policy Driver: Enhance the Well-Being of Arctic 
Residents 
The HWCT advanced several initiatives to improve Alaskan 
Indigenous mental health, including the new toolkit from RISING 
SUN (Reducing the Incidence of Suicide in Indigenous Groups 
– Strengths United through Network – an activity arising from 
the U.S. chairmanship of the Arctic Council) and publication by 
HWCT members of a selective narrative review1 providing an 
overview of suicide and suicide prevention in the Circumpolar 
North and the relevance of global strategies and policies (PE 
1.5.2). In addition, the team assisted in the NIH funding of 
the Collaborative Hub for Research on Resilience (ANCHRR) 
(U19 MH113138; PIs: Stacy Rasmus, James Allen, Lisa Wexler). 
1Pollock, Apok, Concepcion, Delgado, Rasmus, Chatwood, and Collins. Global 

goals and suicide prevention in the Circumpolar North. Jan 2020, Indian 
Journal of Psychiatry.

Photo: Lisa Hupp/USFWS
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The study aims to identify factors that lead to community resilience and reduced risk of suicide 
including measures of cultural continuity, self-determination, response services, and community 
opportunities and support. This research will lead to understanding on how to increase 
community health and strategically strengthen institutions and programs to prevent suicide and 
other associated issues. This project works to integrate community needs; is driven, supported, 
and led by communities; and seeks to understand strength-based approaches at a community 
level. In May of 2020, the HWCT hosted a meeting to bring together clinicians and researchers 
from local Tribal health organizations and the Alaska Department of Health and Human Services 
who are addressing the long-term impacts of adverse childhood experiences (PE 1.5.1). Efforts 
to mitigate adverse childhood experiences of Arctic residents through the promotion of healthy 
nutrition, relationships, and families were presented to a diverse audience of team members. 

During FY 2020, along with the Alaska Native Tribal Health Consortium (ANTHC), members of 
the HWCT have continued to co-facilitate quarterly One-Health meetings in Anchorage, Alaska 
(PE 1.1.1). Participants include public health officials, veterinarians, environmental managers, 
wildlife harvesters, researchers, and resource managers from federal, state, and Tribal health 
organizations. The working group meets regularly to share updates on activities, to discuss 
emerging issues, to consider events that are indicative of environmental and climate change, 
and to review observations submitted through the ANTHC’s Local Environmental Observer 
(LEO) Network (PE 1.1.2). On the international front, HWCT members are involved in an ongoing 
Arctic Council project, One Arctic, One Health. During the 2019-2020 year, a key milestone of the 
project was the convening of a November 2019 circumpolar workshop to identify the microbial 
threats associated with thawing permafrost. Proceedings from the meeting were published 
in the National Academies of Science, Engineering, and Medicine website in September 2020 
(PE 1.3.1). Elsewhere, through HWCTs collaboration on One Health, an analytic effort was 
undertaken to evaluate the optimum sampling strategy for biomonitoring of mercury in the 
Arctic.2 Additional collaborations with ANTHC and the Yukon Kuskokwim Health Corporation 
have furthered the HWCT’s efforts to characterize the health consequences of decreased 
access to in-home running water (PE 1.2.1). A publication entitled “Community water service 
and incidence of respiratory, skin and gastrointestinal infections in rural Alaska, 2013-2015” 
documented that higher levels of in-home water service coverage was associated with lower 
incidence rates of visits for respiratory and skin infection visits.3 Additionally, along with the state 
of Alaska and ANTHC, an analysis was undertaken on the association between in-home piped 
water and the consumption of sugar-sweetened beverages and perceived health status (PE 
1.2.1).4 

2Mosites, Rodriguez, Caudill, Hennessy and Berner. A comparison of individual-level vs. hypothetically pooled 
mercury biomonitoring data from the Maternal Organics Monitoring Study (MOMS), Alaska, 1999-2012. Feb 
2020, Int J of Circumpolar Health.

3Mosites, Lefferts, Seeman, January, Dobson, Fuente, Bruce, Thomas and Hennessy. Community water service 
and incidence of respiratory, skin, and gastrointestinal infections in rural Alaska, 2013-2015. Jan 2020, Int J of 
Hygiene and Environmental Health

4Mosites, Seeman, Fenaughty, Fink, Eichelberger, Holck, Thomas, Bruce and Hennessy. Lack of in-home piped water 
and reported consumption of sugar-sweetened beverages among adults in rural Alaska. April 2020, Public 
Health Nutrition.
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There were many efforts undertaken during FY 2020 by HWCT members to improve the 
health of Arctic residents through connection to cultural resources, which included: museum 
collections, subsistence foods and the cultural way of life that their gathering promotes, and 
the integration of local perspectives and observations into the scientific observations in the 
Arctic. The Smithsonian Institution has published “Arctic Crashes: People and Animals in the 
Changing North,” which represents a major synthesis of how animal populations are responding 
to environmental change and human influence from a historical perspective and in recent times 
(PE 1.1.4 and 1.2.3). NSF awarded a grant to curate and digitize all the materials and documents 
associated with archaeological excavations in Wales (PE 1.2.3). All museum materials will be 
identified and made available in both English and Inupiaq. NSF has also recently awarded a 
project with a goal of understanding the contemporary ways in which Alaska Indigenous people 
are stewards of salmon and how the knowledge they hold contributes to fisheries science and 
management (PE 1.3.1). Integration of local knowledge is critical to better adaptation to the rapid 
changes occurring in the Arctic. The USDA continued funding on a University of Alaska Fairbanks 
grant entitled “Back to the River: The science behind Alaska’s traditional subsistence lifestyle.” 
The project aims to highlight science-based discovery through use of a mobile riverboat 
laboratory to engage young students in rural Alaska. The science is aimed at investigating issues 
of food security, community health disparities, and enumerating the benefits of a traditional 
lifestyle (PE 1.2.4).
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Atmosphere 
Collaboration 
Team (ACT)
Team Leaders: 
Jennifer Mercer (NSF), 
Barry Lefer (NASA), 
Gijs de Boer (U. 
Colorado/CIRES)

Contributing 
Agencies: DHS, DOC, 
DOD, DOE, DOI, DOT, 
EPA, NASA, NSF, 
OSTP, USARC

Over the past year, the Atmosphere Collaboration Team (ACT) 
undertook several activities to support the Arctic Research Plan 
2017-2021 policy drivers, with particular emphasis on improving 
understanding of the Arctic as a component of planet Earth, and 
enhancing the well-being of Arctic residents. Below are a few 
examples of topics and associated activities that address these 
policy drivers.

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth

Supporting Observational Efforts for Arctic Atmospheric 
Science

In FY20, the ACT supported a variety of meetings related to the 
planning and execution of field efforts to observe the Arctic 
atmosphere. Primary among these were efforts to help with 
the coordination of the Multidisciplinary drifting Observatory 
for the Study of Arctic Climate (MOSAiC), including discussions 
on the Year of Polar Prediction (YOPP) Targeted Observing 
Period (TOP) connected to MOSAiC. Additional efforts that were 
conducted over the past year and discussed at times during 
ACT meetings included the DOE-led Cold-Air Outbreaks in the 
Marine Boundary Layer Experiment (COMBLE), and continued 
support of long-term Arctic observatories by the DOE, NOAA, 
and NSF. Additional discussions were held together with other 

Photo: NASA
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collaboration teams on the development of new research efforts, such as the ALaskan Pollution 
and Chemical Analysis (ALPACA) project (PE 2.1.1, 2.1.2, 2.2.1, 2.2.3, 2.2.4, 2.3.1, 2.3.2, 2.3.4).

In addition to practical elements of observational planning, there was significant emphasis on 
understanding, sharing, and mitigating the impacts of COVID-19 on Arctic atmospheric science 
research efforts. Program managers and scientists alike shared information on and solutions 
to the myriad challenges facing the Arctic observing community over this past year, including 
during a full meeting dedicated to COVID-19 in spring 2020. These meetings helped to support 
the ability of the NSF, NOAA, NASA, DOE, and other agencies to carry on Arctic field research, 
including one of the largest ever Arctic research expeditions (MOSAiC), in a very challenging 
operational environment (PE 2.1.1, 2.2.1, 2.2.2, 2.2.3, 2.3.1, 2.3.2).

Sharing of Recent Research Results and Data Consolidation Efforts

In addition to supporting observational effort, the ACT convened discussions and meetings 
on leveraging observational datasets aimed at Arctic atmospheric science and on interfacing 
observations with the modeling community. This included meetings on the evaluation of 
atmospheric re-analyses in the northern high-latitudes, discussions on the record-setting 
2020 ozone hole, community presentations on the use of water vapor isotope observations in 
understanding the changing water budget of the Arctic, and broad-scale model evaluation and 
comparison work using observatory data through the Year of Polar Prediction super-site model-
intercomparison project (YOPPSiteMIP) (PE 2.1.2, 2.2.3, 2.2.4, 2.3.1, 2.3.4).

Understanding Arctic Climate Change

This year’s ACT meetings included discussions on understanding and modelling processes that 
impact the Arctic system, including: moisture fluxes, isotopic fractionation, sea ice motion and 
thickness, land and ice surface temperature, cloud formation, Earth’s radiation budget, wildfire 
impacts, and air pollution chemistry. The overarching goal was to improve the representation of 
these processes in climate and meteorological models (PE 2.2.3, 2.2.4, 2.3.1, 2.3.2, 2.3.3, 2.3.4).

Policy Driver: Enhance the Well-Being of Arctic Residents 

Improved Weather and Water Prediction

The ACT and the Modeling sub-team jointly convened a meeting to discuss ways of improving 
Arctic meteorological re-analyses, specifically focusing on how well the models simulate 
atmospheric moisture. The ACT additionally brought together scientists supported by various 
federal agencies (NSF, NASA, NOAA, DOE) to examine how new and unique observations of 
Arctic water vapor isotopes could improve our understanding of water processes such as 
precipitation, evaporation, and sublimation. A better representation of these processes in 
meteorological and climate models will improve forecasts and directly benefit the well-being of 
Arctic communities (PE 2.1.1, 2.2.1, 2.2.2, 2.2.3, 2.3.1, 2.3.2, 2.3.3, 2.3.4).
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Air-Quality Studies and Understanding of Stratospheric Ozone Depletion Events

The ACT and the Health & Well-Being Collaboration Team met to discuss wintertime air pollution 
issues in the Arctic and the tools to evaluate the health impacts of air quality on Alaska residents. 
The meeting also included a presentation about the multi-agency (NSF, NOAA, EPA) funded 
ALPACA field campaign, originally scheduled for the winter of 2020 but now rescheduled to 2021 
due to COVID-19. The ALPACA campaign is part of NSF’s Sustainable Navigating Arctic Pollution 
- Through Engaging Communities (SNAP-TEC) project. Additionally, the ACT hosted a community 
discussion of the winter 2020 Arctic stratospheric ozone minimum and how satellite data 
indicates that this was a record year for Arctic ozone destruction. The team specifically looked at 
the various roles in this unique event of atmospheric dynamics as compared to the chemical loss 
on polar stratospheric clouds. The depletion of the ozone layer significantly damages the well-
being of Arctic residents and ecosystems (PE 2.2.1, 2.2.2, 2.2.3, 2.3.1, 2.3.2, 2.3.3, 2.3.4).

How to Carefully Continue Arctic Research to Protect Both Arctic Residents and U.S. 
Researchers During the COVID-19 Pandemic

The ACT meeting on COVID-19 included discussions on how to safely continue our Arctic 
activities such that our research efforts do not become a vector of COVID-19 transmission to 
Arctic residents. Over the first six months of the 2020 pandemic, many different U.S. Arctic 
research activities were able to be carefully conducted (e.g., MOSAiC, Oceans Melting Greenland, 
long-term Arctic observatories, etc.) such that no Arctic residents or scientists contracted 
COVID-19 (PE 2.1.1, 2.2.1, 2.2.2, 2.2.3, 2.3.1, 2.3.2).
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Sea Ice 
Collaboration 
Team (SICT)
Team Leaders: Janet 
Intrieri (NOAA), 
Nathan Kurtz (NASA), 
Olivia Lee (UAF), 
Melinda Webster 
(UAF)

Contributing 
Agencies: DHS, DOC, 
DOD, DOE, DOI, NASA, 
NSF, USARC

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth

MOSAiC

The Multidisciplinary drifting Observatory for the Study of 
Arctic Climate (MOSAiC) is an international research expedition 
to study the physical, chemical, and biological processes that 
couple the Arctic atmosphere, sea ice, ocean, and ecosystem. 
In support of the policy driver to improve understanding of the 
Arctic as a component of planet Earth, the Sea Ice Collaboration 
Team (SICT) held both devoted presentations and roundtable 
input from the participating agencies throughout the year.

The expedition is led by Germany’s Alfred Wegener Institute 
(AWI), with key support from a wide variety of international 
partners. Overall, 17 nations are involved; the U.S. represents 
the second largest national contribution with funding support 
from NOAA, NSF, DOE, and NASA. Beginning in October 
2019, the Research Vessel (RV) Polarstern icebreaker began 
its journey into the Arctic sea ice for a full year deployment, 
and served as an intensive observatory, allowing scientists to 
collect data in every season. Surrounding the ship, a distributed 
network of observing systems were deployed to obtain key 
measurements on spatial variability of the ice, ocean and 
atmosphere. Coordinated activities from land-based stations, 

Photo: NyxoLyno Cangemi/USCG
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aircraft, additional ships, and satellites support the expedition, providing the large-scale context. 
Jointly this constellation of observations and subsequent analyses will contribute to model 
improvements at many scales, as well as sea ice forecasting, representations of local- and large-
scale weather, and climate prediction.

The SICT held MOSAiC meetings during FY20 to provide information on the ongoing MOSAiC field 
campaign activities including: ice coring methods on the first leg and the large interdisciplinary 
effort between the Ecosystem, Ice Physics, and Biochemistry team made up of NSF-sponsored 
university scientists; additional logistics challenges associated with COVID-19 with input from all 
participating agencies; overview of the ice conditions encountered in the setup and siting phase; 
and the initial map of the distributed network of observations taking place through MOSAiC 
from NOAA-, NSF-, and DOE-funded participants (Primary PE 3.1.1). Additionally, through agency 
updates, we heard about efforts from NOAA and the Navy to provide daily sea ice forecasts to 
MOSAiC for the international intercomparison of sea ice drift models with observed quantities 
taken during MOSAiC.

Policy Driver: Enhance the Well-Being of Arctic Residents

Harmful Algal Blooms and Community Connections

In support of the policy driver to enhance the well-being of Arctic residents, the SICT held a joint 
meeting with the Coastal Resilience Collaboration Team to discuss the role of sea ice in harmful 
algal blooms (HABs) that have been recently observed in northern Alaska. This effort to discuss 
HABs and large sea bird mortality events that coincide with observations of declining sea ice 
are known to affect the health and well-being of Arctic residents and is also linked to PE 3.3.2. 
The October meeting of the SICT included discussions on future opportunistic sea ice sampling 
for HAB research across federally supported field campaigns, promoted the use of NOAA and 
NASA assets to track ocean water temperatures and conditions related to sea ice formation and 
presence that could influence the distribution of Alexandrium cysts, and enabled discussions 
on how sea ice models may provide useful output for future understanding of the distribution 
and magnitude of HABs (related to PE 3.1.7). The SICT welcomed input from a representative 
from the Chinik Eskimo Community during the meeting who described coastal waters and ice 
conditions that may relate to HABs. On concluding the meeting, the SICT was able to highlight 
that a lot of room remains for more collaboration on HABs and sea ice research going forward. 

The SICT also facilitated sharing outcomes from the Study of Environmental Change (SEARCH) 
Sea Ice Action Team’s efforts to synthesize information on sea ice research and communicate 
findings with Arctic residents and decision makers (PE 3.3.1). Efforts led by SEARCH included 
town hall meetings and presentations at the 2019 American Geophysical Union conference that 
emphasized the significance of low sea ice in the Bering Sea, contributions to the 2019 Arctic 
Report Card that synthesized input from the Bering Sea Elders Group representing eight Arctic 
communities, and several publications related to the future of Arctic shipping.
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Marine 
Ecosystems 
Collaboration 
Team (MECT)
Team Leaders: 
Cathy Coon (BOEM), 
Danielle Dickson 
(NPRB), Jackie 
Grebmeier (UMCES)

Contributing 
Agencies: DOC, DOD, 
DOE, DOI, MMC, 
NASA, NSF, USARC

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth
The Marine Ecosystems Collaboration Team (MECT) cooperated 
with the Modeling Sub-Team to host a webinar series in 2019 
that continued discussions initiated in 2018 about improving 
integration among the observational science and modeling 
communities to improve ecosystem models that include 
biogeochemistry. A white paper was presented that identified 
the need for workshops and development of best practices 
and highlighted recent activities that represent sources of data 
and/or examples that could be built upon. The Unified Forecast 
System was introduced, which seeks to facilitate the transition 
of research to operations (PE 4.3.6, 4.3.7, 9.2.3, 9.2.4).

The MECT also cooperated with the Glaciers and Sea Level 
Collaboration Team to host a discussion about the effects of 
glacial and other freshwater runoff on marine biogeochemistry 
and marine food web dynamics. An example from a study 
focused on the Gulf of Alaska was presented that demonstrated 
the significant influence of changing the source of freshwater 
input to an ecosystem model and highlighted the importance 
of fostering collaboration among those working on coastal 
hydrology and marine ecosystem modeling (PE 4.3.4, 5.2.1, 
9.2.2).

Photo: Kevin Raskoff/California State University Monterey Bay/NOAA
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Policy Driver: Enhance the Well-Being of Arctic Residents
The MECT cooperated with the Environmental Intelligence, Coastal Resilience, and Health & 
Well-Being teams to co-host webinars that shared information about observations in the marine 
and coastal environments and responded to concerns voiced by Arctic residents about unusual 
mortality events and the potential for harmful algal blooms. These discussions facilitated 
coordination among observational scientists to maximize opportunities for sampling, data 
sharing, and collaboration, and invited participation by Arctic residents (PE 9.3.4).

MECT webinars were held to discuss and highlight the ongoing marine time series observatories, 
including the Distributed Biological Observatory (DBO) and Arctic Marine Biodiversity Observing 
Network (AMBON), along with the developing Synoptic Arctic Survey (SAS) related to the 
Central Arctic Ocean ecosystem and 2018 Fisheries Agreement. Time series observations of 
the marine ecosystem, including the DBO, AMBON, and the Beaufort and Seward Line Long-
Terms Ecological Research Sites (LTER), are providing information on status and change in the 
Pacific Arctic in response to changing environmental drivers (reduced sea ice, increased water 
temperature). As an example, the DBO includes scientific efforts and objectives from multiple 
U.S. federal and non-federal organizations (NSF, NOAA, BOEM, USFWS, NASA, North Pacific 
Research Board [NPRB]), academic institutions, and international organizations such as the 
Pacific Arctic Group (PAG) and International Arctic Science Committee (IASC). Updates on both 
national and international science planning through the 5th DBO January 2020 workshop and 
PAG fall 2019 and spring 2020 were provided.  The following PEs were completed as part of 
these discussions: 4.1.2, 4.2.2, 4.2.3, 4.3.1, 4.3.2, 4.3.3, 4.3.4, 9.1.1, 9.4.5.

Policy Driver: Advance Stewardship of the Arctic Environment
A MECT webinar was held to highlight ongoing cetacean research in the U.S. Arctic and provide 
context for better understanding marine mammal ecology broadly. An overview of the Aerial 
Surveys for Arctic Marine Mammals long-term monitoring project was provided. The project 
documents four decades of observational monitoring on the spatial and temporal variability 
of marine mammals. The discussion included program objectives including; a description 
of the annual migration of bowhead whales, how these near-real-time data and derived 
products inform decision making for BOEM and NOAA Fisheries, and how information is used 
for management of subsistence hunts and assessments of anthropogenic impacts on marine 
mammal resources. The following PEs were completed as part of these discussions: 4.1.1 and 
4.1.2. Team linkages: Environmental Intelligence, Arctic Observing Systems, Coastal Resilience.

An additional MECT webinar was held to highlight work on marine sound as it relates to marine 
mammals. The presentations by NOAA focused on work characterizing marine mammal 
acoustic spaces gathered from three sites. The research describes seasonal occurrence of sound 
sources, characterizes noise metrics, and will map this information to vessel traffic information 
(shipping) gathered by Audubon. Distribution of marine mammals with shipping lanes has been 
an ongoing and important discussion across communities, subsistence hunters, and federal 
agencies interested in reducing conflict in key areas. The following PE was completed as part of 
these discussions: 4.3.8.
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Glaciers & 
Sea Level 
Collaboration 
Team (GSLCT)
Team Leaders: 
Caitlyn Florentine 
(USGS) and Joseph 
MacGregor (NASA)

Contributing 
Agencies: DOC, DOD, 
DOE, DOI, NASA, NSF, 
OSTP, USARC

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth
As in recent years, the primary policy driver for the IARPC 
Glaciers & Sea Level Collaboration Team (GSLCT) between 
August 2020 and June 2021 has been #4: “Improve 
understanding of the Arctic as a component of planet Earth.” 
These efforts occurred as part of Research Goal 5: “Understand 
and project the mass balance of glaciers, ice caps, and the 
Greenland Ice Sheet and their consequences for sea level rise.” 
While the backdrop of major federally led missions to study 
Arctic land ice is ever-present, this past year the GSLCT mostly 
focused on organizing a coherent “source-to-sink” series of 
discussions on glacier mass balance and the processes that 
control this balance, rather than the fate and state of ice 
sheets, which the GSLCT has surveyed extensively in previous 
years. With this focus, the primary PEs of interest were those 
that involved investigator-driven observation and modeling 
studies of land-ice processes (PE 5.1.3 and 5.2.3). This series 
included federal scientists, the U.S. academic community, and 
international scientists from both other national agencies 
and universities. Because of the interest in modeling land-
ice processes, several of these discussions were coordinated 
with the Modeling Sub-Team and also involved the Marine 
Ecosystems Collaboration Team.

Photo: Neal Herbert/NPS
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The GSLCT’s foci for this past year were: what is happening to Arctic glaciers, how are these 
changes happening, and what are the consequences of ongoing land ice mass loss? These 
themes converged most clearly in the final four meetings of this reporting period, which 
concerned how thick all the world’s glaciers are, how much mass are they losing, how we 
can dynamically model all of them, and how all of them affect regional sea-level change. This 
convergence of recent global glacier analyses included presentations of major efforts that 
are often internationally led (Ice Thickness Models Intercomparison eXperiment, Open Global 
Glacier Model, Glacier Model Intercomparison Project), but it was ultimately made possible by 
collaborations with many U.S.-based members of IARPC and the GSLCT, the numerous large-
scale ground-based airborne and satellite missions that our members support (e.g., USGS’s 
Benchmark Glacier Project, NASA’s Operation IceBridge and ICESat-2), and Earth system 
modeling (e.g., DOE’s E3SM, NASA’s Ice Sheet System Model).

The ongoing realization of a genuinely global view of ongoing glacier change enabled us to 
better parse what distinguishes the Arctic glacier change that the GSLCT prioritizes from the 
world’s other glacier systems. A focus of the GSLCT is the rapidly retreating network of Alaska 
mountain glaciers and icefields. This glacierized system poses a series of challenges to thickness 
measurements (e.g., exceptionally thick temperate ice, landslide debris cover from tectonically 
active mountain ranges), mass-balance measurements (e.g., tens of thousands of glaciers in 
rough terrain spanning a large elevation range, large interannual variability in precipitation 
due to proximity to weather systems originating in the Pacific Ocean, persistent cloudiness 
challenging optical measurements), dynamic numeric modeling (e.g., dozens of Alaskan glaciers 
surge at irregular multiannual intervals), and local sea-level change (e.g., competing eustatic, 
tectonic, gravitational, and glacial mechanisms). While a dominant contributor to sea-level rise at 
the beginning of this century, Alaska glaciers have since been overtaken by the Greenland and 
Antarctic ice sheets. However, excluding the ice sheets, this region continues to be the dominant 
contributor of glacier mass loss to sea-level rise.

Together with five other meetings that focused on the latest process research into calving, 
sediment deposition, ice–ocean feedbacks, and surface-meltwater routing, the GSLCT’s past year 
constituted a robust evaluation of the state and future of global glacier research. As pandemic-
imposed telework increased in 2020, attendance at GSLCT meetings also increased by roughly 
50%, particularly in spring 2020, as interested scientists sought out more opportunities to teach, 
learn, and collaborate beyond their household or institutional colleagues. This new reach, 
along with the GSLCT’s conscious shift toward a thematic series of meetings, is expected to 
promote permanent growth in the core group of regular GSLCT participants that will ultimately 
strengthen the U.S. and international community interested in its overall research ROs and 
multiple PEs.

Another notable achievement of the GSLCT during 2020 was its contribution to development of 
the 2022–2026 Arctic Research Plan. Scientists from various U.S. national labs, federal agencies, 
and academic institutions updated existing GSLCT ROs and PEs, providing an accurate and 
timely snapshot of ongoing monitoring, modeling, and investigator activities. In August, more 
than two dozen GSLCT members gathered to discuss scientific problems and critical knowledge 
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gaps that hinder complete and actionable understanding of Arctic land ice. The need for 
improved insight into boundary conditions on Arctic land ice was emphasized, e.g., processes at 
the ice–atmosphere, ice–ocean, and ice–bed interfaces. There was strong consensus expressed 
for the necessity of long-term (i.e., beyond three-year grant cycles) ice-ocean observing networks 
and cross-cutting research that investigates the cryospheric nexus between land ice, ocean, 
atmosphere, hydrosphere, lithosphere, and Arctic ecosystems. The near-complete absence of 
snow from current GSLCT ROs was noted, as was the time scale over which sea-level change 
should be assessed, e.g., two decades or a whole millennium? The answer guides glaciological 
inquiry and sea-level research priorities, which would also benefit from input from Arctic 
communities, to refine GSLCT PEs toward actionable outcomes.

An NSF-sponsored open-source data-distribution effort that began this past year, QGreenland, 
will provide a new framework for Greenland-centric sharing of geographic data that will be of 
direct, transformative value to many GSLCT members. We expect that in coming years this effort 
will be replicated for other parts of the Arctic cryosphere and will be of similar value. Broadly, 
the GSLCT recognizes the critical research need for open, searchable, rapidly accessible, cloud-
hosted data to empower new computing strategies, avoid cumbersome data wrangling, and 
enable next-generation systems-level Arctic research.



iarpccollaborations.org

19

Permafrost 
Collaboration 
Team (PCT)
Team Leaders: Miriam 
Jones (USGS), Ben 
Jones (UAF), Christina 
Schaedel (UNA)

Contributing Agen-
cies: DOC, DOD, DOE, 
DOI, NASA, NSF, OSTP

Policy Driver: Enhance the Well-Being of Arctic 
Residents
This year the Permafrost Collaboration Team (PCT) made 
progress toward improving understanding of ground ice 
content of permafrost across the Arctic. After a PCT meeting 
last year focused on the topic, the team leaders organized 
a smaller group of international permafrost researchers to 
develop a survey designed for data holders and data users 
to be sent out in the coming fiscal year (PE 6.1.2, 6.1.4, 6.1.5, 
6.3.1, 6.3.3). The PCT also held a monthly seminar on the 
results of a Denali Commission report, Statewide Threat 
Assessment, the aim of which was to understand threats of 
permafrost thaw, including flooding and coastal erosion, on 
infrastructure and communities. A meeting in February on 
an NSF-funded Navigating the New Arctic (NNA) project with 
a focus on ground ice aimed to integrate plot-level data with 
landscape and regional-level change while also coordinating, 
collaborating, and co-developing knowledge through other 
circumpolar collaboration efforts such as Rapid Arctic 
Transitions due to Infrastructure and Climate (RATIC) and 
Terrestrial-Multidisciplinary drifting Observatory for the Study of 
Arctic Climate (T-MOSAiC). The NNA project is also working with 
village and regional partners on the North Slope of Alaska to 
better address the needs of the people living on rapidly thawing 

Photo: Brandt Meixell/USGS
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permafrost (PE 6.1.2, 6.4.1, 6.4.2). 

Policy Driver: Improve Understanding of the Arctic as a Component of 
Planet Earth
The efforts to better understand ground ice content in the Arctic is aimed at policy driver #4, 
“improve understanding of the Arctic as a component of planet Earth.” Better ground ice maps 
will ultimately serve many purposes, including the movement of soil and water, biogeochemical 
cycling, the carbon climate feedback, and mobilization of heavy metals and toxins. Partners 
include national and international permafrost researchers at academic institutions, USGS, 
and the Denali Commission. Because ground ice impacts the integrity of the ground beneath 
communities and infrastructure, this area of research also supports policy driver #1, “enhancing 
the well-being of Arctic residents,” as it will allow communities to plan housing, infrastructure 
projects, and health as it relates to permafrost thaw. PEs related to this seminar include 6.4.1 
and 6.4.2. Partners include the Denali Commission and University of Alaska Fairbanks. 

Rapidly thawing permafrost and abrupt thaw processes were also highlighted in several 
prominent publications and monthly meetings. Jan Nitzbon (AWI-Germany) presented at 
the August monthly meeting on his research published this year in Nature Communications 
that showed rapid thaw of cold ice-rich permafrost in northeast Siberia under a warming 
climate. A study in Nature Geoscience by Turetsky et al. addressed how abrupt thaw processes 
(thermokarst) impact carbon cycle feedbacks under future warming scenarios, a process that 
has previously not been accounted for in models.1 Both this study and Nitzbon et al.2 highlight 
the importance of including abrupt thaw processes in Earth system models, as these processes 
could double (Turetsky et al. 2020) or triple (Nitzbon et al. 2020) the release of thaw-affected 
carbon. PEs addressed with these meetings include 6.2.1, 6.2.2, 6.2.3, 6.2.4. A new study in 
PNAS by Hugelius et al.3 used machine learning to evaluate the quantity of peatland carbon and 
nitrogen stocks that are vulnerable to thaw (PE 6.1.4, 6.2.2, 6.2.3, 6.3.4).  

Another area of permafrost research that remains poorly understood is subsea permafrost. 
An expert assessment survey distributed through the Permafrost Carbon Network was aimed 
at evaluating the state of knowledge on subsea permafrost, specifically how or if past and 
future warming could destabilize subsea permafrost, impacting the carbon-climate feedback. 
The preliminary results of the survey were presented in the PCT November monthly meeting. 
PEs addressed include 6.2.5. These efforts primarily address the fourth policy driver, “Improve 
understanding of the Arctic as a component of planet Earth.”

The PCT also coordinated presentations on dynamic permafrost terrain responses to increased 
precipitation in interior Alaska and to large-scale ocean forcing and climatic oscillations driving 

1Turetsky, M.R., Abbott, B.W., Jones, M.C. et al. Carbon release through abrupt permafrost thaw. Nat. Geosci. 13, 
138–143 (2020). https://doi.org/10.1038/s41561-019-0526-0

2Nitzbon, J., Westermann, S., Langer, M. et al. Fast response of cold ice-rich permafrost in northeast Siberia to a 
warming climate. Nat Commun 11, 2201 (2020). https://doi.org/10.1038/s41467-020-15725-8

3Hugelius, G., Loisel, J., Chadburn, S., et al. Large stocks of peatland carbon and nitrogen are vulnerable to 
permafrost thaw. PNAS 117 (34) 20438-20445 (August 2020). DOI: 10.1073/pnas.1916387117
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erosion of ice-rich permafrost influenced coastlines in the Siberian Arctic (PE 6.1.1, 6.1.2, 6.3.2). 

The PCT hosted a meeting on another recently funded NSF NNA project that presented a 
community-wide resource for permafrost regions: the Permafrost Discovery Gateway (PDG). The 
PDG is a new online scientific gateway will make information of changing permafrost conditions 
available throughout the Arctic by providing access to very high-resolution satellite data 
products and new visualization tools that will allow exploration and discovery for researchers, 
educators, and the public at large (PE 6.1.4, 6.3.1, 6.3.3).
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Terrestrial 
Ecosystems 
Collaboration 
Team (TECT)
Team Leaders: Steve 
Gray (USGS), Jeremy 
Littell (USGS), Mike 
Falkowski (NASA)

Contributing Agen-
cies: DOC, DOD, DOE, 
DOI, NASA, NSF, OSTP, 
USARC, USDA

Policy Driver: Enhance the Well-Being of Arctic 
Residents
COVID-19 has had a profound impact on many communities 
throughout the Arctic. In turn, the novel coronavirus pandemic 
dramatically altered researchers’ access to high-latitude field 
sites, interactions with stakeholders, and data collection 
campaigns for 2020 and beyond. The Terrestrial Ecosystems 
Collaboration Team (TECT) addressed these issues during 
our April 2020 collaboration team meeting, which featured 
presentations from John Pearce (USGS) and team co-lead Mike 
Falkowski (NASA) on plans for operations under COVID-19. 
Group discussions also addressed restrictions on travel to and 
from Alaska, as well as closures and rules for quarantine within 
the state. Several TECT members have committed to tracking 
COVID-19 impacts on research, and we plan to have a report out 
on their findings in early 2021. 

Continuing with efforts initiated in 2019, TECT members from 
USGS completed a series of trainings aimed at enhancing 
resilience in communities, which is a key component of PE 
7.2.3. This effort was undertaken in cooperation with the 
Aleutian Pribilof Islands Association (APIA), the Alaska Center 
for Climate and Arctic Policy (ACCAP), the Scenarios Network 
for Alaska+Arctic Planning (SNAP), and the International Arctic 

Photo: Alexis Bonogofsky/USFWS
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Research Center (IARC). Complementary USGS-led efforts tied to PE 7.2.3 included the “Yukon-
Kuskokwim Delta Berry Outlook” project that integrated Indigenous and local knowledge to 
understand potential future impacts on subsistence resources. Work by USGS to address PE 
7.1.1 and 7.2.2 included a multi-agency effort (Alaska Department of Fish and Game, Fish and 
Wildlife Service) to study heat-stress biomarkers in Chinook Salmon across the Yukon River 
watershed. 

Policy Driver: Advance Stewardship of the Arctic Environment
USDA has reported several activities that align under the fourth policy driver, “Improve 
understanding of the Arctic as a component of planet Earth.” Work in the Copper River basin 
on the response of permafrost and related emissions after fire in black spruce forests, pan-
Arctic changes in tundra vegetation in response to invertebrate herbivory, and the complex 
relationship between soil microbiome and treeline change at Bonanza Creek LTER address 
PE 7.1.1, 7.1.2, and 7.3.2. All three highlight the interaction between terrestrial vegetation and 
carbon fluxes, permafrost, and disturbance (either permafrost- or fire-related).

Policy Driver: Improve Understanding of the Arctic as a Component of 
Planet Earth
NASA continues to conduct activities that support the fourth policy driver, “Improve 
understanding of the Arctic as a component of planet Earth,” and several associated TECT PEs. 
Many of these NASA efforts are supported through the Arctic Boreal Vulnerability Experiment 
(ABoVE). Specifically, NASA ABoVE activities are focused on synthesizing ongoing research 
on vegetation changes in boreal forests and Arctic tundra, and post disturbance vegetation 
recovery, among others. These activities fall under PE 7.1.1, 7.1.2, 7.1.3, 7.2.1, 7.2.3, 7.3.1, and 
7.3.2. In addition, the NASA ABoVE program continues to actively engage external partners 
across the federal government as well as internationally. For example, the sixth meeting of the 
ABoVE science team was held virtually from June 1st-4th 2020. The virtual format allowed more 
participants to attend as compared to past in-person meetings. Approximately 140 participants 
virtually attended each day with individuals from NASA and other U.S. federal agencies, Alaska, 
and a variety of Canadian territorial and federal agencies. There were also many people from 
U.S., Canadian, and European universities. A summary of the meeting can be found here and 
iPosters describing ABoVE funded research presented at the meeting are archived here.

https://above.nasa.gov/meeting_2020/docs/ABoVE_STM6_Summary_Final.pdf
https://astm6-agu-azure.ipostersessions.com/?s=astm6_2020_gallery
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Coastal 
Resilience 
Collaboration 
Team (CRCT)
Team Leaders: Amy 
Holman (NOAA), John 
Pearce (USGS), Col-
leen Strawhacker 
(NSF)

Contributing Agen-
cies: DOC, DOD, DOI, 
DOS, HHS, NASA, NSF, 
OSTP, SI

In FY 2020, the Coastal Resilience Collaboration Team (CRCT) 
held several online meetings and posted numerous updates to 
the IARPC Collaborations website to support the Arctic Research 
Plan 2017-2021 policy drivers, with particular emphasis on 
“Enhancing the well-being of Arctic residents” and “Advancing 
stewardship of the Arctic environment.” Below are a few 
examples of topics discussed during CRCT monthly online 
meetings and associated activities that address these policy 
drivers.

Policy Driver: Enhance the Well-Being of Arctic 
Residents
The CRCT hosted several conversations by researchers 
and Arctic community representatives that discussed 
communication issues, good practices, opportunities, and 
needs. As a result of these conversations, the CRCT was well-
poised to host multiple discussions about the development 
of the next Arctic Research Plan (2022-2026) and provide 
a venue to receive input from a diversity of voices in Arctic 
research and policy. Other conversations in 2020 focused on 
current and future knowledge maps that benefit communities 
and researchers, a report out on the September 2019 Arctic 
Futures 2050 Conference that sought to create opportunities for 
stronger exchanges and honest dialogue about research and 

Photo: Lisa Hupp/USFWS
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knowledge in the Arctic, and discussions on next steps and how institutions and frameworks 
that are already existing can be changed or adjusted so there is greater participation from 
Indigenous representatives. Similarly, the CRCT hosted a discussion on how to best interact with 
and respond to relevant official resolutions from the annual Alaska Federation of Natives (AFN) 
Convention. Ben Mallott (Vice President, AFN) spoke on relevant resolutions for IARPC members 
that were passed during the AFN convention in November 2019. The CRCT hosted a discussion 
of shorefast ice and community safety in the Arctic with presentations on shorefast ice failures 
in Alaska and Greenland and responses of the local hunting communities (PE 8.1.1, 8.1.2, 8.1.3).

Policy Driver: Advance Stewardship of the Arctic Environment
The CRCT met with the Environmental Intelligence Collaboration Team on observed changes 
in the Bering and Chukchi seas. This meeting provided a forum for updates from multiple 
disciplines that brought perspective on the wide-ranging and interconnected nature of Bering 
Sea physical and ecosystem shifts. An additional coordination meeting focused specifically 
on harmful algal blooms (HABs) in collaboration with the Sea Ice Collaboration Team and the 
connection between sea ice, HABs, and seabirds. Other discussions included the Presidential 
Memorandum for Ocean Mapping of the United States Exclusive Economic Zone and the 
Shoreline and Nearshore of Alaska with a discussion of relevant agency actions and activities 
(Alaska mapping strategic plans). Numerous updates were provided from CRCT members 
on findings from federal and academic research activities, meetings, and highly relevant 
publications from non-federal members, such as the Inuit Circumpolar Council (PE 8.4.2 and 
8.2.1).

https://www.whitehouse.gov/presidential-actions/memorandum-ocean-mapping-united-states-exclusive-economic-zone-shoreline-nearshore-alaska/
https://www.whitehouse.gov/presidential-actions/memorandum-ocean-mapping-united-states-exclusive-economic-zone-shoreline-nearshore-alaska/
https://iocm.noaa.gov/about/strategic-plans.html
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Environmental 
Intelligence 
Collaboration 
Team (EICT)
Team Leaders: Roberto 
Delgado (NSF), Molly 
McCammon (AOOS), 
Candace Nachman 
(NOAA)

Contributing Agencies: 
DHS, DOC, DOD, DOE, 
DOI, DOS, DOT, EPA, 
NASA, NSF, OSTP, US-
ARC, USDA

The Environmental Intelligence Collaboration Team (EICT), 
charged with supporting coordinated research in response to 
stakeholder and decision-maker needs, comprises three co-
leads as well as three sub-teams: the Arctic Data (ADST), Arctic 
Observing Systems (AOSST), and Modeling sub-teams (MST). 
In FY 2020, the EICT and associated sub-teams continued 
to make progress towards completing ROs and PEs of the 
Arctic Research Plan 2017-2021 under the research goal of 
enhancing frameworks for environmental intelligence gathering, 
interpretation, and application toward decision support. The 
EICT and each sub-team provide a summary of their FY 2020 
activities in support of the Arctic Research Plan policy drivers.

Policy Driver: Advance Stewardship of the 
Arctic Environment

RO 9.5: Advance research, strategies, and tools that improve the 
accessibility and usability of Arctic science for decision support.

PE 9.5.1: Advance coordination among federally-funded 
research programs that provide decision support to Arctic 
stakeholders.

During both the Alaska Marine Science Symposium and the 
Alaska Forum on the Environment in 2020, the Alaska Ocean 
Observing System (AOOS), the North Pacific Research Board 

Photo: Lisa Hupp/USFWS
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(NPRB), USARC, and NOAA convened workshops to discuss a planning framework for new, 
coordinated, and comprehensive studies of the Bering Sea/Bering Strait and adjacent regions. 
The sessions included researchers, Indigenous Knowledge holders, resource managers, and 
policymakers who shared their perspectives on two key questions: (1) What do you consider the 
most pressing marine research priority for the Bering Sea/Bering Strait and adjacent regions? 
and (2) What do you consider the most important data or information gap to fill? The organizers 
convened these workshops to ensure that any new research efforts will (1) be responsive to 
local community concerns, (2) build upon the scientific foundations laid by previous studies, (3) 
complement current research efforts, and (4) facilitate necessary research in the near-term to 
document the rapid changes underway while planning for longer-term research and monitoring 
efforts conducted and supported by multiple organizations including federal agencies.

Additionally, a town hall was held at the 2020 AGU Ocean Sciences meeting in San Diego, 
California, titled “Scientific response to an ever faster changing Arctic: Making the most of our 
collective research efforts.” The meeting was a follow-on to oral and poster sessions addressing 
ecosystem structure and processes in a changing Arctic. The focus of the session was to foster 
awareness about the unprecedented rate of environmental change happening in the Arctic 
and the need for developing a framework that can document and understand these issues. 
Dr. Cheryl Rosa (USARC), Molly McCammon (AOOS), and two researchers, Dr. Seth Danielson 
(University of Alaska, Fairbanks) and Dr. Jackie Grebmeier (University of Maryland Center for 
Environmental Studies), presented on recent trends in the Arctic, highlighting the need for 
increased communication and collaboration among the research community. A call was put 
to the research community to identify emerging observing needs while providing data and 
information products to local communities, subsistence users, federal and state of Alaska 
agencies, and others. Input received from the attendees focused on approaches for improved 
coordination in research.

In Spring 2020, the EICT and the Marine Ecosystems Collaboration Team (MECT) convened a 
joint meeting addressing 2020 pre-field season research coordination in the Bering Sea. The 
primary goals of the meeting were to discuss contingency plans for research cruises during 
the field season and new opportunities for “stay in place” research. The collaboration teams 
heard updates from several federal agencies, as well as updates on potential foreign research 
vessel activities, with the aim of encouraging coordination to fill gaps where feasible. In addition, 
due to the ongoing COVID-19 pandemic, beginning in May 2020, AOOS and the EICT began 
compiling and widely sharing information regarding the monthly status of planned research 
vessel activities in the Bering Strait and Chukchi and Beaufort seas region. AOOS and the EICT 
collected this information from federal agencies and partner institutions for posting on the 
IARPC Collaborations and AOOS websites, as well as direct delivery to relevant organizations in 
those regions.
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Policy Driver: Improve Understanding of the Arctic as a Component of 
Planet Earth

RO 9.5: Advance research, strategies, and tools that improve the accessibility and usability of 
Arctic science for decision support.

PE 9.5.2: Advance policy-relevant science communication.

In support of EICT’s PE 9.5.2, the National Science Foundation awarded a grant to Emory 
University titled Knowledge Production and Arctic Environmental Futures. This ethnographic 
research seeks to understand differences in how scientists collect, analyze and interpret data on 
environmental change. Using the role of Arctic research in the cultural and political landscape of 
contemporary Greenland as a case study, the principal investigator is observing and recording 
how scientists collaborate and communicate with one another and how they interact with 
the general public. Better understanding of how scientists study environmental change and 
implement collaborations contributes to improved strategies for navigating cultural difference 
and fostering relationships among Arctic researchers and non-Arctic stakeholders including 
policy makers. This project addresses the objective of understanding the complex socio-
environmental connections linking science to Arctic communities, their southern neighbors, and 
the environment.

In support of a White House-led effort to increase data access and usage, AOOS initiated a new 
project called the Bering Ocean Data Sharing Initiative (BODSI) with the goal of increasing more 
timely access to research data collected in the Bering Strait/Bering Sea region by federal, state, 
academic and Tribal partners. Due to the COVID-19 pandemic, no in-person presentations and 
conferences could be held to foster two-way communication regarding the research results. 
However, the first Bering Science report was published in June 2020 and distributed to every 
post office box holder in communities between Dillingham in the southern Bering Sea to 
Shishmaref in the southern Chukchi Sea. A second report was published and distributed to 
communities in October 2020.
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Arctic 
Observing 
Systems Sub-
Team (AOSST)
Team Leaders: Will 
Ambrose (Coastal 
Carolina University), 
Sally McFarlane (DOE), 
Sandra Starkweather 
(NOAA/CIRES)

The Arctic Observing System Sub-Team (AOSST, a sub-team 
of Environmental Intelligence Collaboration Team) focuses 
on broad international and national opportunities to better 
integrate existing observing efforts and to improve readiness for 
future needs related to Arctic Observing. It accomplishes this as 
one of three sub-teams of the Environmental Intelligence Team, 
which also includes Arctic Data and Arctic Modeling sub-teams. 

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth
A large focus of AOSST activities is supporting and coordinating 
U.S. contributions to a sustained observing strategy and 
implementation plan in support of the Sustaining Arctic 
Observing Network’s (SAON) Roadmap for Arctic Observing and 
Data Systems (PE 9.1.1). A sustained Arctic observing network 
is critical to provide the information needed to understand 
and support decision making about the Arctic system. These 
activities occur through coordination of the community around 
the biennial Arctic Observing Summit and connections between 
AOSST and the U.S. Arctic Observing Network (AON) Board. 
The AOSST has also developed joint meetings with other 
collaboration teams to focus on observational efforts needed in 
specific science theme areas.
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Arctic Observing Summit Activities

• The AOSST held multiple meetings to engage and coordinate the IARPC community 
in preparing for the Arctic Observing Summit and to discuss outcomes and potential 
collaborative opportunities after the summit (PE 9.1.1). 

• A series of Arctic Observing Summit white papers were developed by the community. A 
subset of papers is being transformed into contributions for special issue of ARCTIC. A 
summary report of the 2020 summit is in development (PE 9.1.1)

• AOSST team members submitted a white paper focused on developing a draft of the 
ROADS process; recommendations from working group feedback have been incorporated 
into the process (PE 9.1.1).

U.S. AON Board Activities

• The U.S. AON Board has developed a draft framework and vision document identifying 
priority action areas and implementation strategies. These items fed forward as U.S. input 
to the international SAON Roadmap framework (PE 9.1.1 and 9.1.2).

• The U.S. AON Board has developed a draft communications strategy to increase the 
visibility and clarity of the U.S. AON’s purpose, role, and achievements; to clarify how the 
broader community can contribute to U.S. AON; and to communicate more clearly about 
the U.S. AON Task methodology (PE 9.1.1 and 9.1.2).

Development of Multi-Meeting Themes with Other Collaboration Teams

In order to work with the research community and other stakeholders to better understand the 
sustained Arctic observing efforts needed to support specific thematic research communities, 
AOSST initiated multi-meeting themes with other collaboration teams. 

• The AOSST worked with the Physical Oceanography Self-forming Team (POST) to develop 
plans for a multi-meeting series on Integrated Observing of the Arctic Ocean meeting 
series. The first meeting, held in July, included presentations on Arctic Ocean Observing: 
Indigenous Communities and Arctic Societal Benefits, Planning from an Arctic Societal 
Benefit Perspectives and an update on the UN Decade of Ocean Science process. Future 
meetings in the series are in development for FY21 (PE 9.1.1 and 9.1.2).

• The AOSST worked with the Modeling Sub-Team to start a multi-meeting series on better 
connecting observational and modeling efforts. The first meeting, held in June, was focused 
on “Looking at observing systems through the lens of models.” Presenters and participants 
discussed the use of models to inform observing system design, including current efforts 
and ideas for the future (PE 9.1.2). 



iarpccollaborations.org

31

Policy Driver: Enhance the Well-Being of Arctic Residents
Food security is an important component of the well-being of Arctic residents. In Arctic 
communities, food security has been substantially impacted by changing Arctic conditions. 
Integrated observational networks are crucial to provide information needed to understand and 
improve food security for Arctic residents.

• A new NSF-supported Research Networking Activity (RNA) on coordinated observations of 
rapid Arctic change was launched in July 2020. Part of the genesis of the RNA was a series 
of AOSST meetings and the project team includes many active AOSST members. The project 
draws on different assessment, modeling, and observing system design approaches to lay 
the foundation for a food-security oriented information product integrating different types 
of coordinated observations. Alaska Indigenous scholars are active participants in the work, 
with a focus on capacity-building within Indigenous Peoples organizations such that they 
can better steer and use Arctic observing data and information products (PE 9.1.2).

• To engage the broader IARPC research community, the AOSST is working with other 
collaboration teams (MECT, Data) to develop a multi-meeting series focused on food 
security. The first meeting, in September 2020, included a presentation on “Understanding 
the importance of holistic food systems in Alaska Native communities” as well as an 
introduction to the new RNA. 
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Modeling  
Sub-Team 
(MST)
Team Leaders: Renu 
Joseph (DOE), Richard 
Cullather (NASA), 
Wilbert Weijer

The overarching goal of the Modeling Sub-Team (MST, a sub-
team of Environmental Intelligence Collaboration Team) is 
to enhance coordination for numerical model development, 
evaluations, synthesis, and verification that enhances 
predictability and the understanding of important processes 
in the context of the broader Arctic system. MST has 10 PEs 
that align with RO 9.2, “Advance understanding of the Arctic 
System by using global and regional models with detailed Arctic 
processes to understand feedbacks and interactions within the 
components of the Arctic system and with the climate system as 
a whole,” and RO 9.3,  “Enhance climate prediction capabilities 
for the Arctic system from sub-seasonal to decadal timescales 
and climate projection capabilities up to centennial timescales 
by focusing on improving Earth system models and their 
interactions, and assessing the strengths and weaknesses of 
the various coupled regional Arctic and Earth system models by 
conducting inter-comparison and model evaluations.” 

Policy Driver: Improve Understanding of the 
Arctic as a Component of Planet Earth
In FY 2020, MST focused on addressing five of the 10 PEs. All PEs 
are responsive to the policy driver that focuses on “Improving 
understanding of the Arctic as a component of the planet Earth.” 
One of the salient themes was using models and observations 
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together to highlight important processes in the Arctic System. A two-part series of talks focused 
on marine biogeochemistry in the coastal Arctic in collaboration with the Marine Ecosystem 
Collaboration Team. One of them focused on models and the other on observations (PE 9.2.3 
and 9.2.4). This topic is expected to gain more traction in the interagency setting through a 
workshop that could be jointly sponsored by several agencies. The talks on the Forum for Arctic 
Ocean Modeling and Observational Synthesis (FAMOS) focused on synergetic model-observation 
work enhancing our understanding of circulation around the Beaufort Gyre (PE 9.3.4 and 9.2.4). 
Another set of talks that emphasized model-observation integration focused on the atmospheric 
component of the Arctic system taking advantage of the Year of Polar Prediction (PE 9.2.1)

In the past year, significant progress was made in advancing ice-sheet model development and 
analysis. NASA scientists led the Ice Sheet Model Intercomparison Project (ISMIP6) facilitating 
collaboration in the interagency arena. Scientists funded by NASA, DOE, and NSF have jointly 
contributed to over 15 publications focusing on an intercomparison of Greenland Ice Sheet 
prognostic simulations of the 21st century (PE 9.3.6). NASA, NOAA, DOE, and NSF scientists have 
also examined the role of sea ice processes and their effects on the larger Earth system. The 
NASA Global Model Assimilation Office seasonal prediction system incorporates the Los Alamos 
National Laboratory’s Community Ice Code (CICE) and is used for prognostic assessments of 
Arctic sea ice cover submitted to the community Sea Ice Outlook (PE 9.2.1 and 9.3.2). DOE-
funded scientists have focused on incorporating a new computationally efficient sea-ice model 
called DEMSI (PE 9.3.2); are continuing work on the Regional Arctic System Model (RASM; PE 
9.3.4); and are continuing development on E3SM, a global Earth systems model with regional 
refinement capability that is currently being configured for the Arctic domain (PE 9.3.1). 
Additionally, several publications have focused on reanalysis of the Arctic system, with many led 
by NASA scientists (PE 9.3.5). In summary, advances in model development and model analyses 
of sea ice, land ice, marine biogeochemistry, and the Arctic atmospheric system have been 
facilitated through studies supported by interagency funding.
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Arctic Data 
Sub-Team 
(ADST)
Team Leaders: Michael 
Brady (NGA), Jonathan 
Blythe (BOEM)

The Arctic Data Sub-Team (ADST, a sub-team of the 
Environmental Intelligence Collaboration Team) FY 2020 
activities included eight one-hour virtual webinars on Arctic 
research topics that collectively address all ADST policy 
drivers, ROs, and PEs. The team defined and implemented 
two complimentary webinar themes: a survey of data needs 
from the perspective of IARPC Collaboration Team Leads, and 
scientist-practitioner co-production methods for Arctic data 
access and usability. The survey of data requirements focused 
on PEs of other collaboration teams, and the co-production 
theme focused on ADST PEs. Below is a summary of 2020 ADST 
activities and impacts. 

Activities: The ADST organized webinars to survey data 
needs from the perspectives of IARPC collaboration teams in 
the terrestrial, atmospheric, and social science domains. This 
activity addressed ROs: Environmental Intelligence (PE 9.4.1 
and 9.4.2); Atmosphere (PE 2.1, 2.2, 2.3); Terrestrial (PE 7.1, 7.2, 
7.3); Permafrost (PE 6.1, 6.3, 6.4); Coastal Resilience (PE 8.4); and 
Health and Well-Being (PE 1.1).

The ADST also organized 11 presentations over six one-hour 
webinars on the following environmental intelligence topics: 
Spatial Data Infrastructure (SDI) for Arctic Maritime Domain 
Awareness (MDA) (PE 9.4.2, 9.4.4, 9.4.5); Flipping the model; 
Data, model and system development to facilitate user 
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engagement and co-production of knowledge (PE 9.4.1 and 9.4.5); Updates on recent Data Sub-
Team engagements and future plans including scoping a data co-production workshop (no PE 
defined); Local community access to automatic identification systems (AIS) (PE 9.4.1 and 9.4.5); 
NSF Arctic Data Center, social science, and data (PE 9.4.1 and 9.4.2); Advances in sea ice mapping 
for maritime decision support (PE 9.4.4). 

Impacts: The survey of data needs addresses the Federal Data Strategy established under the 
Office of Management and Budget (OMB) M-19-18, and informs the Federal Data Action Plan, 
Action 5, to identify priority data assets for agency open data plans. This survey is helpful for 
federal agencies as they formulate their open data plans. The identified data requirements 
also guide future ADST activities and the performance of data management across the IARPC 
research areas. 

In addition to surveying data needs, the ADST webinars this year raised awareness of access 
and usability aspects of various data sets used in research that address IARPC policy drivers. 
For example, the Marine Exchange of Alaska (MXAK) presented their efforts to make maritime 
vessel traffic data accessible to local Arctic communities for domain awareness via a phone-
app that displays Automatic Identification System (AIS) vessel tracking data. Deconflicting ocean 
uses via enhanced domain awareness of subsistence resources and hunting activity from local 
AIS access supports the well-being of Arctic residents. Regarding usability of Arctic data, while 
all webinars addressed the co-production method in some respects, the collaborative research 
presented by the National Geospatial-Intelligence Agency (NGA) and the U.S. National Ice Center 
(NIC) on advancing sea ice mapping for decision support was a particularly good example of 
scientist-practitioner co-production to ensure usability of science products. Usability of emerging 
maritime decision support science products is critical for safe access of U.S. maritime assets in 
the Arctic in support of national and regional security. 
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