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Community Resilience and Health
1.1 Community Resilience and Health

1.1 Support the health of Arctic residents through research on public health needs, disparities, and
delivery.

1.1.1 (Met) Initiate a Federally-funded project with local partners researching the feasibility and
success rate in the treatment of chronic Hepatitis C in remote Arctic communities. ; HHS-CDC
(Lead), HHS-LEA; Target Date 3/24

Summary Statement: The Alaska Native Tribal Health Consortium conducted a feasibility project,
funded by the Division of Viral Hepatitis at the Centers for Disease Control and
Prevention (CDC), to that trained Community Health Care Providers to test people living
in 12 remote communities of Alaska for hepatitis C virus and link people testing positive
to effective treatment via telemedicine. The project was helpful to identify barriers to
screening and treatment in rural areas. Next steps are to work with Tribal Health
Organizations to further scale-up and incorporate the initiative into routine health
practice. The initiative was presented in the LiverConnect ECHO by Alaska Native Tribal
Health Consortium staff on January 23, 2024, available at the link below. Townshend-
Bulson L and McMahon B. Alaska Native Tribal Health Corporation LiverConnect ECHO:
The state of liver disease in Alaska Native People in Alaska (January 23, 2024). Available
at: https://www.anthc.org/project-echo/alaska-liver-disease-echo/ (Mar 27, 2024 -
Completed)

Summary Statement: The Alaska Native Tribal Health Consortium is conducting a feasibility
project, funded by the Division of Viral Hepatitis at the Centers for Disease Control and
Prevention (CDC), to test people living in remote areas of Alaska for hepatitis C virus and
link people to effective treatment via telemedicine. Training has been conducted and
guidance for healthcare workers amended to incorporate hepatitis C screening and
linkage to treatment. As of June 2023, 88 people from 5 communities had been tested
and 13 people identified with active HCV infection, who are in varying stages of
treatment. The project has been helpful to identify barriers to screening and treatment in
rural areas; next steps are to work with Tribal Health Organizations to further scale-up
and incorporate the initiative into routine health practice. (Oct 26, 2023 - Completed)

There is an ongoing project being conducted by the Alaska Native Tribal Health Consortium that
is funded by the Division of Viral Hepatitis at CDC. Training has been conducted and
guidance amended to allow healthcare workers to screen and link patients to HepC
treatment. ()

1.1.2 (In progress) Conduct research on preventive measures for COVID-19 disease and evaluate
lessons learned for future pandemic preparedness in the Arctic. Prepare a report on COVID-19
vaccine effectiveness in preventing hospitalizations specifically within Alaska.; HHS-CDC (Lead),
HHS-NIH; Target Date 10/24

NIH: The project Alaska Native Communities Advancing Vaccine Uptake (R01) was awarded in
2023. This grant formed a consortium of Tribal health leaders from across Alaska to
better understand vaccine attitudes and intentions, including hesitancy, and to increase
vaccine uptake in Alaskan ANAI communities. Lead contact: Anika Dzierlenga
(anika.dzierlenga@nih.gov) ()



Summary Statement: Two studies were published on COVID-19 vaccine effectiveness among
Alaska Native and American Indian people in Alaska by the Yukon Kuskokwim Delta
Health Corporation and the Centers for Disease Control and Prevention (CDC); one study
was a collaboration with the Johns Hopkins School of Public Health and Alaska Native
Tribal Health Consortium and also included southwestern areas. The studies showed that
COVID-19 vaccination offered strong protection against hospitalization (>90%) and
medically-attended illness (>80%), and a booster dose was able to restore waning
protection against infection related to emerging variants. Documentation of
effectiveness of these vaccines contributes to preventing COVID-19 disease and mortality
in the region, as future pandemic preparedness. (Oct 26, 2023 - Completed)

The Yukon Kuskokwim Delta Health Corporation along with the Centers for Disease Control and
Prevention recently published a research article on the effectiveness of SARS-CoV-2
vaccines in preventing COVID19 hospitalizations and symptomatic infections in this
remote Arctic region. Continued documentation of effectiveness of these vaccines
contributes to continued COVID19 disease prevention in the region, and preparation for
future infectious disease prevention. Effectiveness of the COVID-19 vaccines on
preventing symptomatic SARS-CoV-2 infections and hospitalizations in Southwestern
Alaska, January—December 2021 - ScienceDirect (Jul 7, 2023 - Completed)

Through funding from the Centers for Disease Control and Prevention SHEPheRD Program
(contract number 200-2016-91781), investigators from the John Hopkins School of Public
Health along with colleagues at the Alaska Native Tribal Health Consortium and Yukon-
Kuskokwim Regional Health Corporation published a report highlighting the effectiveness
of COVID-19 mRNA vaccines in preventing COVID-19 outpatient and inpatient visits
among Alaska Native and American Indian persons. Documentation of the effectiveness
of vaccines is critical to future COVID-19 prevention efforts in addition to being an
important tool for future preparedness. Effectiveness of COVID-19 mRNA Vaccines in
Preventing COVID-19-Associated Outpatient Visits and Hospitalizations Among American
Indian and Alaska Native Persons, January—November 2021: A Test-Negative Case-
Control Analysis Using Surveillance Data - PMC (nih.gov) (Jul 7, 2023 - Completed)

1.1.3 (Met) Continue research on air quality and human health. This will include an evaluation of
outdoor air quality and health outcomes in Alaskan communities and a Federally-funded,
local-partner-conducted evaluation of interventions to improve indoor air quality and decrease
respiratory symptoms in children. Research will be shared and summarized in webinars,
publications, and reports.; HHS-NIEHS (Lead), EPA, HHS-CDC, NASA, NOAA; Target Date 10/24

Summary Statement: NIH’s National Institute of Environmental Health Sciences funded four
research projects related to air quality and human health in the Arctic, including an
impact assessment of flame retardant chemicals and PCBs in two Alaska Native
communities on St Lawrence Island, a worker health and safety training on hazardous
materials during emergency/disaster response and recovery, evaluation of how
demographic factors, wildfire smoke, and other stressors during pregnancy may
contribute to preterm birth, and a health education intervention on air pollution and
cardiovascular health in rural/underserved schools in Alaska. (Apr 4, 2024 - Completed)

NIEHS: Funded 4 research projects on topics related to air quality and Health Outcomes. 1)
Protecting the Health of Future Generations: Assessing and Preventing Exposures to
Endocrine-Disrupting Flame Retardant Chemicals & PCBs in Two Alaska Native Arctic
Communities on St. Lawrence Island (RO1, Awarded 2021) The objectives of this



community-based participatory research (CBPR) project are to investigate exposures,
endocrine effects, and mechanisms of developmental disruption associated with legacy
contaminants and emerging flame retardant chemicals in two Yupik communities on St.
Lawrence Island (SLI) in arctic Alaska. 2) Hazardous Materials Worker Health and Safety
Training (U45, Awarded 2023) The overall goal of the Western Region Universities
Consortium (WRUC) training program is to protect workers and communities from
exposure to hazardous materials and hazardous waste; to prevent, prepare for, respond
to and recover from emergencies/disasters; and to create pathways to careers in the
environmental field and construction industry. 3) Convergence of multiple exposures
during pregnancy: Effect of wildfires and maternal stressors on birth outcomes among
Alaskan women (K01, Awarded 2024) The research objective of this K01 is to understand
how wildfire smoke (WFS) exposure and other maternal stressors converge and
contribute to preterm birth differentially across socio-demographic groups. 4) Improving
Rural Population Health through Air Quality and Cardiovascular Health Education (R25,
Awarded 2022) This project will expand our Clean Air and Healthy Homes Program by
incorporating a new focus on PM2.5 air pollution, cardiovascular health, and population
health into rural/underserved schools located throughout Montana, Idaho, and Alaska.
Lead Contact: Anika Dzierlenga (anika.dzierlenga@nih.gov) ()

Dr. Micah Hahn (University of Alaska Anchorage) is working with collaborators at the University
of Alaska Fairbanks Scenarios Network for Alaska + Arctic Planning to increase data
access around wildfire smoke and health in Alaska. We expect to have example tools by
late Fall 2024/Spring 2025. This work is funded an EPA STAR grant. ()

Summary Statement: The Terrestrial Ecosystems Community of Practice held awebinar to learn
about new science and tools in fire management from the Alaska Fire Science
Consortium. Information provided in this webinar is particularly useful for fire managers
to assist with the uptake and adoption of new science, adapting to climate change, and
advancing co-production by involving managers throughout the research process. In
March 2023, EPA provided a public webinar on wildland fire research to protect human
health and the environment.Research includes wildfire impacts on human health and
ecosystems, a comparative assessment of air quality and public health impacts from
prescribed fire and wildfire smoke, air sensors for smoke monitoring applications, an EPA
air sensor loan program, resources on indoor air filtration during smoke events, and
communication strategies to enhance local readiness for wildfires. In November 2022,
EPA published results of a study demonstrating that do-it-yourself air cleaners can
effectively reduce smoke concentrations in a laboratory setting. EPA is funding the
University of Alaska-Anchorage to conduct research on cumulative impacts in Alaskan
communities. The project will co-develop community-centered tools for assessing the
complex interrelated challenges of increasing exposure to wildfire smoke in the context
of additional climate stressors and existing social vulnerabilities that fill existing data
gaps. (Oct 26, 2023 - Completed)

In November 2022, EPA published results of a study on the effectiveness of do-it-yourself air
cleaners in removing smoke particles. The research was conducted in laboratories in
Research Triangle Park, NC. Simulated wildfire smoke made from smoldering pine
needles was used in a room-sized chamber to determine the Clean Air Delivery Rate
(CADR) of the air cleaners. The CADR is a standard measure of how well a commercial air
cleaner can remove particles of a specific size from a standardized room. EPA researchers



evaluated a range of DIY air cleaner designs and a low-cost commercial air cleaner to
identify the lowest cost and most effective design. The results of this study demonstrate
that DIY air cleaners can effectively reduce smoke concentrations in a laboratory setting.
Journal article: https://onlinelibrary.wiley.com/doi/10.1111/ina.13163. More information
on do-it-yourself air cleaners to reduce wildfire smoke indoors: https.//www.epa.gov/air-
research/research-diy-air-cleaners-reduce-wildfire-smoke-indoors. (Oct 23, 2023 -
Completed)

EPA is funding the University of Alaska-Anchorage to conduct research on cumulative impacts in
Alaskan communities. The project, entitled “Filling data gaps: Development of a
community-centered tool for assessing health impacts of intersecting climate hazards,
wildfire smoke exposure, and social disparities in rural tribal and aging communities in
Alaska” will co-develop community-centered tools for assessing the complex interrelated
challenges of increasing exposure to wildfire smoke in the context of additional climate
stressors and existing social vulnerabilities that fill existing data gaps. Expected
outcomes include 1) a statewide community-driven, spatially-explicit, web-based tool in
Alaska to assess the cumulative health impacts of climate change, 2) an assessment of
major contributing factors to vulnerability to wildfire smoke exposure from the
perspective of tribal, public health, and wildfire management stakeholders, 3) scenarios
to showcase examples of community-driven approaches to use the co-developed tool,
including to assess vulnerability and guide responsive interventions, and 4) an
understanding of major challenges and facilitators for deployment of low-cost air quality
sensors in Alaskan communities. Project description:
https.//cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstr
act_id/11349/report/0. (Oct 23, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, understanding
greening and browning using remote sensing technologies, and understanding hazards
in Arctic and boreal regions. One of the projects within ABoVE is developing a new
understanding of air quality related to wildfire occurrence. Then, Dr.Goetz detailed the
next steps in Phase 3 research for ABoVE. The webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Apr 20, 2023 - Completed)

In March 2023, EPA provided a public webinar on wildland fire research to protect human health
and the environment. Research includes wildfire impacts on human health and
ecosystems, a comparative assessment of air quality and public health impacts from
prescribed fire and wildfire smoke, air sensors for smoke monitoring applications, an EPA



air sensor loan program, resources on indoor air filtration during smoke events, and
communication strategies to enhance local readiness for wildfires. The webinar provided
an overview of these various research efforts. Webinar recording:
https://youtu.be/GDpO-nttC2U. Webinar information: https://www.epa.gov/research-
states/wildland-fire-research-protect-health-and-environment-webinar-archive (Mar 23,
2023 - Completed)

1.1.4 (In progress) Along with local health partners, conduct research to support understanding
and awareness of emerging zoonotic disease threats identified in the CDC's One Health
Zoonotic Disease Prioritization for Alaska workshop report.; DOI-USGS (Lead), DOI-FWS, HHS-
CDC, HHS-LEA; Target Date 4/24

Summary Statement: The US Geological Survey (USGS), along with collaborating partners,
continues to investigate several wildlife and zoonotic disease issues in Alaska. The USGS
Alaska Science Center coordinated a meeting discussing the potential human health
implications of harmful algal bloom toxins in subsistence harvested seabirds. Participants
included the Alaska Department of Health, Norton Sound Health Corporation, Alaska Sea
Grant, North Slope Borough, Woods Hole Oceanographic Institute, NOAA Northwest
Fisheries Science Center, Alaska Harmful Algal Bloom Network, and the U.S. Fish and
Wildlife Service. Along with the US Department of Agriculture (USDA), USGS attended
the second USGS-USDA APHIS Wildlife Services Zoonotic Disease Science Exchange. The
meeting provided an opportunity to share knowledge and best practices between
agencies as well as inspire future collaborations regarding zoonotic disease and other
topics. The USGS Alaska Science Center, Colorado State University, and the USDA
published anarticle about the presence of the intestinal parasites Giardia and
Cryptosporidium in resident wildlife species in Arctic Alaska Arctic foxes were found to be
important hosts for both parasites in this region; future investigation is warranted to
determine the role of Arctic foxes in community transmission pathways. This is also
important to Alaska, as giardia and cryptosporidium were identified as pathogens of
high concern in Alaska following a One Health zoonotic disease prioritization workshop.
The Centers for Disease Control and Prevention (CDC) partnered with the U.S.
Department of the Interior (DOI), USDA, and other departments and agencies to develop
a draft One Health framework to address zoonotic diseases and advance public health
preparedness. Thisframework, which is currently under a public comment period, will
facilitate One Health collaboration for zoonotic disease prevention and control across the
US agencies for the next five years. The continued research of emerging zoonotic disease
threats has increased the understanding and awareness of these threats, which is critical
to decrease potential health risks associated with zoonotic disease in Arctic communities,
particularly among subsistence users. (Oct 26, 2023 - Completed)

On April 11, 2023, USGS and USDA staff attended the 2nd USGS-USDA APHIS Wildlife Services
Zoonotic Disease Science Exchange. The meeting provided an opportunity to share
knowledge and best practices between agencies as well as inspire future collaborations
regarding zoonotic disease and other topics. USGS Alaska Science Center staff spoke
about ongoing research efforts to better understand the role of wildlife in the
dissemination of antimicrobial resistance and wildlife and zoonotic disease surveillance
for Giardia and Cryptosporidium in Alaska. ()

On June 5, 2023, the USGS Alaska Science Center coordinated a meeting discussing the potential
human health implications of harmful algal bloom toxins (saxitoxins) in subsistence



harvested seabirds. The meeting involved participants from the Alaska State Department
of Health, Norton Sound Health Corporation, UAF Alaska Sea Grant, North Slope
Borough, Woods Hole Oceanographic Institute, NOAA Northwest Fisheries Science
Center, Alaska Harmful Algal Bloom Network, and U.S. Fish and Wildlife Service. Meeting
participants summarized saxitoxin levels in Alaska birds suspected to have died from
saxitoxicosis, reviewed data on the maximum saxitoxin levels found in live, die-off, and
dosed seabirds, and discussed takeaways related to human health. ()

In September of 2023, the CDC announced the opening of a 45-day public comment period on a
draft ‘National One Health Framework to Address Zoonotic Diseases and Advance Public
Health Preparedness in the United States: A Framework for One Health Coordination and
Collaboration across Federal Agencies’. CDC has partnered with the U.S. Department of
the Interior (DOI), the U.S. Department of Agriculture (USDA), and other departments
and agencies to develop this One Health framework to address zoonotic diseases and
advance public health preparedness. This framework will facilitate One Health
collaboration for zoonotic disease prevention and control across the United States
Government for the next five years. ()

A Centers for Disease Control and Prevention One Health zoonotic disease prioritization
workshop for Alaska identified Giardia and Cryptosporidium as pathogens of high
concern. An article published in 2023 by the USGS Alaska Science Center, Colorado State
University, and the USDA tested for the presence of the intestinal parasites Giardia and
Cryptosporidium in resident wildlife species in Arctic Alaska. Arctic foxes were found to be
important hosts for both parasites in this region and the detection of Giardia in a single
polar bear was the first such report for this species. Future investigation is warranted to
determine the role of Arctic foxes in community transmission pathways. Funding for the
study came from the USGS, USFWS, and the USDA. The paper can be accessed online at:
https://doi.org/10.1016/].fawpar.2023.e00206. (Sep 19, 2023 - Completed)

Summary Statement: The US Geological Survey (USGS), along with collaborating partners,
continues to investigate the level of harmful algal bloom (HAB) toxins throughout the
food web in the Bering Strait Region. In March 2023, researchers from the USGS Alaska
Science Center presented at a Bering Strait Science workshop on the level of toxins
present in both die-off and live seabirds. Additionally, USGS continues to research avian
influenza among wild birds and mammals; in April 2023, researchers from the USGS
Alaska Science Center presented on highly pathogenic avian influenza during the Strait
Science Workshop series, which is hosted by the Alaska Sea Grant Northwest Campus.
This presentation provided community members with information about the historical
context for avian influenza as a wildlife disease, a summary of ongoing outbreaks of
highly pathogenic avian influenza (HPAI) among wild birds and mammals at various
spatial scales, and how to identify and report sick animals. The HAB and HPAI
information provided by USGS is critical for those who utilize birds as a subsistence food
source. The US Fish and Wildlife Service has also continued to support increasing
understanding and awareness of emerging zoonotic disease threats. In 2022, the U.S.
Fish and Wildlife Service (USFWS) developed its Zoonotic Disease Initiative, which is a
grant program focused on wildlife disease prevention and preparedness. The Alaska
Native Tribal Health Consortium (ANTHC) was one of the recipients of this grant and has
recently initiated several activities to advance their goal of increasing surveillance
capacity of the priority zoonotic diseases (identified in the CDC's One Health Zoonotic



Disease Prioritization for Alaska workshop report) in rural Alaska and improving tribal
health system preparedness regarding these zoonotic diseases. The continued research
of emerging zoonotic disease threats, by agencies such as USGS and USFWS,, has
increased the understanding and awareness of these threats, which is critical to decrease
potential health risks associated with zoonotic disease in Arctic communities, particularly
among subsistence users. Relevant links: USGS HAB presentation for Strait
Science:https://www.youtube.com/watch?v=zxmf62xjj1A USGS HPAI presentation for
Strait Science:https://www.youtube.com/watch Pv=eTi4Z4BNOXA ()

USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint
presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop
series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023.
Harmful algal blooms (HABs) are a growing concern in Alaskan waters and the Bering
Strait region, an area that has experienced annual, multi-species seabird mortality
events since 2017. Smith provided updates on continued testing for the presence of algal
toxins in die-off birds collected from the region, as well as results from a recent study
focused on the effects of saxitoxin ingestion by common murres. Schoen presented
results of ongoing research projects investigating HAB toxins throughout marine food
webs and toxin presence in live birds to provide context for levels found in die-off birds.
These results are important to people from the Bering Strait Region who utilize seabirds
as a subsistence food source. Watch the recording
(https://www.youtube.com/watch?v=zxmf62xjj1A) and learn more about USGS Alaska
Science Center harmful algal toxin research here. Contact: Sarah Schoen,
sschoen@usgs.gov , Anchorage, AK (Jun 30, 2023 - Completed)

USGS Alaska Science Center researcher Andrew Ramey gave a presentation on highly pathogenic
avian influenza at a virtual Strait Science Workshop series, hosted by Alaska Sea Grant
Northwest Campus (Nome, AK), on April 13, 2023. In his presentation, Andy provided
community members of the Bering Strait Region with historical context for avian
influenza as a wildlife disease, a summary of ongoing outbreaks of highly pathogenic
avian influenza among wild birds and mammals at various spatial scales, and
information on how to identify and report sick animals. These results are important to
people from the Bering Strait Region who utilize birds as a subsistence food source.
Watch the recording (https://www.youtube.com/watch?v=eTi4Z4BNOxA). Contact:
Andrew Ramey, aramey@usgs.gov , Anchorage, AK (Jun 30, 2023 - Completed)

In 2022, the U.S. Fish and Wildlife Service developed its first-ever Zoonotic Disease Initiative,
which is a grant program focused on wildlife disease prevention and preparedness. The
Initiative provides funding to state, Tribes, and territories to strengthen early detection,
rapid response, and science-based management research to address wildlife disease
outbreaks before they cross the barrier from animals to humans and become pandemics.
The Alaska Native Tribal Health Consortium (ANTHC) was one of the recipients of this 3-
year grant. ANTHC will be focusing on expanding surveillance capacity of the priority
zoonotic diseases (identified in the CDC's One Health Zoonotic Disease Prioritization for
Alaska workshop report) in rural Alaska and improving tribal health system preparedness
regarding these zoonotic diseases. Link to USFWS Zoonotic Disease Inititative:
https://www.fws.gov/project/american-rescue-plan-act-zoonotic-disease-grant-program

()



1.1.5 (In progress) Along with collaborating partners, investigate human illness associated with
harmful algal blooms (HABs), and develop and distribute preventive messaging based on what
is learned.; HHS-NIEHS (Lead), DOI-USGS, EPA, HHS-CFSAN/OFS, HHS-NCEZID, NOAA, USDA;
Target Date 10/24

NIEHS: Awarded research grant on the Prevention of Paralytic Shellfish Poisoning in Subsistence
Shellfish Harvest Communities of Southeast Alaska (RO1, Awarded 2022). The often-fatal,
but preventable disease of paralytic shellfish poisoning (PSP) is caused by a class of
natural toxins (PSP toxins) produced by harmful algae. This community-based
participatory research project with Alaska Native tribal organizations seeks to prevent
paralytic shellfish poisoning among subsistence harvest communities in Southeast
Alaska, through environmental monitoring, modeling, and K12 education. Lead Contact:
Anika Dzierlenga (anika.dzierlenga@nih.gov) ()

Summary Statement: The US Geological Survey (USGS), along with collaborating partners,
continues to investigate the level of HAB toxins throughout the marine food web across
Alaska, including the Bering Straight Region. In March of 2023, researchers from USGS
presented results at a Bering Strait Science lecture series on the level of toxins present in
both die-off and live seabirds. Additionally, the Bureau of Indian Affairs continues to
provide partnership funding to the Knik Tribe for the sampling and testing for paralytic
shellfish poisoning at six Alaskan communities along with funding for any needed public
outreach. Both USGS and NOAA have hosted meetings on harmful algal blooms in the
first half of 2023. The Alaska HAB workshop, hosted by NOAA, brought together 60
collaborators across all impacted sectors within Alaska. It provided information on the
impacts of HABs on food security for subsistence hunters as well as further information
on monitoring methods and potential funding sources for monitoring of HABS. In June of
2023, USGS hosted a meeting on saxitoxins in subsistence harvested seabirds along with
collaborators at NOAA, the AHAB network, the U.S Fish & Wildlife Service, the Norton
Sound Health Corporation, UAF Sea Grant, the Alaska Department of Health, Woods Hole
Oceanographic Institute, and the USGS National Wildlife Health Center. The workshop
was focused on what is known about saxitoxins in Alaskan seabirds, how those results
might inform risks of encountering saxitoxins in harvested birds, and next steps for
development of public messaging around HAB toxins in seabirds. The continued
research and monitoring of HABS along with outreach in the form of collaborative
workshops and presentations with many Alaska stakeholders, advances knowledge and
public safety for subsistence users.  https://kniktribe.org/paralytic-shellfish-poisoning-
in-alaska-2/ https://coastalscience.noaa.gov/news/harmful-algal-bloom-workshop-
focuses-on-alaskan-coastal-communities/ https://www.usgs.gov/centers/alaska-science-
center/science/harmful-algal-bloom-toxins-alaska-seabirds ()

USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint
presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop
series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023.
Harmful algal blooms (HABs) are a growing concern in Alaskan waters and the Bering
Strait region, an area that has experienced annual, multi-species seabird mortality
events since 2017. Smith provided updates on continued testing for the presence of algal
toxins in die-off birds collected from the region, as well as results from a recent study
focused on the effects of saxitoxin ingestion by common murres. Schoen presented
results of ongoing research projects investigating HAB toxins throughout marine food
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webs and toxin presence in live birds to provide context for levels found in die-off birds.
These results are important to people from the Bering Strait Region who utilize seabirds
as a subsistence food source. Watch the recording

(https.//www.youtube.com/watch Pv=zxmf62xjj1A) and learn more about USGS Alaska
Science Center harmful algal toxin research here. Contact: Sarah Schoen,
sschoen@usgs.gov , Anchorage, AK (Jun 30, 2023 - Completed)

USGS Coordinates Meeting On Saxitoxins In Subsistence Harvested Seabirds. USGS Alaska Science
Center scientists Sarah Schoen and Matthew Smith coordinated a meeting discussing the
potential human health implications of harmful algal bloom toxins (saxitoxins) in
subsistence harvested seabirds. This virtual meeting took place on June 5, 2023, and
involved participants from the Alaska State Department of Health, USGS National
Wildlife Health Center, Norton Sound Health Corporation, UAF Alaska Sea Grant, Woods
Hole Oceanographic Institute, NOAA Northwest Fisheries Science Center, Alaska Harmful
Algal Bloom Network (AOOS), and U.S. Fish and Wildlife Service. Attendees presented
recent updates from their regions and work and discussed next steps toward developing
useful and effective public messaging regarding seabird die-offs, subsistence foods,
saxitoxin, and human health. Contact: Sarah Schoen, sschoen@usgs.gov , Anchorage, AK
(Jun 30, 2023 - Completed)

In 2023, Knik Tribe received funding from the Bureau of Indian Affairs for the sampling, testing,
and outreach of paralytic shellfish poisoning (PSP), a type of illness caused by harmful
algae, across Alaska. Knik Tribe is conducting weekly blue mussel sampling at 6 different
locations. The samples will be sent to the Alaska Department of Environmental
Conservation (ADEC) Environmental Health Laboratory for testing. This project will
continue through 2028. Link to the Knik Tribe PSP webpage:
https://kniktribe.org/paralytic-shellfish-poisoning-in-alaska-2/ ()

The Alaska HAB workshop took place March 27-29 in Anchorage, Alaska. This workshop was

hosted in collaboration with NOAA NCCOS (National Centers for Coastal Ocean Science).
Nearly 60 partners, collaborators and stakeholders across Alaska attended the workshop.
Discussion topics included HAB impacts on food security and health risks to subsistence
harvesters at Alaskan coastal communities, as well as monitoring methods, resources for
support and funding, communication approaches, and potential products for forecasting.
Link to workshop summary: https://coastalscience.noaa.gov/news/harmful-algal-bloom-
workshop-focuses-on-alaskan-coastal-communities/ ()

1.2 Address emerging threats to food safety and access, as well as food and nutrition security in the

Arctic, through research that addresses how climate and environmental change is affecting the

abundance, accessibility, and use of traditional foods and traditional ways of life.

1.2.1 (In progress) Provide funding opportunities for research on food safety and food and
nutrition security in the Arctic.; NSF (Lead), HHS-CFSAN, USDA; Target Date 10/24

The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems.
April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon
Research in Alaska and how the results from those studies help to inform differences in
stock returns of sockeye and chum salmon. As of 2022 Sockeye salmon in the Bristol Bay
area have been thriving with healthy stock returns while the Western Alaska Chum
salmon returns are very low affecting communities along the Yukon Kuskokwim Region.
The CoP held a robust discussion relating to these facts led by Craig Cythlook (UAF-
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Tamanta Program/ previous IARPC Indigenous fellow/ Bristol Bay Commercial Fisher)
regarding community information needs to ensure stocks remain healthy. Specifically, in
what forum can Alaska Native communities work to best use information that is being
collected to support self-determination for Tribes. Are there any existing processes to
convey recognized gaps and future need to help connect this information to Tribes?
There is so much information but it cannot be used at Tribal level for conservation
purposes. IARPC CoP can use the IARPC space under Priority Areas 1 and 3 to build
equitable community engagement and access. (Aug 15, 2023 - Completed)

1.2.2 (In progress) Provide funding opportunities and conduct studies on the impact of harmful
algal blooms (HABs) on availability and safety of traditional and commercial foods.; NSF
(Lead), DHS-USCG, DOI-FWS, DOI-USGS, EPA, HHS-CFSAN/OFS, HHS-CFSAN/ORS, MMC, NASA,
NOAA-NCCOS; Target Date 10/24

NSF Award #2229121: Collaborative Research: Community Based Phytoplankton Observatory for
Northwestern Alaska Coastal Waters The coastal community of Kotzebue is located 30
miles north of the Arctic Circle on the eastern shore of Kotzebue Sound, an embayment
of the southeast Chukchi Sea, in northwest Alaska. Kotzebue Sound is commercially
important to the community, which harvests on average 230,000 chum salmon, and the
fish and marine mammals from the Sound provide up to 70% by weight of their annual
food harvest. But, as important as the Sound is to the local community, there have been
few comprehensive studies of phytoplankton - the microbes that make up the base of the
food web in the Sound. Thus, knowledge of phytoplankton populations including that of
Harmful Algal Blooms that could impact food security is also of immediate importance to
the people who live here. This proposal initiates a year-round long-term observational
program of phytoplankton populations, relevant physical characteristics, and nutrient
concentrations in the waters around Kotzebue. ()

Summary Statement: The US Geological Survey (USGS), along with collaborating partners,
continues to investigate the level of HAB toxins throughout the marine food web across
Alaska, including the Bering Straight Region. In March of 2023, researchers from USGS
presented results at a Bering Strait Science lecture series on the level of toxins present in
both die-off and live seabirds. Additionally, the Bureau of Indian Affairs continues to
provide partnership funding to the Knik Tribe for the sampling and testing for paralytic
shellfish poisoning at six Alaskan communities along with funding for any needed public
outreach. Both USGS and NOAA have hosted meetings on harmful algal blooms in the
first half of 2023. The Alaska HAB workshop, hosted by NOAA, brought together 60
collaborators across all impacted sectors within Alaska. It provided information on the
impacts of HABs on food security for subsistence hunters as well as further information
on monitoring methods and potential funding sources for monitoring of HABS. In June of
2023, USGS hosted a meeting on saxitoxins in subsistence harvested seabirds along with
collaborators at NOAA, the AHAB network, the U.S Fish & Wildlife Service, the Norton
Sound Health Corporation, UAF Sea Grant, the Alaska Department of Health, Woods Hole
Oceanographic Institute, and the USGS National Wildlife Health Center. The workshop
was focused on what is known about saxitoxins in Alaskan seabirds, how those results
might inform risks of encountering saxitoxins in harvested birds, and next steps for
development of public messaging around HAB toxins in seabirds. The continued
research and monitoring of HABS along with outreach in the form of collaborative
workshops and presentations with many Alaska stakeholders, advances knowledge and
public safety for subsistence users. https://kniktribe.org/paralytic-shellfish-poisoning-
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in-alaska-2/ https://coastalscience.noaa.gov/news/harmful-algal-bloom-workshop-
focuses-on-alaskan-coastal-communities/ https://www.usgs.gov/centers/alaska-science-
center/science/harmful-algal-bloom-toxins-alaska-seabirds ()

USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint
presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop
series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023.
Harmful algal blooms (HABs) are a growing concern in Alaskan waters and the Bering
Strait region, an area that has experienced annual, multi-species seabird mortality
events since 2017. Smith provided updates on continued testing for the presence of algal
toxins in die-off birds collected from the region, as well as results from a recent study
focused on the effects of saxitoxin ingestion by common murres. Schoen presented
results of ongoing research projects investigating HAB toxins throughout marine food
webs and toxin presence in live birds to provide context for levels found in die-off birds.
These results are important to people from the Bering Strait Region who utilize seabirds
as a subsistence food source. Watch the recording
(https.//www.youtube.com/watch Pv=zxmf62xjj1A) and learn more about USGS Alaska
Science Center harmful algal toxin research here. Contact: Sarah Schoen,
sschoen@usgs.gov , Anchorage, AK (Jun 30, 2023 - Completed)

Partnering in Search of Answers: Seabird Die-offs in the Bering and Chukchi Seas. Agency,
university, and Indigenous authors collaborated on a chapter in the 2022 Arctic Report
Card on tracking the duration, geographic extent, and magnitude of seabird bird die-offs
across Alaska's expansive and remote coastline. Issued annually since 2006, the Arctic
Report Card is a timely and peer-reviewed source for clear, reliable and concise
environmental information on the current state of different components of the Arctic
environmental system relative to historical records. The chapter summarizes 2022
information in the northern Bering and southern Chukchi Sea region which reported the
sixth consecutive year of higher-than-expected beach-cast seabirds. Read more at
https://arctic.noaa.gov/Report-Card. (Jun 30, 2023 - Completed)

In 2023, Knik Tribe received funding from the Bureau of Indian Affairs for the sampling, testing,
and outreach of paralytic shellfish poisoning (PSP), a type of illness caused by harmful
algae, across Alaska. Knik Tribe is conducting weekly blue mussel sampling at 6 different
locations. The samples will be sent to the Alaska Department of Environmental
Conservation (ADEC) Environmental Health Laboratory for testing. This project will
continue through 2028. Link to the Knik Tribe PSP webpage:
https://kniktribe.org/paralytic-shellfish-poisoning-in-alaska-2/ ()

The Alaska HAB workshop took place March 27-29 in Anchorage, Alaska. This workshop was
hosted in collaboration with NOAA NCCOS (National Centers for Coastal Ocean Science).
Nearly 60 partners, collaborators and stakeholders across Alaska attended the workshop.
Discussion topics included HAB impacts on food security and health risks to subsistence
harvesters at Alaskan coastal communities, as well as monitoring methods, resources for
support and funding, communication approaches, and potential products for forecasting.
Link to workshop summary: https://coastalscience.noaa.gov/news/harmful-algal-bloom-
workshop-focuses-on-alaskan-coastal-communities/ ()

1.2.3 (Met) Conduct research and produce a report on seabird mortality events in the Bering Sea,
including severity, causes, and ecological implications.; DOI-USGS (Lead), DOI-FWS, DOI-NPS,
NOAA; Target Date 10/24
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UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on avian influenza as part of
the Strait Science Series. Highly pathogenic avian influenza (HPAI) a.k.a. “Bird Flu” is an
emergent wildlife disease that has affected birds, bears, and foxes in Alaska. Andy Ramey
and Christina Ahlstrom, research scientists at the USGS Alaska Science Center, presented
updates on HPAI in Alaska and across the globe. (Mar 28, 2024 - Completed)

Summary Statement: Multiple agencies contributed to and released reports on sea-bird mortality
events.A paper authored by federal, university and other partners summarized 29 years
of marine bird mass mortality events throughout Pacific Ocean coastal portions of the
U.S., including the Bering Sea, and examined linkages to ocean-climate variability. The
authors conclude that given continued global warming, results point to more frequent
large-scale mortality events and the potential for a new lower carrying capacity for
marine birds in the Northeast Pacific. Additionally, the National Park Service (NPS) and
the US Fish and Wildlife Services (USFWS) released reports on seabird die-offs in Alaska.
TheNPS web report provided information on seabird die-offs in Alaska and specific
mortality events on Katmai National Park and Preserve in southcentral Alaska.
TheUSFWS report focused on seabird die-offs in the Bering and Chukchi seas between
2017-2019. These reports provide important information on response efforts and
potential causes and impacts to seabird populations. (Oct 26, 2023 - Completed)

A review article published in 2022 by Woods Hole Oceanographic Institution, NOAA, Alaska Sea
Grant, and the USGS Alaska Science Center describes the emerging threat of harmful
algal blooms (HABs) to human and ecosystem health in the Alaskan Arctic. This review
summarizes current knowledge about HABs and identifies critical research gaps relevant
for understanding future impacts in this region. The paper can be accessed at:
https://doi.org/10.5670/oceanog.2022.121 ()

In March of 2022, the National Park Service produced a web report on seabird die-offs in Alaska
and on specific mortality events on Katmai National Park and Preserve in southcentral
Alaska. The website summarizes multi-partner efforts to respond to the mortality events
and provides information about possible causes and impacts to seabird populations. The
web report can be viewed at:
https://www.nps.gov/subjects/aknatureandscience/alaskaseabirddieoffs.htm ()

In April of 2022, the USFWS Alaska Region produced a report on seabird die-offs in the Bering
and Chukchi seas between 2017 and 2019. The report is available at:
https://tos.org/oceanography/article/alaskan-seabird-die-offs ()

In July of 2023, a paper authored by federal, university and other partners summarized 29 years
of marine bird mass mortality events throughout Pacific Ocean coastal portions of the
U.S., including the Bering Sea, and examined linkages to ocean—climate variability. The
authors conclude that given continued global warming, results point to more frequent
large-scale mortality events and the potential for a new lower carrying capacity for
marine birds in the Northeast Pacific. The paper can be found here:
https://doi.org/10.3354/meps14330 ()

Summary Statement: As part of the 2023 Arctic Report Card, NOAA along with collaborating
partners produced a peer-reviewed chapter on seabird die-offs in the Bering and
Southern Chukchi Sea region. In addition to federal agency authors, co-authors included
university collaborators as well as Indigenous authors. The chapter highlights the
geographical extent and magnitude of seabird die-offs which is only possible through
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monitoring by a dedicated network of Tribal, State and Federal partners. One key finding
was the sixth consecutive year of higher than expected seabird die-offs. ()

Partnering in Search of Answers: Seabird Die-offs in the Bering and Chukchi Seas. Agency,
university, and Indigenous authors collaborated on a chapter in the 2022 Arctic Report
Card on tracking the duration, geographic extent, and magnitude of seabird bird die-offs
across Alaska's expansive and remote coastline. Issued annually since 2006, the Arctic
Report Card is a timely and peer-reviewed source for clear, reliable and concise
environmental information on the current state of different components of the Arctic
environmental system relative to historical records. The chapter summarizes 2022
information in the northern Bering and southern Chukchi Sea region which reported the
sixth consecutive year of higher-than-expected beach-cast seabirds. Read more at
https://arctic.noaa.gov/Report-Card. (Jun 30, 2023 - Completed)

1.2.4 (In progress) Conduct investigations and report on marine mammal unusual mortality events
in the Bering, Chukchi, and Beaufort seas to evaluate the severity, causes, ecological
implications, and potential health risks to traditional users.; NOAA Fisheries (Lead), DOI-FWS;
Target Date 10/24

UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on avian influenza as part of
the Strait Science Series. Highly pathogenic avian influenza (HPAI) a.k.a. “Bird Flu” is an
emergent wildlife disease that has affected birds, bears, and foxes in Alaska. Andy Ramey
and Christina Ahlstrom, research scientists at the USGS Alaska Science Center, presented
updates on HPAI in Alaska and across the globe. (Mar 28, 2024 - Completed)

1.2.5 (In progress) Conduct investigations and report on trends in abundance, distribution, and
condition of ice-dependent marine mammals in the Bering, Chukchi, and Beaufort seas to
identify and forecast changes that may impact food security and the long-term sustainability
of traditional food supplies.; NOAA Fisheries (Lead), DOI-FWS, DOI-USGS; Target Date 10/24

UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on Pacific walrus as part of the
Strait Science Series. Using genetic analyses on walrus skin samples, the US Fish and
Wildlife Service and US Geological Survey can estimate the population size. (May 30,
2024 - Completed)

Summary Statement: The USGS, USFWS and Alaska Department of Fish and Game examined the
utility of alternative environmental and ecological data in predicting trends in key polar
bear population parameters that influence polar bear survival and reproductive success.
Historical data on prey condition and sea ice from 2008 through 2017 were used to
model body condition and recruitment of polar bears from 2018 through 2022 in the
Chukchi Sea. The research provided a critical link to monitoring polar bear populations
during a period when direct estimates of population size and reproductive rates were
difficult to obtain due to their large home range and remote Arctic habitat. The
research could provide baseline methodology for use in other large mammal species.
The USGS, USFS and Polar Bears International updated a mathematical model predicting
changes in four Arctic polar bear populations. Sea ice projections based on three
different greenhouse gas emission scenarios were used to examine the probability of
polar bear population decline. The research demonstrated the increasing probability of
declining polar bear population throughout this century. There is a critical need for
intermittent review of model structures and input variables in a changing ecological
landscape. (Apr 4, 2024 - Completed)
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Study Uses Environmental Indicators to Assess Polar Bear Body Condition and Recruitment: The
USGS Alaska Science Center, US Fish and Wildlife Service and Alaska Department of Fish
and Game published a paper in the journal Ecological Indicators using environmental and
ecological data to estimate the body condition and recruitment of polar bears in the
Chukchi Sea during 2018-2022 when polar bear data collection was not possible due to
poor spring sea ice conditions. Environmental and ecological variables as well as
estimates of polar bear body condition and recruitment appeared to remain largely
stable and within the range of values observed from data collected 2008-2017. This
paper provided a template for using environmental and ecological data to assess
potential changes in polar bear population parameters during periods when direct data
collection is not feasible. The publication in Ecological Indicators is available at:
https://doi.org/10.1016/].ecolind.2024.111638. (Contact: Karyn Rode, krode@usgs.gov,
Anchorage, AK) ()

The USGS Alaska Science Center, the U.S. Forest Service, and Polar Bears International updated a
polar bear model (now version 3.0) and compared predictions of global polar bear
population status among four circumpolar Arctic regions. Consistent with the previous
two versions of the model, the new forecast finds that polar bears will continue to
experience increasing probability of declining or greatly declining populations
throughout the 21st century, but with some variation by greenhouse gas emission
scenario. Populations within the Polar Basin Divergent Ice Ecoregion (includes the
Southern Beaufort Sea subpopulation in northern Alaska) have the highest predicted
probability of declines. The findings continue to inform priorities for inventory,
monitoring, and research needs for both the U.S. Fish and Wildlife Service and the
Bureau of Land Management. The report is available at:
https://doi.org/10.1016/j.ecolind.2023.111130. ()

Summary Statement: Multiple collaborative efforts have been undertaken to investigate and
report on trends in abundance, distribution, and condition of ice-dependent marine
mammals in the Bering, Chukchi, and Beaufort seas. Recent collaborations have focused
on Pacific walrus population dynamics and behavior, as well as polar bear behavior and
changes in habitat. USGS, USFWS, and Alaska Native hunters conducted a series of
research cruises from 2013-2017 to study Pacific walrus population dynamics. In 2023,
they will initiate a second series of walrus research cruises. Data collected will eventually
be combined into one population model to estimate Pacific walrus population
abundance, survival, and population trend. USGS Alaska Science Center collaborated
with the USGS Upper Midwest Environmental Science Center and Alaska Department of
Fish and Game to evaluate effects of vessel exposure on Pacific walrus behavior.
Researchers were able to suggest a conservative buffer to maintain between vessels and
areas of high use by foraging walruses, but further studies on behavioral consequences
of closer proximities between walruses and vessels are needed. Scientists from Colorado
State University, USGS Alaska Science Center, and USDA National Wildlife Research
Center evaluated whether biological and time-varying environmental variables thought
to influence polar bear movement also drive decisions to swim ashore when sea ice is
seasonally absent from the Beaufort Sea continental shelf. Results suggest that storm
events (i.e., sustained high wind speeds) may force bears from degraded ice habitat and
catalyze seasonal movements to land. The study provides a window into emergent,
climatically mediated behavior in an Arctic marine mammal vulnerable to rapid habitat
decline. Ultimately, findings from these collaborative efforts studying walrus and polar
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bear populations will help partners better identify and forecast changes that may impact
food security and the long-term sustainability of traditional food supplies. Relevant links:
Vessel Cruise for Estimates of Pacific Walrus Demography:
https.//www.usgs.gov/centers/alaska-science-center/science/qa-vessel-cruise-estimates-
pacific-walrus-demography Presentation — Pacific Walrus Research in the Bering Strait
Region: Abundance and Population Dynamics:
https://www.youtube.com/watch?v=3valfdY5kIE Taylor, R.L., Jay, C.V., Beatty, W.S.,
Fischbach, A.S., Quakenbush, L.T., Crawford, J.A. 2023. Exploring effects of vessels on
walrus behaviors using telemetry, automatic identification system data and matching.
Ecosphere 14(3):e4433 https://doi:10.1002/ecs2.4433  Kellner, A., T.C. Atwood, D.C.
Douglas, S.W. Breck, and G. Wittemyer. 2023. Sea ice concentration and wind speed drive
timing of ice departure in a newly migratory polar bear population. Ecosphere,
https://doi.org/10.1002/ecs2.4420 ()

USGS Alaska Science Center and Upper Midwest Environmental Sciences Center research wildlife
biologist William Beatty gave a joint presentation with Irina Trukhanova, U.S. Fish and
Wildlife Service Marine Mammals Management, on past, current, and future Pacific
walrus research in the Bering Strait region at a virtual Strait Science seminar on April 27,
2023. USGS, USFWS, and Alaska Native hunters conducted a series of joint research
cruises from 2013-2017 to study Pacific walrus population dynamics. William will present
the results from these research cruises. In 2023, USFWS, USGS, and Alaska Native
hunters will initiate the second generation of walrus research cruises, and Irina will focus
on the upcoming field season and look toward anticipated outcomes once the second
generation of cruises is completed. Watch the recorded talk at
https.//www.youtube.com/watch?v=3valfdY5kIE and read more about the study at
https://www.usgs.gov/centers/alaska-science-center/science/qa-vessel-cruise-estimates-
pacific-walrus-demography (Jun 30, 2023 - Completed)

Collaborative Walrus Field Work in Alaska. USGS Alaska Science Center and Upper Midwest
Environmental Sciences Center research wildlife biologist William Beatty will be co-
principal investigator on a Pacific walrus research cruise on the RV Norseman Il, which
will occur from June 5 - July 2, 2023. In collaboration with the Eskimo Walrus Commission
and the U.S. Fish and Wildlife Service (USFWS), the overall goal of the research cruise is
to collect data to study Pacific walrus population dynamics. USGS crews will collect
information on the age structure of the walrus population while USFWS crews will collect
biopsies from walruses hauled-out on sea ice. Three Alaska Native walrus experts from
St. Lawrence Island will be on board the cruise vessel to advise on walrus behaviors,
environmental conditions, and travel in sea ice. Data collected will eventually be
combined into one population model to estimate Pacific walrus population abundance,
survival, and population trend. More information about the cruise can be found here:
https.//www.usgs.gov/centers/alaska-science-center/science/qa-vessel-cruise-estimates-
pacific-walrus-demography Contact: John Pearce, jpearce@usgs.gov , Anchorage, AK
(Jun 30, 2023 - Completed)

USGS Alaska Science Center biologists collaborated with biologists from USGS Upper Midwest
Environmental Science Center and Alaska Department of Fish and Game to evaluate
effects of vessel exposure on Pacific walrus behavior. Although data limitations precluded
this study from determining at what distance vessel exposure affects walrus behavior, it
provided an upper 17km bound on the distance at which the vessels encountered may
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disturb foraging walruses. When more situation-specific information is lacking, this
distance could be used as a conservative buffer to maintain between vessels and areas of
high use by foraging walruses. Studies on behavioral consequences of closer proximities
between walruses and vessels are needed, and our assessments of data limitations and
statistical power can be used for such future studies. (Contact: Rebecca Taylor,
rebeccataylor@usgs.gov, Anchorage, AK) Citation: Taylor, R.L., Jay, C.V., Beatty, W.S.,
Fischbach, A.S., Quakenbush, L.T., Crawford, J.A. 2023. Exploring effects of vessels on
walrus behaviors using telemetry, automatic identification system data and matching.
Ecosphere 14(3):e4433 doi:10.1002/ecs2.4433 (Apr 14, 2023 - Completed)

Scientists from Colorado State University, the Alaska Science Center, and the USDA National
Wildlife Research Center evaluated whether biological and time-varying environmental
variables thought to influence polar bear movement also drive decisions to swim ashore
when sea ice is seasonally absent from the Beaufort Sea continental shelf. The authors
evaluated variations in the date bears moved to land with respect to local conditions
such as sea ice concentration and wind. Results suggest that storm events (i.e., sustained
high wind speeds) may force bears from degraded ice habitat and catalyze seasonal
movements to land. Unlike bears long adapted to complete summer ice melt, southern
Beaufort Sea bears that summer ashore appear more tolerant of poor-quality sea ice
habitat and are less willing to abandon it. The study provides a window into emergent,
climatically mediated behavior in an Arctic marine mammal vulnerable to rapid habitat
decline. Contact: Todd Atwood, tatwood@usgs.gov , Anchorage, AK Citation: Kellner, A.,
T.C. Atwood, D.C. Douglas, S.W. Breck, and G. Wittemyer. 2023. Sea ice concentration and
wind speed drive timing of ice departure in a newly migratory polar bear population.
Ecosphere, https://doi.org/10.1002/ecs2.4420. (Apr 14, 2023 - Completed)

Scientists from Colorado State University, the USGS Alaska Science Center, and the USDA National
Wildlife Research Center evaluated whether biological and time-varying environmental
variables thought to influence polar bear movement also drive decisions to swim ashore
when sea ice is seasonally absent from the Beaufort Sea continental shelf. The authors
evaluated variations in the date bears moved to land with respect to local conditions
such as sea ice concentration and wind. Results suggest that storm events (i.e., sustained
high wind speeds) may force bears from degraded ice habitat and catalyze seasonal
movements to land. Unlike bears long adapted to complete summer ice melt, southern
Beaufort Sea bears that summer ashore appear more tolerant of poor-quality sea ice
habitat and are less willing to abandon it. The study provides a window into emergent,
climatically mediated behavior in an Arctic marine mammal vulnerable to rapid habitat
decline. Citation: Kellner, A., T.C. Atwood, D.C. Douglas, S.W. Breck, and G. Wittemyer.
2023. Sea ice concentration and wind speed drive timing of ice departure in a newly
migratory polar bear population. Ecosphere, https://doi.org/10.1002/ecs2.4420. (Apr 14,
2023 - Completed)

1.2.6 (In progress) Assess and model changes in abundance, distribution, and harvest of select
marine mammals and fishes that are food sources in rural Alaska.; DOI-NPS (Lead), DOI-FWS,

HHS-CFSAN/OAO, HHS-CFSAN/OFS, MMC, NOAA Fisheries, NSF, USDA; Target Date 10/24

Funded study: A sustainable, integrated AMBON in the US Arctic This project expanded upon the
pilot national Marine Biodiversity Observing Network (MBON), including the Arctic
MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Sea. AMBON
also links to the Distributed Biological Observatory (DBO), which coordinates long-term

18



monitoring of biologically productive regions across a broad latitudinal array in the
Arctic. AMBON continues through this study which is funded through the National Ocean
Partnership Program, with contributions from the National Oceanographic and
Atmospheric Administration (NOAA), BOEM, the United States Navy Office of Naval
Research (ONR), and the National Aeronautics and Space Administration (NASA). The
project continues taxonomic and spatial coverage of a ‘microbes to whales’ approach of
biodiversity observations on the Chukchi shelf and integrates ecosystem level biodiversity
information across existing field programs in order to build a sustainable biodiversity
monitoring network across all ecosystem components.
https://espis.boem.gov/study%20profiles/BOEM-ESP-NT-20-10.pdf; https://ambon-
us.org/ (Nov 4, 2024 - Completed)

Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a
Period of Rapid Environmental Change Fall 2019 saw the unprecedented failure of the
fall bowhead hunt at Utgiagvik, with migrating bowhead whales not being seen within
the safe operating zone for the hunters. This study examines recent ecosystem changes in
the Beaufort Sea and how they may be influencing bowhead whale migration patterns. It
aims to describe the biological (zooplankton prey and bowhead whales) and physical
(temperature, salinity) environments in the western and central Beaufort Sea shelf,
including upwelling induced introduction of krill through shelf-edge depressions, and
evaluate whether environmental and biological conditions near Pt. Barrow have changed
in recent years, and whether recent conditions on the Beaufort Shelf will occur more
frequently. This study is funded by BOEM and carried out by UAF, WHOI, and OSU.
https.//espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-04.pdf (Nov 4, 2024 -
Completed)

Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas This
study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer
Island, near Northstar Island, to compare the number and type of ringed seal structures
found (breathing holes, basking holes, resting lairs, and pupping lairs) to what was found
there in 1982 and 1983). The study will contribute substantially to improving our
understanding of the winter density, ecology, and habitat use of ringed seals in the
Beaufort Sea oil and gas project areas to evaluate the effects of disturbance on ringed
seals and identify effective mitigation measures. A comparison of the same study area
across 40 years will provide substantial insight into the responses of ringed seals in a
breeding area to changes in sea ice and snow depth due to climate warming. This project
is a partnership between BOEM, BLM, and ADFG.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-01.pdf ()

Funded study: Subsistence Harvest and Iiupiag Knowledge of Beluga Whales for Wainwright,
Alaska This project aims to be a comprehensive synthesis of knowledge about beluga
hunting for Wainwright to learn about changes and analyze potential impacts of
resource developments. This will include documentation of past practices and conditions,
including indigenous knowledge of how people hunt belugas, and the cultural
significance of belugas and beluga harvest. The project is funded by BOEM and carried
out by the Alaska department of Fish and Game Subsistence Division.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-20-06.pdf ()

Funded study: Monitoring of the Cross Island Subsistence Whale Hunt for Effects from Liberty
DPP Whaling at Cross Island has been documented through collection of Global
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Report:

Report:

Report:

Positioning System (GPS) data since 1999. This study will continue to monitor the annual
bowhead whale hunt at Cross Island, identify any source of disturbance, and identify
whaling hunters’ scouting tracks and locations of strikes and landings. In addition, the
study documents the harvest and processing of whales, the hunters’ traditional and local
knowledge, and other external drivers such as weather, wind, sea states, and ice
conditions. This project is funded by BOEM and carried out by ASR, Inc.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-05.pdf ()

Evaluating Novel Assessment Approaches for Coastal Ice Seal Haulout Areas and
Behavior in the Alaska Chukchi and Beaufort Seas This project used time-lapse cameras
and other monitoring to describe the relative abundance and presence of spotted seals
at four haulout sites during the 2020-2022 open-water seasons. Results are further
described in the context of local environmental observations from community-based
observers in Utgiagvik, Alaska. This project was funded by BOEM and done in partnership
with UAF and the NSB. Hauser DDW, Von Duyke A. 2023. Evaluating novel assessment
approaches for coastal ice seal haulout areas and behavior in the Alaska Chukchi and
Beaufort seas. Fairbanks (AK): University of Alaska Coastal Marine Institute and U.S.
Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS Region.
76 p. Report No.: OCS Study BOEM 2022-080.
https://espis.boem.gov/Final%20Reports/BOEM_2022-080.pdf. (Nov 4, 2024 -
Completed)

Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program
The overarching research question addressed by the Arctic IERP (Arctic Integrated
Ecosystem Research Program) was the following: “How will reductions in Arctic sea ice
and the associated changes in the physical environment influence the flow of energy
through the ecosystem in the Chukchi Sea?” The Arctic IERP provided funding for the
following scientific research projects: e Arctic Shelf Growth, Advection, Respiration, and
Deposition Rate Experiments (ASGARD) e Arctic Shelf Growth, Advection, Respiration,
and Deposition Rate Experiments (ASGARD): Marine Mammals e Arctic Integrated
Ecosystem Study (IES): Oceanography & Lower Trophic Levels. The Arctic IERP was led by
NPRB and included partnership with BOEM, the North Slope Borough/Shell Baseline
Studies Program, and the Office of Naval Research (ONR) Marine Mammals & Biology
Program. The proposals funded under the Arctic IERP brought generous in-kind support
from the National Oceanic & Atmospheric Administration (NOAA), University of Alaska
Fairbanks (UAF), U.S. Fish & Wildlife Service (USFWS), and National Science Foundation
(NSF). The program was developed in coordination with the Interagency Arctic Research
Policy Committee (IARPC) and the U.S. Arctic Research Commission (USARC). e Arctic
Integrated Ecosystem Study (IES): Upper Trophic Levels e Chukchi Coastal Communities’
Understanding of and Responses to Environmental Change. Dickson D, Baker M (North
Pacific Research Board, Anchorage, AK). 2023. Collaboration with the North Pacific
Research Board, Arctic Marine Research Program. Anchorage (AK): U.S. Department of
the Interior, Bureau of Ocean Energy Management, Alaska OCS Region. 1,989 p. Report
No.: OCS Study BOEM 2022-039. https://espis.boem.gov/final%20reports/BOEM_2022-
039.pdf. (Nov 4, 2024 - Completed)

Are expanding Pink Salmon populations in the Arctic produced from regional
watersheds? The objective of this project was to use otolith geochemistry to determine if
adult pink salmon captured in the Arctic originated from local waters. Results suggest
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that the majority of pink salmon sampled from the Arctic likely originated from
watersheds not local to the Arctic. Given similarities amongst water chemistry signatures
across regions, assigning origin using this technique had a high level of uncertainty. This
project was funded by BOEM, PNNL, and UAF. Gorman KB, Nims MK, Sformo TL, Rand
PS. 2023. Are expanding pink salmon (Oncorhynchus gorbuscha) populations in the Arctic
produced from regional watersheds? final report. Fairbanks (AK): University of Alaska
Coastal Marine Institute and U.S. Department of the Interior, Bureau of Ocean Energy
Management, Alaska OCS Region. 40 p. Report No.: OCS Study BOEM 2024-006.
https://espis.boem.gov/Final%20Reports/BOEM_2024-006.pdf (Nov 4, 2024 -
Completed)

NSF Award #2325290: Collaborative Research: RAPID: Identifying the biogeochemical causes of
sudden widespread metal loading in streams of the western Brooks Range, Alaska The
causes of this rapidly spreading degradation of pristine streams remain unknown. The
goal of this project is to identify the terrestrial biogeochemical processes causing the
recent and widespread proliferation of turbid orange streams throughout the western
Brooks Range. Through field sampling and laboratory analysis, the researchers will test
two hypotheses to explain the mobilization of metals within affected watersheds. Their
two hypotheses, which may both prove relevant, have divergent implications for stream
water quality and the spatial extent of areas at risk of future stream degradation. By
identifying the causes of orange stream proliferation, the researchers will be able to
inform land managers and residents of local villages of the potential consequences for
drinking water, subsistence resource availability, and the growing commercial salmon
fishery in northwest Alaska now and in the future. This research on the causes of stream
degradation in the western Brooks Range is highly relevant to Alaska Native villages in
the region, which depend on these streams for drinking water and subsistence fish
harvest. The villages of Kiana and Kivalina are especially at risk because of nearby
degraded tributaries of the Wulik, Squirrel and Kobuk Rivers. ()

The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems.
April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon
Research in Alaska and how the results from those studies help to inform differences in
stock returns of sockeye and chum salmon. As of 2022 Sockeye salmon in the Bristol Bay
area have been thriving with healthy stock returns while the Western Alaska Chum
salmon returns are very low affecting communities along the Yukon Kuskokwim Region.
The CoP held a robust discussion relating to these facts led by Craig Cythlook (UAF-
Tamanta Program/ previous IARPC Indigenous fellow/ Bristol Bay Commercial Fisher)
regarding community information needs to ensure stocks remain healthy. Specifically, in
what forum can Alaska Native communities work to best use information that is being
collected to support self-determination for Tribes. Are there any existing processes to
convey recognized gaps and future need to help connect this information to Tribes?
There is so much information but it cannot be used at Tribal level for conservation
purposes. IARPC CoP can use the IARPC space under Priority Areas 1 and 3 to build
equitable community engagement and access. (Aug 15, 2023 - Completed)

A new publication summarizes the current understanding of declines in western Alaska Chinook
salmon populations and pathways forward based on an April 2022 workshop. The
workshop convened 48 experts from Alaska Native communities, tribal organizations,
universities, Federal agencies, and state agencies. Experts identified existing long-term
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data sources for salmon populations and environmental conditions that will be used to
updated research efforts that better quantify climate change effects on population
dynamics in light of three major climate events in the past decade: Pacific Marine
Heatwave of 2014-2016, Pacific Marine Heatwave of 2019, and record-breaking air
temperatures and drought that affected freshwater habitats and was linked to
premature salmon mortality in 2019. This paper also summarizes pathways forward that
include community-based monitoring, Traditional Knowledge, co-production of
knowledge, and concern over salmon bycatch in marine commercial fisheries. Feddern,
M.L., E.R. Schoen, R. Shaftel, C.J. Cunningham, C. Chythlook, B.M. Connors, A.D.
Murdoch, V.R. von Biela, and B. Woods. 2023. Kings of the North: Bridging Disciplines to
Understand the Effects of Changing Climate on Chinook Salmon in the Arctic-Yukon-
Kuskokwim Region. Fisheries. https://doi.org/10.1002/fsh.10923 (Jun 30, 2023 -
Completed)

USGS Alaska Science Center scientists Vanessa von Biela, Sarah Laske, and Ashley Stanek led a
new paper investigating fish community reorganization response to climate warming. In
marine settings, community reorganization studies have focused on inflow Arctic shelfs
as gateways between boreal and Arctic ecosystems. We went beyond the gateways to
see how the combination of Arctic specialists and Arctic-boreal fishes were responding to
climate change in the nearshore Beaufort Sea. Community reorganization occurred
without range expansion through the gateways in two nearshore lagoons in the Arctic
National Wildlife Refuge with unusually good data records spanning three decades with
rapid sea ice decline. In our example, Arctic specialists are now less abundant (85%
decline in fourhorn sculpin), while the Arctic-boreal species are more abundant (saffron
cod catch increased 18-fold). By updating our current understanding of Beaufort Sea
fishes, including subsistence fishing species, this study fills an information need for the
U.S. Fish and Wildlife Service and the Bureau of Ocean Energy Management in a region
with oil and gas activity (e.g., Prudhoe Bay). Contact: Vanessa von Biela,
vvonbiela@usgs.gov, Anchorage, AK Citaiton: von Biela, V.R., S.M. Laske, A.E. Stanek,
R.J. Brown, and K.H. Dunton. In press. Borealization of nearshore fishes on an interior
Arctic shelf over multiple decades. Global Change Biology
https://doi.org/10.1111/gcb.16576 (Apr 14, 2023 - Completed)

1.2.7 (In progress) Fund and conduct research, and produce a report, on changes in abundance and
distribution of migratory caribou in Arctic Alaska.; DOI-USGS (Lead), DOI-BLM, DOI-FWS, DOI-

NPS, NASA, NSF; Target Date 10/24

The USGS Alaska Science Center and Bureau of Land Management, produced a paper examining
the behavioral responses of barren-ground caribou to vehicle traffic in oil fields on the
North Slope of Alaska. Researchers found that caribou generally select habitat areas
further from roads and with lower traffic volumes (<5 vehicles/hour). Caribou were also
less likely to cross roads with higher traffic levels, although that response dissipated
when insect harassment was severe. Information from this study can be used in
mitigation and land-use planning efforts to minimize the impacts of industrial
development on caribou in the Arctic. The paper is available at:
https://doi.org/10.1002/eap.2923. ()

Summary Statement: In a recently published article, staff from the USGS and USFWS along with
collaborating partners (Alaska Dept of Fish and Game, Texas A&M University),
investigated the impact of summer forage nutrition and mosquito activity on
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reproductive success in the Central Arctic Herd of Alaska. The Western Arctic Caribou
Herd Working group is composed of a broad array of stakeholders involved in the health
of arctic caribou. Agency staff have served as advisors to the working group who
recently has published a newsletter on population counts of the Western Arctic Herd over
the last 40-plus years. (Oct 26, 2023 - Completed)

A paper in 2022 by USGS, Alaska Department of Fish and Game, USFWS, and Texas A&M
University investigated the influence of forage quality and biomass and mosquito activity
on the reproductive success and survival of adult females in the Central Arctic Herd on
the North Slope of Alaska. Findings from the study indicate that summer nutrition and
mosquito activity collectively influence the demographic rates of Arctic caribou, and may
impact the dynamics of populations in the future under changing environmental
conditions. The paper can be found at: ttps://doi.org/10.3389/fevo.2022.899585 ()

The Western Arctic Caribou Herd Working Group includes subsistence users, other Alaskan
hunters, reindeer herders, hunting guides, transporters and conservationists. Agency
staff, biologists and natural resource managers are advisory to the Working Group and
provide information and support when needed or requested by the group. In the
summer of 2023, the Western Arctic Caribou Herd Working Group released a new edition
of the Caribou Trails newsletter which provides news from the Working Group. The
newsletter summarizes how the Alaska Department of Fish and Game counts the
Western Arctic Herd and provides a summary of population counts for the Western Arctic
Herd from 1969 to 2022. The newsletter and information about caribou populations in
Arctic Alaska prior to 2023 can be found here:
https.//www.adfg.alaska.gov/index.cfm?adfg=caribouhunting.resources ()

1.2.8 (In progress) Provide funding opportunities and conduct research, and produce a report, on
the impacts of rapid expansion of beaver habitat in the U.S. Arctic, including effects on
fisheries and ecosystem services, access to traditional foods, and overall community health.;
DOI-USGS (Lead), DOI-BLM, DOI-NPS, NASA, NSF; Target Date 10/24

Summary Statement: USGS and NPS along with university partners at Oregon State University,
University of California Davis and University of Alaska Fairbanks examined the microbial
structure of ponds and streams with and without active beaver activity in northwestern
and central Alaska. The findings will help to understand the ecosystem implications of
the northward expansion of beaver habitat in the arctic. Using satellite images and
aerial photography, the University of Alaska Fairbanks and collaborating partners have
recently characterized the extent of beaver expansion in Alaska as measured by the
number of beaver ponds. The work is important in understanding the role of beavers in a
rapidly changing tundra environment. (Oct 26, 2023 - Completed)

An article in 2023 by Oregon State University, USGS Alaska Science Center, University of
Maryland, National Park Service, University of California Davis, and the University of
Alaska Fairbanks examined the spread of the North American beaver to northern
latitudes and possible impacts on the biogeochemistry of watersheds where they build
dams. This study characterized the structure of microbial communities of Alaskan beaver
ponds and differentiated them from established Arctic lakes and streams where beavers
are absent. The research suggests that unique bacterial, archaeal, and fungal
communities inhabit beaver ponds and could drive a diverse array of potential chemical
cycles, such as carbon, nitrogen, sulfur, mercury, and iron. The article is available at:
https://doi.org/10.1029/2023)G007408 ()
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In 2023, the University of Alaska Fairbanks and partners summarized 70 years of satellite images
and aerial photography to show the scale and magnitude of northwestward beaver
expansion in Alaska, indicated by the construction of over 10,000 beaver ponds in the
Arctic tundra. The number of beaver ponds doubled in most areas between ~ 2003
and ~2017. Earlier stages of beaver engineering are evident in ~ 1980 imagery, and there
is no evidence of beaver engineering in ~ 1952 imagery, consistent with observations
from Indigenous communities describing the influx of beavers over the period. The
authors conclude that rapidly expanding beaver engineering has created a tundra
disturbance regime that appears to be thawing permafrost and exacerbating the effects
of climate change. The paper can be found at: https://doi.org/10.1038/541598-022-
09330-6 ()

USGS video featuring Fish Ecologist Mike Carey, who studies the impacts beavers have on
warming Alaskan permafrost landscapes. As subarctic summers grow warmer and drier
and winters less severe, Alaska’s tundra landscape is transforming. Plants and animals
historically absent from the tundra are arriving and multiplying. One of these newcomers
is the beaver, which is expanding its range north and west out of the boreal forest.
Beavers’ ability to build dams and create wetlands is well-known in temperate regions.
What USGS and National Park Service researchers want to understand is the impact
beavers have on landscapes underlain by permafrost—the frozen ground that contains
methane, carbon dioxide, and other greenhouse gases that contribute to global
warming. ()

1.2.9 (Met) Host a session at the 2023 Arctic One Health, One Future conference to advance
understanding of causes and consequences of emerging threats to Arctic food safety and

security, and identify high-priority research needs.; DOI-NPS (Lead); Target Date 10/23

Summary Statement: At the 2023 One Health, One Future Conference hosted by the Center for
One Health Research at the University of Alaska Fairbanks, presentations were made by
the Health and Well-being Collaboration Team. During the Global Impacts, Coordination
& Collaboration session, presentations were made on One Health and the IARPC
Implementation Plan for Arctic Research and on One Health and the Pandemic Legal
Instrument. Both presentations focused on the understanding of causes and
consequences of emerging threats to the Arctic. The presentation on One Health and the
IARPC Implementation Plan addressed how a One Health approach can and is being
integrated into the IARPC research plan. The second presentation focused on how One
Health can be integrated into international legal instruments to be in align with Arctic
Research priorities. (Mar 1, 2023 - Completed)

1.3 Provide research and technical support for water and sanitation infrastructure.

1.3.1 (In progress) Synthesize and expand upon existing efforts to create data visualization maps of
areas at high risk for coastal erosion, permafrost thaw, and flooding within specified future
time periods (e.g., 10 years, 50 years, 100 years) to identify at-risk areas and inform
investments in climate resilient infrastructure.; DOI-USGS (Lead), NASA (Lead), DOD-USACE,
FEMA, NOAA; Target Date 10/24

The Terrestrial Ecosystems Community of Practice held a meeting about monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products

24



developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) . (Mar 21, 2024 - Completed)

USGS has continued to make good progress on the pilot project entitled “Building a Coastal Flood
Hazard Assessment Tool with at-Risk Alaska Communities”. Since the last progress
report, USGS presented on the activities and progress at the Alaska Forum on the
Environment, where a separate session devoted to the topic was held. Moreover, the
Project Outreach and End-User Engagement Team revisited Unalakleet where a UAF-led
workshop focused on JALBTXC lidar-processed data and USGS flood hazard modeling was
held. Coordination between the JALBTXC lidar acquisition program and USGS modeling
served to illuminate the relationship between topobathy data, flooding, and adaptation,
and created a holistic perspective for participants. Elim and Unalakleet steering
committee members, established during last-year's visit, actively participated in the
workshop, as did governance members from Shaktoolik and Golovin. Preliminary flood
maps produced by the modeling team for the communities of Unalakleet and Elim were
presented which organically led to impromptu discussions of adaptation measures in
light of plausible sea level rise and future coastal storms. USGS modelers continue on
schedule to refine the modeling products and conduct internal and external reviews for
publication and development of the web-based viewer. (Mar 11, 2024 - Completed)

Summary Statement: USGS has continued to make good progress on the pilot project entitled
“Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”.
Since the last progress report, USGS has met and worked with Utgiagvik officials to
discuss participation in the project and plan for community-based meetings to occur
after the impending city and borough elections held on October 3. USGS also hosted a
webinar in September to discuss technical aspects of the modeling and visualization tools
with key stakeholder and end-user institutions, including representatives from FEMA,
NOAA, State of Alaska DGGS, ANTHC, Kawerak, and community tribal representatives.
USGS also participated in the Coastal Resilience workshop held in Anchorage on
September 20 to meet with Native village tribal representatives and to offer the potential
of providing flood hazard forecasting visualization tools to specific additional
communities where project objectives seem to align most closely with urgent community
needs (prospects include Quinhagak, Kwigillingok, and Golovin). In the meantime, USGS
modelers continue on schedule to develop and refine the modeling products that have
already been promised for Unalakleet and Elim. (Oct 26, 2023 - Completed)

USGS has continued to make good progress on the pilot project entitled “Building a Coastal Flood
Hazard Assessment Tool with at-Risk Alaska Communities”. Since the last progress
report, USGS has met and worked with Utqgiagvik officials to discuss participation in the
project and plan for community-based meetings to occur after the impending city and
borough elections held on October 3. USGS also hosted a webinar in September to
discuss technical aspects of the modeling and visualization tools with key stakeholder
and end-user institutions, including representatives from FEMA, NOAA, State of Alaska
DGGS, ANTHC, Kawerak, and community tribal representatives. USGS also participated in
the Coastal Resilience workshop held in Anchorage on September 20 to meet with Native
village tribal representatives and to offer the potential of providing flood hazard
forecasting visualization tools to specific additional communities where project
objectives seem to align most closely with urgent community needs (prospects include
Quinhagak, Kwigillingok, and Golovin). In the meantime, USGS modelers continue on
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schedule to develop and refine the modeling products that have already been promised
for Unalakleet and Elim. (Oct 3, 2023 - Completed)

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Collaboration Team - IARPC Collaborations (Sep 21, 2023
- Target)

Summary Statement for 1.3.1 The US Geological Survey (USGS) internally funded pilot project
“Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”
aims to (1) map past and future coastal flood hazards due to sea level rise and extreme
water levels driven by plausible future storms and changing sea ice conditions at 3
coastal communities, and (2) to develop web-based and stakeholder — appropriate tools,
that inform local community planning and improve science collaboration among Federal,
state, and regional partners for enhanced pre-storm preparations, post-storm recovery,
and long-term planning. Thus far USGS has completed initial in-person community
meetings in Unalakleet and Elim in February 2023, with initial meetings in Utgiagvik
scheduled to occur August 1. The Coastal Resilience CoP hosted a discussion of this USGS
project in its May 15 meeting with Li Erikson and Dee Williams. It is expected that for
each village, 30 to 60 flood hazard maps will be produced (based on various scenarios).
On April 26 in collaboration with the Arctic Coastal Observations, Research and
Networking (ACORN) seminar series, the Permafrost CoP hosted a seminar focused on a
recent field study to better understand drivers and magnitude of groundwater discharge
along the Beaufort Sea coast of Alaska. The activities reported here demonstrate
progress on this deliverable and help increase understanding of drivers impacting
climate-resilient infrastructure.
https://www.iarpccollaborations.org/members/events/23941
https://www.iarpccollaborations.org/members/events/23986 ()

USGS has internally funded and initiated a pilot project entitled “Building a Coastal Flood Hazard
Assessment Tool with at-Risk Alaska Communities”. The objectives of this study are to (1)
map past and future coastal flood hazards due to sea level rise and extreme water levels
driven by plausible future storms and changing sea ice conditions at 3 coastal
communities, and (2) to develop web-based and stakeholder — appropriate tools, that
inform local community planning and improve science collaboration among Federal,
state, and regional partners for enhanced pre-storm preparations, post-storm recovery,
and long-term planning. Three broad subtasks are outlined for this project: 1) initiate
and develop contacts; 2) plan for stakeholder involvement, and 3) co-development of the
product line with the stakeholders. Thus far USGS has completed initial in-person
community meetings in Unalakleet and Elim in February 2023, with initial meetings in
Utqgiagvik scheduled to occur August 1. Ahead of each community meeting, the Social
Science Team is reviewing existing hazard mitigation and community development plans
available on the web and any relevant peer reviewed literature to better understand the
key players in the communities and key questions and goals of each community for flood
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mitigation and response. This action was provided by Dee Williams (USGS) and uploaded
by Emily Trentacoste (EPA). (Jun 30, 2023 - Completed)

New Publication on Coastal Wetland salinization and Consequences for Waterbirds: In Alaska,
the Yukon-Kuskokwim Delta (YKD) supports large concentrations of breeding water birds
that primarily nest in low elevation coastal tundra where storm surges drive saline water
into terrestrial wetland habitats. Because newly hatched water birds lack functional salt
glands to process saline water, salinization may negatively impact their growth and
survival. Researchers from the USFWS, USGS, and the Alaska Sealife Center investigated
potential impacts of wetland salinization by conducting controlled experiments at the
Alaska Sealife Center to determine consequences of saline water exposure to two species
listed as threatened under the Endangered Species Act in Alaska: the spectacled eider
and Steller's eider. The authors found physiological and behavioral pathologies in
<1 week old ducklings at exposure levels of 6 parts per thousand (ppt), and found some
evidence of reduced growth in ducklings first exposed after 1 week of age. The authors
conclude that the acute toxicity threshold for ducklings <1 week of age is <6 ppt and
found that the area of coastal tundra where wetland salinity exceeded 6 ppt varied
considerably among years, suggesting that some portion of the breeding range is
unsuitable for rearing ducklings in some years. However, the study also found that most
eiders in most years nested in areas with salinity at or exceeding the tolerance threshold
for ducklings, suggesting that nesting eiders do not appear to avoid saline habitats.
Understanding how species and habitats respond to climate driven changes is essential
for predicting future patterns of distribution and abundance and is necessary for making
informed decisions about conservation priorities. (Contact: John Pearce,
jpearce@usgs.gov, Anchorage, AK) Citation: Hollmen, T. E., Flint, P. L., UlIman, S. E. G.,
Wilson, H. M., Amundson, C. L., & Osnas, E. E. (2023). Climate change and coastal
wetland salinization: Physiological and ecological consequences for Arctic waterfowl.
Functional Ecology, 00, 1- 13. https://doi.org/10.1111/1365-2435.14363 (Jun 22, 2023 -
Completed)

The Coastal Resilience CP hosted a discussion of deliverable 1.3.1 in its May 15 meeting. Li
Erikson and Dee Williams presented on the status of efforts to map areas of high risk of
flooding in western and northern Alaska. They began by describing the methodology
they use to quantify the flood hazard (see the May 15 video for details). With the
methodology, they are producing an hourly time series of nearshore wave data, storm
surge, and tides - along the coast of Alaska with a 200 to 500 m resolution. The time
series data is provided for 1979- 2050. Next, they specified the local communities where
their flood risk mapping is currently focused (Unalakleet, Elim, and Utqgiagvik). They
hope to expand the effort in the future. Dee indicated that for each village, 30 to 60 flood
hazard maps will be produced (based on various scenarios). (May 30, 2023 - Completed)

On April 26 in collaboration with the Arctic Coastal Observations, Research and Networking
(ACORN) seminar series, the Permafrost collaboration team hosted a seminar on the
impact of wind on groundwater dynamics along a microtidal Arctic lagoon. The
magnitude and drivers of exchange along coastlines are not well understood, limiting
assessments of present and projected coastal ecosystem health and function. This
seminar focused on a recent field study to better understand drivers and magnitude of
groundwater discharge along the Beaufort Sea coast of Alaska. (Apr 26, 2023 -
Completed)
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1.3.2 (In progress) Develop a publicly accessible database for information on drinking water
contaminants (including PFAS) and effective treatment processes. The database will be of use
to water treatment operators, regulatory agencies, researchers, and treatment process
consultants and designers. It could also support responses to emergency contamination
events.; EPA (Lead); Target Date 10/24

EPA has continued to add new information, including on PFAS compounds, to the Drinking Water
Treatability Database. Updates are currently underway to add new information since
October 2023 on PFAS compounds. More information will be provided in the next
Quarterly Reporting period. (Mar 11, 2024 - Completed)

Summary Statement: EPA has continued to add new information, including on PFAS compounds,
to the Drinking Water Treatability Database. The database presents referenced
information on the control of contaminants in drinking water. It provides users—
including drinking water utilities, primacy agencies, first responders to spills or
emergencies, treatment process designers, research organizations, academicians, and
others—with current information on more than 35 treatment processes and over 160
regulated and unregulated contaminants, including 68 PFAS chemicals. The referenced
information in the database comprises bench-, pilot-, and full-scale studies of surface,
ground, and laboratory waters gathered from thousands of literature sources, including
peer-reviewed journals and conferences, other conferences and symposia, research
reports, theses, and dissertations. (Oct 26, 2023 - Completed)

EPA has continued to add new information, including on PFAS compounds, to the Drinking Water
Treatability Database. The database presents referenced information on the control of
contaminants in drinking water. It provides users—including drinking water utilities,
primacy agencies, first responders to spills or emergencies, treatment process designers,
research organizations, academicians, and others—with current information on more
than 35 treatment processes and over 160 regulated and unregulated contaminants,
including 68 PFAS chemicals. The referenced information in the database comprises
bench-, pilot-, and full-scale studies of surface, ground, and laboratory waters gathered
from thousands of literature sources, including peer-reviewed journals and conferences,
other conferences and symposia, research reports, theses, and dissertations. ()

Summary Statement for 1.3.2 EPA’s Drinking Water Treatability Database was updated to
include 54 PFAS chemicals from 183 sources. The database provides information on best
practices and technologies for PFAS treatment in drinking water. Information on cost
models for PFAS treatment in drinking water was also generated. ()

Summary Statement for 1.3.3 On June 28, 2023, EPA announced over $278 million in funding
across several programs to improve access to safe and reliable drinking water and
wastewater services for American Indian Tribes and Alaska Native Villages. The funding
will help Tribes and Alaska Native Villages make significant investments in water
infrastructure improvements to advance public health protections by improving
compliance with existing water regulations, identifying and replacing lead service lines,
and addressing harmful emerging contaminants in drinking water and wastewater, such
as per- and polyfluorinated substances (PFAS). For the first time, EPA will provide $38.6
million to address emerging contaminants, including PFAS, in drinking water systems
serving Tribal populations. This includes an implementation manual for the new program
that focuses on assisting small tribal public water systems in identifying and/or
remediating challenges related to PFAS and other emerging contaminants. $39.6 million
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in funding will support Alaska Native Villages with the construction of high priority
drinking water and wastewater facilities in rural Alaska as well as training, technical
assistance, and educational programs in support of sustainable water systems.
https.//www.epa.gov/newsreleases/biden-harris-administration-announces-over-278-
million-funding-improve-water ()
1.3.3 (Met) Support research on the feasibility of PFAS treatment for surface water and
groundwater in the Arctic. This will help inform a strategy on PFAS remediation of
contaminated sites. ; EPA (Lead); Target Date 12/23

US EPA has funded a 52 million grant to the University of Alaska-Fairbanks to conduct an Alaska
PFAS Remediation Facility Feasibility Study. The project will investigate the available
technologies for treating PFAS contaminated soils and their applicability to Alaska’s
extreme environmental conditions, as well as the needs of remote communities trying to
address PFAS contaminated sites. This project will (1) evaluate effective PFAS
contaminated soil and groundwater treatment options for use in Alaska, (2) work with
state agencies to develop a strategy for treating PFAS contaminated soil, surface water,
and groundwater in urban and remote areas in Alaska, and (3) establish a laboratory at
the University of Alaska-Fairbanks in the Water and Environmental Research Center for
analysis of PFAS compounds in water and soil. The project period is 2022-2025. More
information on the study and regular progress updates can be found at:
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstr
act_id/11419/report/0. (Mar 11, 2024 - Completed)

Summary Statement: EPA awarded nearly $100,000 to student team at the University of
Alabama in Huntsville to develop a low-cost household filter that removes PFAS. This
project will help promote clean drinking water supplies, particularly in small, rural, Tribal
and disadvantaged communities. More information:
https.//www.epa.gov/newsreleases/epa-awards-nearly-100000-student-team-
university-alabama-huntsville-safer-drinking. (Oct 26, 2023 - Completed)

EPA awarded nearly $100,000 to student team at the University of Alabama in Huntsville to
develop a low-cost household filter that removes PFAS. This project will help promote
clean drinking water supplies, particularly in small, rural, Tribal and disadvantaged
communities. More information: https.//www.epa.gov/newsreleases/epa-awards-
nearly-100000-student-team-university-alabama-huntsville-safer-drinking. (Oct 23, 2023
- Completed)

On June 28, 2023, EPA announced over 5278 million in funding to improve access to safe and
reliable drinking water and wastewater services for American Indian Tribes and Alaska
Native Villages. The funding will help Tribes and Alaska Native Villages make significant
investments in water infrastructure improvements to advance public health protections
by improving compliance with existing water regulations, identifying and replacing lead
service lines, and addressing harmful emerging contaminants in drinking water and
wastewater, such as per- andpolyfluorinated substances (PFAS). The funding will be
administered through the following programs: $64 million in FY 2023 Clean Water
Indian Set-Aside (CWISA) through the Bipartisan Infrastructure Law and annual
appropriation funds; $130.3 million in FY 2023 Drinking Water Infrastructure Grants
through the Bipartisan Infrastructure Law and annual appropriation funds. $38.6 million
in combined FY 2022 and FY 2023 Emerging Contaminants in Small or Disadvantaged
Communities (EC-SDC) Tribal Grant Program through Bipartisan Infrastructure Law
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funds. For the first time, EPA will provide 538.6 million to address emerging
contaminants, including PFAS, in drinking water systems serving Tribal populations. This
announcement also includes an implementation manual for the new program that
focuses on assisting small tribal public water systems in identifying and/or remediating
challenges related to PFAS and other emerging contaminants. $5.6 million in combined
FY 2022 and FY 2023 Small, Underserved, and Disadvantaged Communities (SUDC) Tribal
Grant Program through annual appropriation funds. This tribal grant program is
designed to help public water systems in underserved and small tribal. communities gain
access to drinking water services and comply with Safe Drinking Water Act requirements.
539.6 million in FY 2023 Alaska Rural and Native Villages (ANV) Grant Program through
annual appropriation funds. This $39.6 million in funding will support Alaska Native
Villages with the construction of high priority drinking water and wastewater facilities in
rural Alaska as well as training, technical assistance, and educational programs in
support of sustainable water systems. Comment provided by: Emily Trentacoste (EPA)
(Jun 30, 2023 - Completed)

Summary Statement for 1.3.3 On June 28, 2023, EPA announced over 5278 million in funding
across several programs to improve access to safe and reliable drinking water and
wastewater services for American Indian Tribes and Alaska Native Villages. The funding
will help Tribes and Alaska Native Villages make significant investments in water
infrastructure improvements to advance public health protections by improving
compliance with existing water regulations, identifying and replacing lead service lines,
and addressing harmful emerging contaminants in drinking water and wastewater, such
as per- and polyfluorinated substances (PFAS). For the first time, EPA will provide $38.6
million to address emerging contaminants, including PFAS, in drinking water systems
serving Tribal populations. This includes an implementation manual for the new program
that focuses on assisting small tribal public water systems in identifying and/or
remediating challenges related to PFAS and other emerging contaminants. $39.6 million
in funding will support Alaska Native Villages with the construction of high priority
drinking water and wastewater facilities in rural Alaska as well as training, technical
assistance, and educational programs in support of sustainable water systems.
https.//www.epa.gov/newsreleases/biden-harris-administration-announces-over-278-
million-funding-improve-water (Jun 30, 2023 - Completed)

Arctic Systems Interactions
2.1 Arctic Systems Interactions

2.1 Advance understanding of Arctic amplification and the associated connections with lower
latitudes.

2.1.1 (In progress) Provide funding opportunities for investigator-driven modeling and
observational studies that focus on the following aspects of Arctic Amplification: (1) ice-albedo
feedback; (2) impacts of atmospheric and oceanic circulation on Arctic Amplification; and (3)
transport of heat, moisture, and pollutants between Arctic and lower latitudes. Share
knowledge and synthesize results arising from these studies.; DOE-SC (Lead), NSF (Lead), DOD-
ONR, NASA, NOAA; Target Date 10/24

The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey
Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released
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Arctic-COLORS implementation plan and pending NASA funding opportunities. (Nov 14,
2024 - Completed)

The October 2024 meeting of the Modelers Community of Practice focused on the federal
government's role in research into solar radiation modification (SRM), a potential means
to mask the effects of global warming. The meeting explored the intersection of Earth
system modeling, SRM research, and the Arctic Research Plan, and looked at modeling
results. (Oct 23, 2024 - Completed)

Arctic wildfires have been rapidly increasing in the recent decade, leading to severe
consequences for climate and health. In October 2024, the Community Resilience &
Health and Arctic Systems Interactions collaboration teams met to discuss current data
on Arctic-boreal wildfires and heard about national and Alaska-based tools that can be
used by those in the Arctic to understand and mitigate risks associated with wildfires.
(Oct 8, 2024 - Completed)

The exchange of water mass, heat, freshwater and other BGC tracers between the Arctic Ocean
and the surrounding seas is an integral part of the global climate system, and these
processes have both natural variability and respond to anthropogenic climate forcing.
There are still uncertainties in our understanding of the related processes, but our
knowledge is improving because of newly available observational data and modeling
capabilities. The October 2024 meeting of the Physical Oceanography Community of
Practice included presentations from two recent studies that address Arctic Ocean
warming and sea ice decline mechanisms and provide an updated analysis of the Arctic
Ocean heat, freshwater and mass budget, respectively. (Oct 3, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

The June 2024 meeting of the Modelers Community of Practice focused on atmospheric rivers
and the energy budget of the Arctic. The atmosphere transports large amounts of
moisture to high latitudes, which has been shown to have significant impacts on the
Arctic system and on the underlying sea ice cover. The transport can be episodic in the
form of atmospheric rivers, which makes it challenging to detect and model these events,
and especially to quantify their impacts. In this session two scientists discussed their
studies of Arctic Atmospheric Rivers and their impacts using atmospheric reanalysis and
climate models. (Jun 20, 2024 - Completed)

The May 2024 meeting of the Physical Oceanography Community of Practice included a project
update from the Salinity and Stratification at the Sea Ice Edge (SASSIE) experiment. Sea
ice extent in the Arctic Ocean has declined dramatically over the past decades. Autumn
ice advance is slower and occurs later, while summer ice retreat is faster and occurs
earlier, with far-reaching consequences for regional and global climate, as well as human
and ecological health. The Salinity and Stratification at the Sea Ice Edge (SASSIE)
experiment is a NASA campaign that focused on studying the dynamics and impacts of
ocean salinity anomalies caused by melting sea ice. In this session Peter Gaube, project
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lead, gave an overview of the project and presented some early results. (May 2, 2024 -
Completed)

Summary Statement In addition to the ongoing projects focusing on these aspects of Arctic
Amplification, funded by the various agencies, NSF funded a new project “Atmospheric
H2 in the Northern Hemisphere over the past Millennium” (Award #2243540), which will
analyze molecular hydrogen (H2) in an ice core from Summit, Greenland to reconstruct
atmospheric changes in H2 over the past millennium. This will be the first record of past
atmospheric H2 prior to the onset of the industrial era. The results will reveal the natural
variability in paleo-atmospheric H2 and how it relates to climate change. The resulting
data will provide a baseline for assessing how human activities have influenced
atmospheric H2 since the preindustrial era. The results of this study will inform global
assessments of how the future hydrogen economy will affect atmospheric composition
and climate. ()

The February 2024 Physical Oceanography community meeting focused on the physics and
modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness
are rapidly declining due to rising temperatures, significantly impacting the interaction
between the atmosphere and the ocean. This shift is poised to greatly influence the
Arctic Ocean dynamics across various scales, from large-scale circulation affected by
winds to mesoscale eddies modulated by ice and even small-scale turbulence and mixing.
Understanding the evolution of the atmosphere-ice-ocean interaction is key to accurately
depicting the current state and predicting the future of the Arctic Ocean. This meeting
featured insights from two experts - Florian Lemarié (Inria) and Christopher Cox (NOAA) -
specializing in atmosphere-ice-ocean interaction. Our goal was to address both the
physical and numerical facets of this issue, catering to the diverse interests within our
Physical Oceanography community. (Mar 18, 2024 - Completed)

NSF Award #2243540: Atmospheric H2 in the Northern Hemisphere over the past Millennium
This project will analyze molecular hydrogen (H2) in an ice core from Summit, Greenland
to reconstruct atmospheric changes in H2 over the past millennium. This will be the first
record of past atmospheric H2 prior to the onset of the industrial era. The results will
reveal the natural variability in paleo-atmospheric H2 and how it relates to climate
change. The resulting data will provide a baseline for assessing how human activities
have influenced atmospheric H2 since the preindustrial era. The results of this study will
inform global assessments of how the future hydrogen economy will affect atmospheric
composition and climate. ()

The Modelers Community of Practice convened on August 31 to discuss the decadal predictability
of the Arctic Earth system, with a focus on predictions of an ice-free Arctic. The steady
decline of sea ice in the Arctic in recent decades suggests that before long the Arctic
Ocean might be virtually ice-free during certain parts of the year. However, Earth system
models display significant uncertainties in decadal projections of Arctic sea ice decline.
Therefore predictions of when a virtually ice-free Arctic can be expected are also
uncertain. The session featured two experts to address this question, namely Alex Jahn
(CU Boulder; "Projections of a first versus consistently ice-free Arctic") and Qinghua Ding
(UCSB; "Improving Arctic climate projections through observation-constrained model
capabilities"). (Sep 29, 2023 - Completed)

Summary Statement: Many agencies (NSF, DOE, ONR, NOAA) have projects that are funded in
FY23 and beyond are listed on agency webpages. Some examples are copied below (in
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the details section). Additionally, NSF had an IARPC webinar this year that highlighted
Funding Opportunity Announcements. The observational campaigns, modeling projects,
and process studies all enhance Arctic predictability. NASA’s observational campaign on
Arctic Radiation-Cloud-Aerosol-Surface Interaction Experiment (ARCSIX) was highlighted
by discussions through Atmospheric CoP. In addition to the funded projects, many
synthesis activities that focus on Arctic predictability like Sea Ice Prediction Network
(SIPN) have posted highlights on the IARPC website. SIPN, has posted June predictions
and is also advertising the July call for predictions. The joint Modeling and Physical
Oceanography CoP highlighted activities that were funded through DOE, NASA, NOAA,
ONR, when they hosted the 2-hour townhall discussion on model biases in the Arctic
ocean. Some scientific results have also been highlighted as publications that are jointly
funded across agencies on the IARPC website. Many funded investigators from the
various agencies are also hosting sessions at the AGU 2023 Fall Meeting that will
highlight important results from the various projects. Details: NSF project funding
information: NSF 23-572 — New Solicitation! o Target Dates Added for Arctic Natural
Sciences and Arctic Social Sciences Programs (Mid-January and Mid-July of each year).
All other programs remain no deadline. IARPC Public Webinar Series: National Science
Foundation Arctic Sciences Section Office Hours Additionally NSF awards can be found
on https://www.nsf.gov/awardsearch/simpleSearchResult ?queryText=Arctic and sorting
through them one can get an idea of Arctic Amplification relevant projects DOE Projects:
High-Latitude Application and Testing of Earth System Models (HiILAT-RASM) Science
Focus Area is teaming up with the Regional Arctic System Model (RASM) project to study
transport, exchange, and feedback processes that contribute to Arctic amplification and
its global impact (Pls: Wilbert Weijer, Hailong Wang and Wieslaw Maslowski).
InteRFACE: Interdisciplinary Research for Arctic Coastal Environments project aims to
improve fundamental understanding of change in Arctic coastal systems (Pls: Joel
Rowland, Diana Bull, Ethan Coon, Hajo Eicken, Andrew Roberts, Scott Rupp, Stephanie
Waldhoff). Improving Projections of AMOC and Collapse Through advanced Simulations
project aims to increase our physical understanding of AMOC and how it is represented
in Earth system models (PI: Luke Van Roekel). Improved Coupled Climate Simulations in
E3SM Through Enhanced Sea-Ice Mechanics project aims to improve the physical
description and numerical computation of sea ice in the sea-ice component of E3SM
model to address known challenges in sea ice modeling (Pl: Deborah Sulsky). ECS in
Climate Models: Quantifying the Uncertainties due to Cloud Feedback Versus Ocean Heat
Uptake Using a Modeling Hierarchy project aims to understand the roles of cloud
feedback and oceanic adjustment (e.qg., OHU and AMOC changes) in climate sensitivity
(PI: Wei Cheng). Refining the Representations of High-Latitude Surface-Atmosphere
Radiative Coupling in the E3SM project will improve the fidelity and consistency of
simulated radiative coupling between the snow/ice surface and the atmosphere in high
latitudes (PI: Xianglei Huang). Extreme Moist Transport Events as a Driver of Arctic
Amplification (Pls: Nicole Feldl and Hansi Singh). The overall goal of the DOE Next-
Generation Ecosystem Experiment in the Arctic (NGEE Arctic) is to improve our predictive
understanding of carbon-rich Arctic system processes and feedbacks to climate. This is
achieved through experiments, observations, and synthesis of existing datasets that
strategically inform model process representation and parameterization, and that
enhance the knowledge base required for model initialization, calibration, and
evaluation. In October of 2022, NGEE held an initial E3SM/ELM modeling workshop for
experimentalists to learn more about ELM and run land-model simulations to better
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understand how observations can inform modeling and to grow the ELM modeling
community focusd on Arctic ecosystem dynamics and connections with larger
atmospheric processes NASA projects NASA’s Arctic Radiation-Cloud-Aerosol-Surface
Interaction Experiment (ARCSIX) will address key questions regarding the interactions
between clouds, aerosols, meteorology and sea ice, as driven by solar radiation and
radiation emitted from the Earth’s surface. The experiment’s primary field campaign will
be based in Thule, Greenland and make measurements over the Arctic Ocean. Primary
observations will include cloud properties, aerosol particle properties, meteorological
parameters, presence/absence and properties. Additional information: Sea Ice
Prediction Network (SIPN) team members announce the call for contributions for the
2023 Sea Ice Outlook (SI0) July report. Call for Contributions to the 2023 SIO July Report
Now Available: 2023 June Sea Ice Outlook Report Panel discussion on sea ice prediction
Statistical Models in Arctic Sea Ice Prediction - Modelers Community of Practice March
2023 Meeting AGU sessions: Call for abstracts: "Predictions and Predictability in the
High Latitude Climate System", AGU Fall 2023 Session C033 A relevant paper reported to
IARPC (ONR, NOAA) The Role of the Russian Shelf in Seasonal and Interannual Variability
of Arctic Sea Surface Salinity and Freshwater Content (Hall, S.B., Subrahmanyam, B., &
Steele, M.) Hall, S. B., Subrahmanyam, B., & Steele, M. (2023). The role of the Russian
Shelf in seasonal and interannual variability of Arctic sea surface salinity and freshwater
content. Journal of Geophysical Research: Oceans, 128, e2022)C019247.
https://doi.org/10.1029/2022JC019247 ()
2.1.2 (In progress) Hold workshops and webinars and produce publications to encourage
interagency research coordination on Arctic Amplification.; DOE-SC (Lead), DOD-ONR, NASA,
NOAA, NSF; Target Date 10/24

The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent
Arctic sea ice conditions from satellite observations and forecasting and an update on
summer 2024 field observations. (Oct 7, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

Summary Statement Several workshops and webinars in the past two quarters have been held to
encourage interagency research coordination and increase productivity on AA topics:
The Physical Oceanography Community of Practice hosted a webinar (11/2/2023) to
highlight a new initiative, the Consortium for the Advancement of Marine Arctic Science
(CAMAS). CAMAS, primarily sponsored by DOE-SC RGMA program area (as part of the
HiLAT-RASM project), builds on the strong legacy of international collaborative research
on marine Arctic science engendered by activities like the Arctic Ocean Model
Intercomparison Project (AOMIP) and the Forum for Arctic Model and Observational
Synthesis (FAMOS). CAMAS aims to advance the understanding and model
representation of key marine Arctic processes that contribute to the rapid changes in the
Arctic. It proposes to do so by facilitating and coordinating model/observational
synthesis and model intercomparison studies, and the development of metrics that
characterize key processes in the Arctic marine system. The session briefly reflected on
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past collaborative efforts on marine Arctic science, introduced CAMAS to the community,
and provided an opportunity for the community to provide feedback. The first workshop
of the Consortium for the Advancement of Marine Arctic Science (CAMAS) was held in
Santa Fe, NM, February 14-16. The workshop attracted roughly 80 Arctic marine
scientists from around the world to discuss knowledge gaps in our understanding of the
Arctic marine system, and to develop collaborative projects to address these gaps. The
workshop was preceded by an Early Career School that was attended by roughly 35
students and postdocs from around the world. During the school, the EC scientist learned
from experts in the field of Arctic marine observations, modeling, and reanalysis, and
received hands-on training in the use of a metrics package (PMP) to systematically
evaluate the representation of sea ice in CMIP6 models. In the lead up to its 35th
anniversary in 2025, the International Arctic Science Committee (IASC) and partner
entities are coordinating a multi-year planning process for the Fourth International
Conference on Arctic Research Planning (ICARP IV). This process will last from 2022 until
2026 and is meant to engage Arctic researchers, Indigenous Peoples, policy makers,
residents, and stakeholders from around the world to collegially discuss the state of
Arctic science, the place the Arctic occupies in global affairs and systems. Under this
process, ICARP-1V is assembling Research Priority Teams (RPTs) on seven different topics.
This meeting of the Atmosphere community of practice (1/23/2024) introduced the US
Arctic Atmospheric Research community to the ICARP-IV process, and focused discussion
on ICARP-1V Research Topic 1: “The Role of the Arctic in the Global System”. Three
speakers provided insights on the influence of atmospheric rivers slowing down the
seasonal recovery of Arctic sea ice, the influence of declining North American snow cover
on Greenland Ice Sheet mass loss, and the interactions with sea ice loss and moisture
increase with atmospheric energy transport, respectively. Subsequent meetings
(February, March) will focus on different ICARP-IV Research Topics. The Sea Ice
Community of Practice held a Sea Ice Coordination meeting (2/12/2024) to 1) update the
community on observations and sea ice field activities planned during the 2024 season,
2) facilitate coordination of field activities (Deliverables 2.1.2, 2.1.3, and MOMP 3.2), 3)
support coordinated interdisciplinary Arctic marine climate and ecosystem observations,
and share data and promote synthesis of field observations (2.2.4), and 4) describe the
upcoming ARCSIX project (field campaign) which will quantify the contributions of
surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). The
February 2024 Physical Oceanography community meeting focused on the physics and
modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness
are rapidly declining due to rising temperatures, significantly impacting the interaction
between the atmosphere and the ocean. This shift is poised to greatly influence the
Arctic Ocean dynamics across various scales, from large-scale circulation affected by
winds to mesoscale eddies modulated by ice and even small-scale turbulence and mixing.
Understanding the evolution of the atmosphere-ice-ocean interaction is key to accurately
depicting the current state and predicting the future of the Arctic Ocean. The goal of this
discussion was to address both the physical and numerical facets of this issue, catering to
the diverse interests within our Physical Oceanography community. The March 2024
Physical Oceanography community meeting focused on ocean boundary layer modeling
and observing. The Arctic sea-ice extent and thickness are rapidly declining due to rising
temperatures, significantly impacting the interaction between the atmosphere and the
ocean. This shift is poised to greatly influence the Arctic Ocean dynamics across various
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scales, from large-scale circulation affected by winds to mesoscale eddies modulated by
ice and even small-scale turbulence and mixing. Understanding the evolution of the
atmosphere-ice-ocean interaction is key to accurately depicting the current state and
predicting the future of the Arctic Ocean. This meeting featured insights from two
experts specializing in the oceanic boundary layer and its interactions with sea ice and
the atmosphere, who highlighted the complexities of these interactions from
complementary perspectives, namely from an observational and a numerical modeling
point of view. ()

The February 2024 Physical Oceanography community meeting focused on the physics and
modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness
are rapidly declining due to rising temperatures, significantly impacting the interaction
between the atmosphere and the ocean. This shift is poised to greatly influence the
Arctic Ocean dynamics across various scales, from large-scale circulation affected by
winds to mesoscale eddies modulated by ice and even small-scale turbulence and mixing.
Understanding the evolution of the atmosphere-ice-ocean interaction is key to accurately
depicting the current state and predicting the future of the Arctic Ocean. This meeting
featured insights from two experts - Florian Lemarié (Inria) and Christopher Cox (NOAA) -
specializing in atmosphere-ice-ocean interaction. Our goal was to address both the
physical and numerical facets of this issue, catering to the diverse interests within our
Physical Oceanography community. (Mar 18, 2024 - Completed)

The March 2024 Physical Oceanography community meeting focused on ocean boundary layer
modeling and observing. The Arctic sea-ice extent and thickness are rapidly declining due
to rising temperatures, significantly impacting the interaction between the atmosphere
and the ocean. This shift is poised to greatly influence the Arctic Ocean dynamics across
various scales, from large-scale circulation affected by winds to mesoscale eddies
modulated by ice and even small-scale turbulence and mixing. Understanding the
evolution of the atmosphere-ice-ocean interaction is key to accurately depicting the
current state and predicting the future of the Arctic Ocean. This meeting featured
insights from two experts specializing in the oceanic boundary layer and its interactions
with sea ice and the atmosphere. The speakers — Samuel Brenner with Brown University
and Katherine Smith with Los Alamos National Laboratory — highlighted the complexities
of these interactions from complementary perspectives, namely from an observational
and a numerical modeling point of view. (Mar 8, 2024 - Completed)

In the lead up to its 35th anniversary in 2025, the International Arctic Science Committee (IASC)
and partner entities are coordinating a multi-year planning process for the Fourth
International Conference on Arctic Research Planning (ICARP IV). This process will last
from 2022 until 2026 and is meant to engage Arctic researchers, Indigenous Peoples,
policy makers, residents, and stakeholders from around the world to collegially discuss
the state of Arctic science, the place the Arctic occupies in global affairs and systems.
Under this process, ICARP-1V is assembling Research Priority Teams (RPTs) on seven
different topics. This meeting of the Atmosphere community of practice introduced the
US Arctic Atmospheric Research community to the ICARP-1V process, and focus discussion
on ICARP-1V Research Topic 1: “The Role of the Arctic in the Global System”. Subsequent
meetings (February, March) will focus on different ICARP-1V Research Topics. Items
discussed: Brief overview of the ICARP-IV and associated processes — Gijs de Boer More
frequent atmospheric rivers slow the seasonal recovery of Arctic sea ice — Pengfei Zhang
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The influence of declining North American spring snow cover on the synoptic-scale
forcing of Greenland Ice Sheet mass loss — Jonathon Preece Sea ice loss, water vapor
increases, and their interactions with atmospheric energy transport in driving seasonal
polar amplification — Po-Chun Chung Additional Links/Information ICARP-IV:
https://icarp.iasc.info/ ICARP-IV Engagement Process:
https://icarp.iasc.info/engagement ICARP-IV Research Priority Teams:
https://icarp.iasc.info/engagement/research-priority-teams (Mar 5, 2024 - Completed)

The November 2, 2023 session of the Physical Oceanography Community of Practice highlighted
a new initiative, the Consortium for the Advancement of Marine Arctic Science (CAMAS).
CAMAS, primarily sponsored by DOE's RGMA program, builds on the strong legacy of
international collaborative research on marine Arctic science engendered by activities
like the Arctic Ocean Model Intercomparison Project (AOMIP) and the Forum for Arctic
Model and Observational Synthesis (FAMOS). CAMAS aims to advance the understanding
and model representation of key marine Arctic processes that contribute to the rapid
changes in the Arctic. It proposes to do so by facilitating and coordinating
model/observational synthesis and model intercomparison studies, and the development
of metrics that characterize key processes in the Arctic marine system. The session briefly
reflected on past collaborative efforts on marine Arctic science, introduced CAMAS to the
community, and provided an opportunity for the community to provide feedback.

CAMAS is a contribution to DOE's HiLAT-RASM project, and is organized by Milena
Veneziani and Wilbert Weijer (LANL); Jackie Clement Kinney and Wieslaw Maslowski
(NPS); and Jiaxu Zhang and Mike Steele (UW). (Feb 29, 2024 - Completed)

The first workshop of the Consortium for the Advancement of Marine Arctic Science (CAMAS) was
held in Santa Fe, NM, February 14-16. The workshop attracted roughly 80 Arctic marine
scientists from around the world to discuss knowledge gaps in our understanding of the
Arctic marine system, and to develop collaborative projects to address these gaps. The
workshop was preceded by an Early Career School that was attended by roughly 35
students and postdocs from around the world. During the school, the EC scientist learned
from experts in the field of Arctic marine observations, modeling, and reanalysis, and
received hands-on training in the use of a metrics package (PMP) to systematically
evaluate the representation of sea ice in CMIP6 models. CAMAS is funded primarily by
DOE's RGMA program as contribution to the HiLAT-RASM project. (Feb 29, 2024 -
Completed)

On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting.
The purpose of this meeting was to update the community on observations and sea ice
field activities planned during the 2024 season and to facilitate coordination of field
activities (supporting deliverables 2.1.2, 2.1.3, and MOMP 3.2). Sofia Montalvo,
Operational Technical Director, US National Ice Center presented a talk titled “USNIC
Services to USG Funded Arctic Activities”. To support coordinated interdisciplinary Arctic
marine climate and ecosystem observations, and share data and promote synthesis of
field observations (2.2.4) Penelope Wagner, Head of Sea Ice Operations, MET Norway Ice
Service presented a talk titled “Ice Watch program for Routine Ship-based Sea Ice
Observations” and Ignatius Rigor, Coordinator, International Arctic Buoy Program,
University of Washington presented a talk titled “Chasing Icebergs: Recent USIABP/IABP
Deployments and Plans for 2024”. Finally, Linette Boisvert, Assistant Lab Chief,
Cryospheric Sciences Lab at NASA Goddard Space Flight Center presented a talk titled
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“Arctic Radiation-Cloud-aerosol-Surface eXperiment (ARCSIX) Surface Characterization
Overview” describing the upcoming ARCSIX project which will quantify the contributions
of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). (Feb 12,
2024 - Completed)

Summary Statement: There were two webinars hosted by IARPC, and one that was hosted by
CLIVAR that addressed Arctic Amplification in this reporting period: 1) The webinar by
the Modelers Community of Practice, convened on August 31 addressed decadal
predictability of the Arctic Earth system, with a focus on predictions of an ice-free Arctic.
This webinar had over 7000 views within a month of being posted; 2) Additionally, the
September meeting of the Physical Oceanography CoP was focussed on effective ways in
which the Physical Oceanography CoP can contribute to the success of the Biennial
Implementation Plan. Program managers’ from various agencies (e.g., NASA,NOAA, the
North Pacific Research Board) discussed the most important research directions for Arctic
Physical Oceanography research. They also welcomed the community’s idea on how to
best contribute to the BIP; 3) As part of CLIVAR, the co-lead of PA2 (Hailong Wang) and
others hosted a panel discussion session on Air-sea Processes and Gaps in Atmospheric
Rivers (ARs). Discussions highlighted that more frequent ARs, in response to
anthropogenic warming and tropical Pacific variability, slow the seasonal recovery of
Arctic sea ice. Continued research efforts, conference sessions, and dedicated workshops
are recommended to improve our understanding of ARs and their role in the changing
climate. (Oct 19, 2023 - Completed)

A panel discussion session on Air-sea Processes and Gaps in Atmospheric Rivers (ARs) was
convened by Hailong Wang (PNNL) and Colin Zarzycki (Penn State U) at the 2023 U.S.
CLIVAR Summit (July 31 - August 2). ARs account for more than 90% of the annual
moisture transport from the tropics into high latitudes. While our understanding of ARs
has improved significantly in recent years, there are still process-level knowledge gaps in
the related dynamic and thermodynamic processes, especially involving air-sea
interactions for the initiation, maintenance, and impact of ARs. Uncertainty in projecting
AR changes under climate warming is likely tied to fundamental challenges in modeling
such processes in Earth system models. The presentations By Ruby Leung (PNNL) and
Emily Slinskey (UCLA) and panel discussion identified knowledge gaps and related
research in moisture supply for AR precipitation and difference between landfalling ARs
in different regions, controlling factors of spatiotemporal variability of air-sea fluxes
under ARs, impact of ARs on coastal/open oceans and subsequent storms, co-occurrence
of AR and other weather features, processes controlling AR heavy precipitation and their
change with climate warming, and uncertainties in model forecast and projection. A
combination of observational studies (maybe targeted field campaigns) and
advancements in coupled modeling capabilities is required to address the knowledge
gaps identified in this session. A recent work published in Nature Climate Change (jointly
supported by NSF, NASA and DOE) based on observations and climate model simulations
shows that more frequent ARs, in response to anthropogenic warming and tropical
Pacific variability, slow the seasonal recovery of Arctic sea ice. Continued research
efforts, conference sessions, and dedicated workshops are recommended to improve our
understanding of ARs and their role in the changing climate. The panel proposed
collaborations with the US CLIVAR Polar Amplification workshop group (January 2024) to
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study hemispheric asymmetry in ARs as well as WCRP Global Precipitation Experiments
(GPEX). (Sep 30, 2023 - Completed)

Summary Statement for 2.1.2 IARPC webinars hosted by several CoPs have become effective
venues to highlight results on Arctic Amplification and Arctic Change. For example, the
IARPC Modelers CoP have held meetings focused on Polar Amplification Model
Intercomparison Project (PAMIP) in April 2019 and response to AA and its physical
mechanisms in May 2022. In the most recent meeting (on April 27, 2023), Modelers CoP
invited Nicole Feldl (University of California — Santa Cruz) and Ivy Tan (McGill University)
to present their recent studies of AA from a modeling perspective, with a unique focus on
identifying significant physical processes and feedbacks involving sea ice, moisture and
cloud ice nucleation. The IARPC Atmosphere CoP highlighted an observational campaign
(ARCSIX) as part of their webinar series. To better understand processes relevant to Arctic
Amplification, NASA is gearing up to execute an airborne investigation out of Thule
Greenland in late spring/summer 2024. This project, known as the Arctic Radiation-
Cloud-Aerosol- Surface-Interaction Experiment (ARCSIX), will feature multiple aircraft as
well as surface- and satellite-based sensing platforms to collect detailed information on
the atmosphere, specifically including aerosols and clouds, and their combined radiative
impacts at the surface. ARCSIX has three primary goals, including: Understanding how
coupling between radiative processes and sea ice properties influence summer sea ice
melt understanding processes controlling the predominant Arctic cloud regimes and their
properties, and improving our ability to monitor Arctic cloud, radiation, and sea ice
properties and processes from space. On January 5, 2023, the Physical Oceanography
CoP discussed water mass changes and transformations in the Arctic Ocean.
Understanding two-way interactions between the Arctic and low latitudes is critical for
our ability to project the evolution of the Arctic Earth system and impact on global
climate. Additionally they hosted a session on biases in the Arctic Ocean that brought
together scientists from different modeling centers. The hope is that the initial discussion
will lead to more collaborations across the many modeling centers. ()

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Many of the physical processes that are thought to
drive Arctic amplification result from the interactions between aerosols, clouds, and the
underlying surface. To better understand these processes, NASA is gearing up to execute
an airborne investigation out of Thule Greenland in late spring/summer 2024. This
project, known as the Arctic Radiation-Cloud-Aerosol- Surface-Interaction Experiment
(ARCSIX), will feature multiple aircraft as well as surface- and satellite-based sensing
platforms to collect detailed information on the atmosphere, specifically including
aerosols and clouds, and their combined radiative impacts at the surface. ARCSIX has
three primary goals, including: Understanding how coupling between radiative
processes and sea ice properties influence summer sea ice melt Understanding processes
controlling the predominant Arctic cloud regimes and their properties, and Improving
our ability to monitor Arctic cloud, radiation, and sea ice properties and processes from
space. In its May webinar meeting (May 30, 2023), the Atmosphere CoP invited several
ARCSIX investigators to provide information on this upcoming NASA field campaign.
During the meeting, Patrick Taylor (NASA Langley Research Center) provided a general
overview of the motivation and scientific priorities of the ARCSIX campaign. Additional
topical overviews were given, including by Kerry Meyer (NASA Goddard Space Flight
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Center) on ARCSIX radiation science, Paquita Zuidema (University of Miami) on ARCSIX
cloud science, and Lauren Zamora (NASA Goddard Space Flight Center) on ARCSIX
aerosol science. This ARCSIX-focused meeting connects to deliverables 2.1.2 (Hold
workshops and webinars and produce publications to encourage interagency research
coordination on Arctic Amplification), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.6 (Quantify the contributions of surface properties,
clouds, aerosol particles, and precipitation to the Arctic summer surface radiation budget
and sea ice melt during the early melt seasons) of the implementation plan associated
with the current 5-year US Arctic Research Plan. The next planned Atmosphere CoP
meeting is scheduled for 27 June. This meeting will update the community on
atmospheric work being carried out by the DOE-supported HiLAT model development
and implementation project (speaker confirmation pending). (Jun 12, 2023 - Completed)

2.1.3 (In progress) Provide opportunities to support and coordinate research to enhance the
understanding of connections between Arctic and global ocean circulation with a particular
focus on Atlantic Meridional Overturning Circulation.; DOE-SC (Lead), NSF (Lead), DOD-ONR,
NASA, NOAA; Target Date 10/24

The November 2024 meeting of the Physical Oceanography Community of Practice focused on
recent developments in our understanding of the dynamics of the Arctic Ocean and its
surrounding seas. Our two speakers, Anna Lina Sjur and Mike Spall, provided insights into
the role of wind stresses and bottom drag in regulating time-variable large-scale
circulation, as well as the seasonal exchange between marginal seas and the open
ocean. (Nov 7, 2024 - Completed)

The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced
Arctic Watch, a nonprofit organization whose mission is to employ technology,
communications and local expertise to enhance safe, secure, and environmentally
responsible maritime operations in Alaska’s Arctic waters. FOCP and Arctic Watch have
successful ongoing collaborations, including through their sharing of the IARPC Mooring
Matrix asset locations on the Arctic Watch “Current Conditions” weather map. During
this meeting, we heard from Arctic Watch about their ongoing initiatives before
presenting the collaboratively designed Arctic Cruise Daily Report template that is
intended to help daily reports reach a wider audience, further reducing the possibility of
conflict and promoting safe vessel activity. We discussed the motivation and the iterative
development of this template, and will then discuss opportunities for additional
collaborations between FOCP, IARPC, and Arctic Watch. (Oct 9, 2024 - Completed)

The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent
Arctic sea ice conditions from satellite observations and forecasting and an update on
summer 2024 field observations. (Oct 7, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)
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Summary Statement  In addition to workshops/webinars summarized above for Deliverable
2.1.2, the Modelers Community of Practice members organized three sessions at the
Ocean Sciences Meeting 2024 that aim to foster discussion between pan-arctic, regional,
observational, modeling, and societal activities in Arctic Ocean research. Changes in
Arctic Ocean surface temperature, sea ice, and ocean circulation are ongoing and may
have regional or global forcing, responses, and economic implications. Phenomena such
as Atlantification and Pacification highlight the importance of both regional processes as
well as the connection to the rest of the world’s oceans. Coordinated efforts and process
studies are also crucial to understand these changes and connections. The sessions
attracted contributions from studies investigating small-, mesoscale, regional, or pan-
Arctic domains or the subarctic-arctic connection as well as interdisciplinary studies of
the atmosphere-sea ice-ocean system, chemical processes, and the ecosystem, outreach
activities, and links to societal issues. Recent research, partially funded by the DOE-SC
RGMA program area as part of the HiLAT-RASM project, provides important rationale for
the observed weakening or even collapse of the Atlantic Meridional Overturning
Circulation (AMOC) since the 1980s.0bservational studies suggested an imminent
collapse of the AMOC, an indicator of an abrupt shift to a colder climate, which is similar
to that in more northern regions. However, the mechanism behind this potential collapse
is far from being understood. Liu et al. (2024) mimicked the forcing effect of the change
in aerosol emissions from both the eastern (Asia) and western (the United States and
Europe) hemispheres since the mid-1980s, which are found to be responsible for the
observed weakening of the AMOC. A mechanism has been detected to explain the
remote effect of the Asian forcing on the deep circulation in the Atlantic. Future changes
in the AMOC depend on the details of the balance among the changes in the aerosol
emissions over Asia and the western world and global greenhouse emissions. All three
positively contribute to the slowdown of the AMOC during the period examined in this
study. The continuation of the current trends in these emissions will push the AMOC
toward the brink of collapse. Reference: Liu, F, Li, X., Luo, Y. et al. Increased Asian
aerosols drive a slowdown of Atlantic Meridional Overturning Circulation. Nat Commun
15, 18 (2024). https://doi.org/10.1038/541467-023-44597-x ()

A recent research, partially funded by the DOE-SC RGMA program area as part of the HiLAT-
RASM project, provides important rationale for the observed weakening or even collapse
of the Atlantic Meridional Overturning Circulation (AMOC) since the 1980s.0bservational
studies suggested an imminent collapse of the AMOC, an indicator of an abrupt shift to a
colder climate, which is similar to that in more northern regions. However, the
mechanism behind this potential collapse is far from being understood. Liu et al. (2024)
mimicked the forcing effect of the change in aerosol emissions from both the eastern
(Asia) and western (the United States and Europe) hemispheres since the mid-1980s,
which are found to be responsible for the observed weakening of the AMOC. A
mechanism has been detected to explain the remote effect of the Asian forcing on the
deep circulation in the Atlantic. Future changes in the AMOC depend on the details of the
balance among the changes in the aerosol emissions over Asia and the western world
and global greenhouse emissions. All three positively contribute to the slowdown of the
AMOC during the period examined in this study. The continuation of the current trends in
these emissions will push the AMOC toward the brink of collapse. Reference: Liu, F, Li,
X., Luo, Y. et al. Increased Asian aerosols drive a slowdown of Atlantic Meridional
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Overturning Circulation. Nat Commun 15, 18 (2024). https://doi.org/10.1038/s41467-
023-44597-x (Mar 20, 2024 - Completed)

Modelers Community of Practice member Alexandra Jahn is co-chairing a session on Arctic Ocean
change and processes at the Ocean Sciences Meeting 2024.
https://agu.confex.com/agu/OSM24/prelim.cqgi/Session/193716 This session aims to
foster discussion between pan-arctic, regional, observational, modeling, and societal
activities in Arctic Ocean research. Changes in Arctic Ocean surface temperature, sea ice,
and ocean circulation are ongoing and may have regional or global forcing, responses,
and economic implications. Phenomena such as Atlantification and Pacification highlight
the importance of both regional processes as well as the connection to the rest of the
world’s oceans. Efforts in the form of large-scale hydrographic surveys and process
studies as well as satellite interpretation, earth system, and regional ocean modeling
have contributed to our understanding of climate responses and drivers and the Arctic
Ocean’s role in the global climate system. Observations now cover several decades of
physical, chemical and biological variables, thanks to various observational programs
that provide the context for multidecadal changes. Coordinated modeling efforts and
process studies are also crucial to understand these changes. We invite contributions
from studies investigating small-, mesoscale, regional, or pan-Arctic domains or the
subarctic-arctic connection. Interdisciplinary studies of the atmosphere-sea ice-ocean
system, chemical processes, and the ecosystem are invited. We also welcome
contributions related to Arctic Ocean research paradigms, outreach activities and links to
societal issues. (Feb 18, 2024 - Target)

On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting.
The purpose of this meeting was to update the community on observations and sea ice
field activities planned during the 2024 season and to facilitate coordination of field
activities (supporting deliverables 2.1.2, 2.1.3, and MOMP 3.2). Sofia Montalvo,
Operational Technical Director, US National Ice Center presented a talk titled “USNIC
Services to USG Funded Arctic Activities”. To support coordinated interdisciplinary Arctic
marine climate and ecosystem observations, and share data and promote synthesis of
field observations (2.2.4) Penelope Wagner, Head of Sea Ice Operations, MET Norway Ice
Service presented a talk titled “Ice Watch program for Routine Ship-based Sea Ice
Observations” and Ignatius Rigor, Coordinator, International Arctic Buoy Program,
University of Washington presented a talk titled “Chasing Icebergs: Recent USIABP/IABP
Deployments and Plans for 2024”. Finally, Linette Boisvert, Assistant Lab Chief,
Cryospheric Sciences Lab at NASA Goddard Space Flight Center presented a talk titled
“Arctic Radiation-Cloud-aerosol-Surface eXperiment (ARCSIX) Surface Characterization
Overview” describing the upcoming ARCSIX project which will quantify the contributions
of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). (Feb 12,
2024 - Completed)

Summary Statement: Modelers Community of Practice member Alexandra Jahn is co-chairing a
session on Arctic Ocean change and processes at the Ocean Sciences Meeting 2024.
https://agu.confex.com/agu/OSM24/prelim.cgi/Session/193716 This session aims to
foster discussion between pan-arctic, regional, observational, modeling, and societal
activities in Arctic Ocean research. Changes in Arctic Ocean surface temperature, sea ice,
and ocean circulation are ongoing and may have regional or global forcing, responses,
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and economic implications. Phenomena such as Atlantification and Pacification highlight
the importance of both regional processes as well as the connection to the rest of the
world’s oceans. Efforts in the form of large-scale hydrographic surveys and process
studies as well as satellite interpretation, earth system, and regional ocean modeling
have contributed to our understanding of climate responses and drivers and the Arctic
Ocean’s role in the global climate system. Observations now cover several decades of
physical, chemical and biological variables, thanks to various observational programs
that provide the context for multidecadal changes. Coordinated modeling efforts and
process studies are also crucial to understand these changes. The session invites
contributions from studies investigating small-, mesoscale, regional, or pan-Arctic
domains or the subarctic-arctic connection. Interdisciplinary studies of the atmosphere-
sea ice-ocean system, chemical processes, and the ecosystem are invited. Contributions
related to Arctic Ocean research paradigms, outreach activities and links to societal
issues are also invited. (Oct 19, 2023 - Completed)

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Understanding the drivers of Arctic Amplification
and the role that the Arctic plays in global climate requires that we use and develop
numerical prediction tools that span a variety of spatiotemporal scales to simulate key
Atmospheric processes and the interactions between the atmosphere and underlying
surface. To support such needs, the US Department of Energy is supporting a multi-
institutional team to answer Arctic climate change questions through modeling and
analysis efforts, and to help to evaluate and improve numerical prediction tools to
support such efforts. This project, known as the High Latitude Application and Testing of
Earth System Models Science Focus Area (HiLAT) includes laboratory and university
participants working with the DOE Climate Model (E3SM) and regional modeling tools
(RASM). HiLAT conducts work under four primary themes, including: The role of sea ice
in mediating meridional heat transports in the ocean and atmosphere. The role of fine-
scale and transboundary transport processes in arctic change. Extra-polar impacts of
arctic change, and Decadal predictability of high-latitude environmental change. In its
September webinar meeting (September 26, 2023), the Atmosphere CoP invited several
HILAT investigators to provide information on atmospheric components of this project.
During the meeting, Wilbert Weijer (Los Alamos National Laboratory) provided a general
overview of HiLAT and the project’s motivation and scientific priorities. Additional topical
overviews were given, including by Mark Seefeldt (University of Colorado Boulder) on the
modeling tools used by the HiLAT project, John Cassano (University of Colorado Boulder)
on scientific topics of interest to the Arctic atmospheric science community, including
work to understand the impacts of atmospheric rivers on the surface energy budget of
the Arctic and model intercomparison and evaluation work being conducted in the
context of data from the MOSAIC expedition, and Hailong Wang (Pacific Northwest
National Laboratory) on the connections between Arctic amplification and lower latitude
processes. This HiLAT-focused meeting connects to deliverables 2.1.3 (Provide
opportunities to support and coordinate research to enhance the understanding of
connections between Arctic and global ocean circulation with a particular focus on
Atlantic Meridional Overturning Circulation), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.5 (Hold cross-collaboration-team meetings and
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workshops, and produce publications, to explore the results of high-resolution and
regional Arctic modeling. Meetings will focus on the importance of model resolution to
capture Arctic Amplification and its relationship with the lower latitudes) of the
implementation plan associated with the current 5-year US Arctic Research Plan. The
next planned Atmosphere CoP meeting is scheduled for 7 November. This meeting will
update the community on work being conducted to understand the performance of
global climate models in simulating high latitude clouds (speaker confirmation pending).
(Sep 26, 2023 - Completed)

Summary Statement for 2.1.3 In the first six months of the BIP, two topics, both led by the
Physical Oceanography CoP, initiated discussions on the connections of the Arctic ocean
circulation with the lower latitudes. One of them is part of a larger webinar series that
the Modeling CoP intends to host on “Biases of Earth System Models in the Arctic”. The
Physical Oceanography CoP led this series with a focus on biases related to Arctic Ocean
Stratification. Essentially, layering of water masses in the Arctic matters for both local
Arctic and global climate: it controls the ability of ocean heat to impact sea ice and the
atmosphere and hence the amplification of Arctic warming; of freshwater to reach the
deep convection sites that are important for the global overturning circulation; and of
nutrients to reach the photic zone and stimulate the biological carbon pump. However,
Arctic Ocean in Earth System Models has biases with regards that could lead to biases in:
1) heat and freshwater exchange with lower latitudes; 2) sea ice melt and associated
climate feedbacks; 3) marine ecosystems, and associated carbon uptake, etc. Our ability
to confidently project the future of the Arctic Earth system depends on an accurate
representation of the Arctic Ocean stratification by ESMs. In this 2-hour webinar the
biases were discussed by a panel of experts from 10 different modeling groups. The initial
ideas that were spurred could lead to better collaborations across the various modeling
groups. In another webinar that the Physical Oceanography CoP led, there were two
presentations that focussed on water mass changes and transformations in the Arctic
Ocean: One shared latest insights into the status and trends of the Arctic Ocean
circulation, while the other focussed on conceptual model of the polar overturning
circulations. This session contributed to the understanding of the Arctic Ocean circulation
and its connections to the global circulation. Scientists have also begun posting results
of publications. One such focussed on on ocean salinity and freshwater over the Arctic
Ocean's Russian Shelf. ()

On January 5, 2023, the Physical Oceanography Community of Practice discussed Water mass
changes and transformations in the Arctic Ocean. Igor Polyakov (University of Alaska
Fairbanks) shared the latest insights into the status and trends of the Arctic Ocean
circulation, while Thomas Haine (Johns Hopkins University) presented a conceptual
model of the polar overturning circulations. This session contributed to our
understanding the Arctic Ocean circulation and its connections to the global circulation.
(Apr 3, 2023 - Completed)

2.1.4 (In progress) Advance understanding of the role of atmospheric rivers in Arctic Amplification
with a specific task of hosting a conference session in 2023 or 2024.; DOE-SC (Lead), DOD-ONR,
NASA, NOAA, NSF; Target Date 10/24

Summary Statement Several conference sessions were organized by IARPC members at the
December 2023 AGU Annual Meeting to advance understanding of the role of
atmospheric rivers (ARs) in Arctic Amplification. Research on Arctic ARs and their
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changes over the past four decades, funded by the DOE-SC RGMA program area as part
of the HILAT-RASM project, has recently yielded two key publications that were also
presented at the AGU Meeting by an early career scientist. 1) Arctic ARs can effectively
drive weather extremes and trigger subsequent impact on sea ice and climate. Given the
continuous global warming and increased atmospheric moisture in the past four
decades, Ma et al. (2024) sought to understand how internal variabilities of the climate
system and human activities contribute to an upward trend of ARs that differs in the
Atlantic sector of the Arctic versus the Pacific sector. The Interdecadal Pacific Oscillation
(IPO) and the Atlantic Multidecadal Oscillation (AMO), defined by regional SST anomaly
patterns, are the dominant internal modes of variability over the Pacific and North
Atlantic, respectively. A shift in either oscillation can accelerate or dampen the Arctic
warming and sea ice loss through the modulation of atmospheric circulation and
poleward energy transport. As part of the poleward energy transport, Arctic ARs are
found to vary in their occurrence frequency as the IPO and AMO undergo changes in
their phase, which explains the observed spatial disparity in Arctic ARs. Climate models
cannot capture the observed IPO and AMO changes and thus mischaracterize the spatial
disparity. Given the strong connection between ARs and these two interdecadal modes,
improving decadal prediction of shifts in the IPO and AMO may lead to a better
projection of future Arctic AR changes. 2) The community has long since detected ARs
using data from numerical model simulations. The use of satellite observations would
have given them a real-time, global view of ARs solely based on observations, which is
more desirable for taking actions to mitigate risks and damages, but such information
was out of reach due to the lack of matching wind data. Now, using a novel method to
approximate the 3-D wind data via satellites, Ma et al. (2023) produced a benchmark AR
dataset for nearly the entire globe using satellite observations. Additionally, their
evaluation of existing AR data shows that reanalysis products overestimate the
frequency of precipitation produced in ARs but underestimate its intensity. As the quality
of satellite observations continues to improve, the methodology presented here can be
applied to other satellite observations to develop higher resolution or higher frequency
AR statistics. References: Ma, W., G. Chen, B. Guan, C. A. Shields, B. Tian, and E. Yanez.
2023. Evaluating the representations of atmospheric rivers and their associated
precipitation in reanalyses with satellite observations. Journal of Geophysical Research:
Atmospheres, 128, e2023/D038937. https://doi.org/10.1029/2023/D038937 Ma, W.,
Wang, H., Chen, G. et al. The role of interdecadal climate oscillations in driving Arctic
atmospheric river trends. Nat Commun15, 2135 (2024). https://doi.org/10.1038/s41467-
024-45159-5 ()

Research on atmospheric rivers (ARs) and their changes over the Arctic, funded by DOE-SC
Regional and Global Model Analysis program area as part of the HiLAT-RASM project,
has recently yielded two publications. 1) Arctic ARs can effectively drive weather
extremes and trigger subsequent impact on sea ice and climate. Given the continuous
global warming and increased atmospheric moisture in the past four decades,
researchers sought to understand how internal variabilities of the climate system and
human activities contribute to an upward trend of ARs that differs in the Atlantic sector
of the Arctic versus the Pacific sector. The Interdecadal Pacific Oscillation (IPO) and the
Atlantic Multidecadal Oscillation (AMO), defined by regional SST anomaly patterns, are
the dominant internal modes of variability over the Pacific and North Atlantic,
respectively. A shift in either oscillation can accelerate or dampen the Arctic warming
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and sea ice loss through the modulation of atmospheric circulation and poleward energy
transport. As part of the poleward energy transport, Arctic ARs are found to vary in their
occurrence frequency as the IPO and AMO undergo changes in their phase, which
explains the observed spatial disparity in Arctic ARs. Climate models cannot capture the
observed IPO and AMO changes and thus mischaracterize the spatial disparity. Given the
strong connection between ARs and these two interdecadal modes, improving decadal
prediction of shifts in the IPO and AMO may lead to a better projection of future Arctic
AR changes. 2) Scientists have long since detected ARs using data from numerical model
simulations. The use of satellite observations would have given them a real-time, global
view of ARs solely based on observations, which was more desirable, but such
information was out of reach due to the lack of matching wind data. Now, using a novel
method to approximate the 3-D wind data via satellites, scientists can automatically
detect ARs using satellite observations, and they’ve produced a benchmark AR dataset
for nearly the entire globe. Additionally, their evaluation of existing AR data shows that
reanalyses overestimate the frequency of precipitation produced in ARs but
underestimate its intensity. As the quality of satellite observations continues to improve,
the methodology presented here can be applied to other satellite observations to
develop higher resolution or higher frequency AR statistics. Ma, W., G. Chen, B. Guan, C.
A. Shields, B. Tian, and E. Yanez. 2023. Evaluating the representations of atmospheric
rivers and their associated precipitation in reanalyses with satellite observations. Journal
of Geophysical Research: Atmospheres, 128, e2023JD038937.
https://doi.org/10.1029/2023/D038937 Ma, W., Wang, H., Chen, G. et al. The role of
interdecadal climate oscillations in driving Arctic atmospheric river trends. Nat Commun.
15, 2135 (2024). https://doi.org/10.1038/541467-024-45159-5 (Mar 20, 2024 -
Completed)

Summary Statement: A panel discussion session on Air-sea Processes and Gaps in Atmospheric
Rivers (ARs) was convened by Hailong Wang (PA2 co-lead, PNNL) and Colin Zarzycki
(Penn State U) at the 2023 U.S. CLIVAR Summit (July 31 - August 2). ARs account for more
than 90% of the annual moisture transport from the tropics into high latitudes. While our
understanding of ARs has improved significantly in recent years, there are still process-
level knowledge gaps in the related dynamic and thermodynamic processes, especially
involving air-sea interactions for the initiation, maintenance, and impact of ARs.
Uncertainty in projecting AR changes under climate warming is likely tied to fundamental
challenges in modeling such processes in Earth system models. The presentations by
Ruby Leung (PNNL) and Emily Slinskey (UCLA) and panel discussion identified knowledge
gaps and related research in moisture supply for AR precipitation and difference between
landfalling ARs in different regions, controlling factors of spatiotemporal variability of
air-sea fluxes under ARs, impact of ARs on coastal/open oceans and subsequent storms,
co-occurrence of AR and other weather features, processes controlling AR heavy
precipitation and their change with climate warming, and uncertainties in model forecast
and projection. A combination of observational studies (maybe targeted field
campaigns) and advancements in coupled modeling capabilities is required to address
the knowledge gaps identified in this session. A recent work published in Nature Climate
Change (jointly supported by NSF, NASA and DOE) based on observations and climate
model simulations shows that more frequent ARs, in response to anthropogenic warming
and tropical Pacific variability, slow the seasonal recovery of Arctic sea ice. Continued
research efforts, conference sessions, and dedicated workshops are recommended to
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improve our understanding of ARs and their role in the changing climate. The panel
proposed collaborations with the US CLIVAR Polar Amplification workshop group
(January 2024) to study hemispheric asymmetry in ARs as well as WCRP Global
Precipitation Experiments (GPEX). (Oct 19, 2023 - Completed)

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Understanding the drivers of Arctic Amplification
and the role that the Arctic plays in global climate requires that we use and develop
numerical prediction tools that span a variety of spatiotemporal scales to simulate key
Atmospheric processes and the interactions between the atmosphere and underlying
surface. To support such needs, the US Department of Energy is supporting a multi-
institutional team to answer Arctic climate change questions through modeling and
analysis efforts, and to help to evaluate and improve numerical prediction tools to
support such efforts. This project, known as the High Latitude Application and Testing of
Earth System Models Science Focus Area (HiLAT) includes laboratory and university
participants working with the DOE Climate Model (E3SM) and regional modeling tools
(RASM). HilLAT conducts work under four primary themes, including: The role of sea ice
in mediating meridional heat transports in the ocean and atmosphere. The role of fine-
scale and transboundary transport processes in arctic change. Extra-polar impacts of
arctic change, and Decadal predictability of high-latitude environmental change. In its
September webinar meeting (September 26, 2023), the Atmosphere CoP invited several
HILAT investigators to provide information on atmospheric components of this project.
During the meeting, Wilbert Weijer (Los Alamos National Laboratory) provided a general
overview of HiLAT and the project’s motivation and scientific priorities. Additional topical
overviews were given, including by Mark Seefeldt (University of Colorado Boulder) on the
modeling tools used by the HilAT project, John Cassano (University of Colorado Boulder)
on scientific topics of interest to the Arctic atmospheric science community, including
work to understand the impacts of atmospheric rivers on the surface energy budget of
the Arctic and model intercomparison and evaluation work being conducted in the
context of data from the MOSAIC expedition, and Hailong Wang (Pacific Northwest
National Laboratory) on the connections between Arctic amplification and lower latitude
processes. This HiLAT-focused meeting connects to deliverables 2.1.3 (Provide
opportunities to support and coordinate research to enhance the understanding of
connections between Arctic and global ocean circulation with a particular focus on
Atlantic Meridional Overturning Circulation), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.5 (Hold cross-collaboration-team meetings and
workshops, and produce publications, to explore the results of high-resolution and
regional Arctic modeling. Meetings will focus on the importance of model resolution to
capture Arctic Amplification and its relationship with the lower latitudes) of the
implementation plan associated with the current 5-year US Arctic Research Plan. The
next planned Atmosphere CoP meeting is scheduled for 7 November. This meeting will
update the community on work being conducted to understand the performance of
global climate models in simulating high latitude clouds (speaker confirmation pending).
(Sep 26, 2023 - Completed)

Summary Statement for 2.1.4 Although there were no specific IARPC webinars that directly focus
on Atmospheric Rivers and their contributions to the Arctic Amplification, there are
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several ongoing and planned activities that are worth mentioning. Several AGU 2023
sessions have been proposed that could address the role of Atmospheric Rivers in
affecting Arctic changes. One of our PA2 co-leads is hosting a session on Atmospheric
Rivers at the US CLIVAR Summit in August 2023. The DOE HiLAT-RASM project will be
presenting an overview of their work progress and objectives in an upcoming
Atmosphere CoP webinar. Arctic atmospheric river research is a prominent topic in the
HiLAT-RASM project. ()

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Many of the physical processes that are thought to
drive Arctic amplification result from the interactions between aerosols, clouds, and the
underlying surface. To better understand these processes, NASA is gearing up to execute
an airborne investigation out of Thule Greenland in late spring/summer 2024. This
project, known as the Arctic Radiation-Cloud-Aerosol- Surface-Interaction Experiment
(ARCSIX), will feature multiple aircraft as well as surface- and satellite-based sensing
platforms to collect detailed information on the atmosphere, specifically including
aerosols and clouds, and their combined radiative impacts at the surface. ARCSIX has
three primary goals, including: Understanding how coupling between radiative
processes and sea ice properties influence summer sea ice melt Understanding processes
controlling the predominant Arctic cloud regimes and their properties, and Improving
our ability to monitor Arctic cloud, radiation, and sea ice properties and processes from
space. In its May webinar meeting (May 30, 2023), the Atmosphere CoP invited several
ARCSIX investigators to provide information on this upcoming NASA field campaign.
During the meeting, Patrick Taylor (NASA Langley Research Center) provided a general
overview of the motivation and scientific priorities of the ARCSIX campaign. Additional
topical overviews were given, including by Kerry Meyer (NASA Goddard Space Flight
Center) on ARCSIX radiation science, Paquita Zuidema (University of Miami) on ARCSIX
cloud science, and Lauren Zamora (NASA Goddard Space Flight Center) on ARCSIX
aerosol science. This ARCSIX-focused meeting connects to deliverables 2.1.2 (Hold
workshops and webinars and produce publications to encourage interagency research
coordination on Arctic Amplification), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.6 (Quantify the contributions of surface properties,
clouds, aerosol particles, and precipitation to the Arctic summer surface radiation budget
and sea ice melt during the early melt seasons) of the implementation plan associated
with the current 5-year US Arctic Research Plan. The next planned Atmosphere CoP
meeting is scheduled for 27 June. This meeting will update the community on
atmospheric work being carried out by the DOE-supported HiLAT model development
and implementation project (speaker confirmation pending). (Jun 12, 2023 - Completed)

2.1.5 (In progress) Hold cross-collaboration-team meetings and workshops, and produce
publications, to explore the results of high-resolution and regional Arctic modeling. Meetings
will focus on the importance of model resolution to capture Arctic Amplification and its

relationship with the lower latitudes. ; DOE-SC (Lead), NSF; Target Date 10/24

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
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opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

Summary Statement The Modelers Community of Practice, in collaboration with the
Atmosphere Community of Practice, organized the second in a series of discussion
sessions focusing on Arctic biases in US Earth system models. The goal of this series is to
bring together representatives of the modeling centers and system experts to discuss
potential solutions towards reducing tenacious biases in US Earth system models (ESMs).
The session on 11/7/2023 addressed biases in the representation of Arctic clouds and
their impacts on the surface energy balance. The meeting opened with two thought-
provoking presentations by leaders in the field of high-latitude cloud modeling.
Mentimeter questions then allowed the audience to provide their opinion on the most
pressing issues in the modeling of Arctic clouds. The session was concluded by a panel
discussion with 8 experts in the field, each representing a different US modeling center.
The discussion was far-reaching, and led to some consensus that cloud microphysics and
turbulence modeling were among the biggest challenges to improving the representation
of clouds in ESMs. See also the summary of webinars, workshops and conference
sessions for Deliverables 2.1.2-2.1.4 that also address this deliverable. ()

The February 2024 Physical Oceanography community meeting focused on the physics and
modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness
are rapidly declining due to rising temperatures, significantly impacting the interaction
between the atmosphere and the ocean. This shift is poised to greatly influence the
Arctic Ocean dynamics across various scales, from large-scale circulation affected by
winds to mesoscale eddies modulated by ice and even small-scale turbulence and mixing.
Understanding the evolution of the atmosphere-ice-ocean interaction is key to accurately
depicting the current state and predicting the future of the Arctic Ocean. This meeting
featured insights from two experts - Florian Lemarié (Inria) and Christopher Cox (NOAA) -
specializing in atmosphere-ice-ocean interaction. Our goal was to address both the
physical and numerical facets of this issue, catering to the diverse interests within our
Physical Oceanography community. (Mar 18, 2024 - Completed)

The March 2024 Physical Oceanography community meeting focused on ocean boundary layer
modeling and observing. The Arctic sea-ice extent and thickness are rapidly declining due
to rising temperatures, significantly impacting the interaction between the atmosphere
and the ocean. This shift is poised to greatly influence the Arctic Ocean dynamics across
various scales, from large-scale circulation affected by winds to mesoscale eddies
modulated by ice and even small-scale turbulence and mixing. Understanding the
evolution of the atmosphere-ice-ocean interaction is key to accurately depicting the
current state and predicting the future of the Arctic Ocean. This meeting featured
insights from two experts specializing in the oceanic boundary layer and its interactions
with sea ice and the atmosphere. The speakers — Samuel Brenner with Brown University
and Katherine Smith with Los Alamos National Laboratory — highlighted the complexities
of these interactions from complementary perspectives, namely from an observational
and a numerical modeling point of view. (Mar 8, 2024 - Completed)

On November 7, the Modelers Community of Practice, in collaboration with the Atmosphere
Community of Practice, organized the second in a series of discussion sessions focusing
on Arctic biases in US Earth system models. The goal of this series is to bring together
representatives of the modeling centers and system experts to discuss potential solutions
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towards reducing tenacious biases in US Earth system models (ESMs). The session
addressed biases in the representation of Arctic clouds and their impacts on the surface
energy balance. The meeting opened with two thought-provoking presentations by
Tristan L’Ecuyer (University of Wisconsin-Madison) and Andrew Gettelman (Pacific
Northwest National Laboratory), who are leaders in the field of high-latitude cloud
modeling. Mentimeter questions then allowed the audience to provide their opinion on
the most pressing issues in the modeling of Arctic clouds. The session was concluded by a
panel discussion with 8 experts in the field, each representing a different US modeling
center. The discussion was far-reaching, and led to some consensus that cloud
microphysics and turbulence modeling were among the biggest challenges to improving
the representation of clouds in ESMs. (Feb 29, 2024 - Completed)

Summary Statement: In its September webinar meeting (September 26, 2023), the Atmosphere
CoP, the DOE funded HilLAT project provided an overview of the themes of the project.
This project in coordination with the Energy Exacsale Earth System Model developed the
first coupled global model with regional refinement over the Arctic. This model will be
used to advance the four themes of the project: The role of sea ice in mediating
meridional heat transports in the ocean and atmosphere. The role of fine-scale and
transboundary transport processes in arctic change. Extra-polar impacts of arctic
change, and Decadal predictability of high-latitude environmental change. This HiLAT-
focused meeting connects to deliverables 2.1.3 (Provide opportunities to support and
coordinate research to enhance the understanding of connections between Arctic and
global ocean circulation with a particular focus on Atlantic Meridional Overturning
Circulation), 2.1.4 (Advance understanding of the role of atmospheric rivers in Arctic
Amplification with a specific task of hosting a conference session in 2023 or 2024), and
2.1.5 (Hold cross-collaboration-team meetings and workshops, and produce publications,
to explore the results of high-resolution and regional Arctic modeling. The meeting
focused on the importance of model resolution to capture Arctic Amplification and its
relationship with the lower latitudes) of the implementation plan associated with the
current 5-year US Arctic Research Plan. (Oct 19, 2023 - Completed)

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Understanding the drivers of Arctic Amplification
and the role that the Arctic plays in global climate requires that we use and develop
numerical prediction tools that span a variety of spatiotemporal scales to simulate key
Atmospheric processes and the interactions between the atmosphere and underlying
surface. To support such needs, the US Department of Energy is supporting a multi-
institutional team to answer Arctic climate change questions through modeling and
analysis efforts, and to help to evaluate and improve numerical prediction tools to
support such efforts. This project, known as the High Latitude Application and Testing of
Earth System Models Science Focus Area (HiLAT) includes laboratory and university
participants working with the DOE Climate Model (E3SM) and regional modeling tools
(RASM). HiLAT conducts work under four primary themes, including: The role of sea ice
in mediating meridional heat transports in the ocean and atmosphere. The role of fine-
scale and transboundary transport processes in arctic change. Extra-polar impacts of
arctic change, and Decadal predictability of high-latitude environmental change. In its
September webinar meeting (September 26, 2023), the Atmosphere CoP invited several
HILAT investigators to provide information on atmospheric components of this project.
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During the meeting, Wilbert Weijer (Los Alamos National Laboratory) provided a general
overview of HiLAT and the project’s motivation and scientific priorities. Additional topical
overviews were given, including by Mark Seefeldt (University of Colorado Boulder) on the
modeling tools used by the HiLAT project, John Cassano (University of Colorado Boulder)
on scientific topics of interest to the Arctic atmospheric science community, including
work to understand the impacts of atmospheric rivers on the surface energy budget of
the Arctic and model intercomparison and evaluation work being conducted in the
context of data from the MOSAIC expedition, and Hailong Wang (Pacific Northwest
National Laboratory) on the connections between Arctic amplification and lower latitude
processes. This HiLAT-focused meeting connects to deliverables 2.1.3 (Provide
opportunities to support and coordinate research to enhance the understanding of
connections between Arctic and global ocean circulation with a particular focus on
Atlantic Meridional Overturning Circulation), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.5 (Hold cross-collaboration-team meetings and
workshops, and produce publications, to explore the results of high-resolution and
regional Arctic modeling. Meetings will focus on the importance of model resolution to
capture Arctic Amplification and its relationship with the lower latitudes) of the
implementation plan associated with the current 5-year US Arctic Research Plan. The
next planned Atmosphere CoP meeting is scheduled for 7 November. This meeting will
update the community on work being conducted to understand the performance of
global climate models in simulating high latitude clouds (speaker confirmation pending).
(Sep 26, 2023 - Completed)

Summary Statement for 2.1.5 On June 1, the Modelers CoP organized the first in a series of
sessions focusing on Arctic biases in US Earth system models. The goal of this series is to
bring together representatives of the modeling centers and system experts to discuss
potential solutions towards reducing tenacious biases in US Earth system models (ESMs).
Climate models have biases in the representation of many aspects of the Arctic Earth
system (e.g., ocean stratification, clouds) that are both persistent in model generations
(e.g., CMIP5 to CMIP6) and common to many models. An exchange of information, if not
a collaborative effort, between the modeling centers might help to improve models and
reduce these biases. The session was co-organized by the Physical Oceanography CoP
and focused on biases in Arctic Ocean stratification. The meeting brought together a
dozen panelists and presenters from a range of modeling efforts and modeling centers to
dig into some of the persistent issues in modeling the Arctic Ocean. There were more
than 70 participants, who listened to two topical presentations, a presentation of the
results of an informal model intercomparison activity that was conducted in the lead-up
to this session; and a discussion among the panelists. The session already resulted in a
follow-up contact between some of the model center representatives, and the hope is
that it will lead to more substantial collaborative activities. ()

On June 1, the Modelers Community of Practice (CP) organized the first in a series of sessions
focusing on Arctic biases in US Earth system models. The goal of this series is to bring
together representatives of the modeling centers and system experts to discuss potential
solutions towards reducing tenacious biases in US Earth system models (ESMs). Climate
models have biases in the representation of many aspects of the Arctic Earth system
(e.g., ocean stratification, clouds) that are both persistent from generation to generation
(e.g., CMIP5 to CMIP6) and common to many models. An exchange of information, if not
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a collaborative effort, between the modeling centers might help to improve these biases.
The session was co-organized by the Physical Oceanography CP and focused on biases in
Arctic Ocean stratification. The meeting brought together a dozen panelists and
presenters from a range of modeling efforts and modeling centers to dig into some of the
persistent issues in modeling the Arctic Ocean. There were more than 70 participants,
who listened to two topical presentations, a presentation of the results of an informal
model intercomparison activity that was conducted in the lead-up to this session; and a
discussion among the panelists. The session already resulted in a follow-up contact
between some of the model center representatives, and the hope is that it will lead to
more substantial collaborative activities. The series and this specific session respond to
Deliverable 2.1.5 to "Hold cross-collaboration-team meetings and workshops, and
produce publications, to explore the results of high-resolution and regional Arctic
modeling"”, and Deliverable MOMP 3.1 to "Support participation of United States
researchers in international Arctic modeling and prediction efforts in order to quantify
and improve the predictive capabilities of Arctic models as evidenced by relevant
scientific papers, presentations, and meeting sessions." ()

2.1.6 (In progress) Quantify the contributions of surface properties, clouds, aerosol particles, and

precipitation to the Arctic summer surface radiation budget and sea ice melt during the early
melt seasons.; NASA (Lead), NOAA; Target Date 10/24

The October 2024 meeting of the Modelers Community of Practice focused on the federal
government's role in research into solar radiation modification (SRM), a potential means
to mask the effects of global warming. The meeting explored the intersection of Earth
system modeling, SRM research, and the Arctic Research Plan, and looked at modeling
results. (Oct 23, 2024 - Completed)

Arctic wildfires have been rapidly increasing in the recent decade, leading to severe
consequences for climate and health. In October 2024, the Community Resilience &
Health and Arctic Systems Interactions collaboration teams met to discuss current data
on Arctic-boreal wildfires and heard about national and Alaska-based tools that can be
used by those in the Arctic to understand and mitigate risks associated with wildfires.
(Oct 8, 2024 - Completed)

The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent
Arctic sea ice conditions from satellite observations and forecasting and an update on
summer 2024 field observations. (Oct 7, 2024 - Completed)

Summary Statement The summary of webinars, workshops and conference sessions for
Deliverables 2.1.2-2.1.5 above also addresses this deliverable. In particular, the Sea Ice
Community of Practice held a Sea Ice Coordination meeting (2/12/2024) to 1) update the
community on observations and sea ice field activities planned during the 2024 season,
2) facilitate coordination of field activities, and 3) describe the upcoming ARCSIX project
(field campaign) which will quantify the contributions of surface properties, clouds,
aerosol particles, and precipitation to the Arctic summer surface radiation budget and
sea ice melt during the early melt seasons. Recent research (Lee et al., 2023), funded by
the DOE-SC RGMA program area as part of the HiLAT-RASM project, assessed Arctic sea
ice loss in response to a warming climate in 42 CMIP6 models, showing that individual
CMIP6 simulations of sea ice depict a wide spread of biases and anomaly trends both
across models and among their ensemble members. While the CMIP6 multi-model mean
captures the observed sea ice area (SIA) decline relatively well, an individual model’s
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ability to represent the acceleration in sea ice decline remains a challenge. Seventeen
(40%) out of 42 CMIP6 models and 37 (13%) out of the total 286 ensemble members
reasonably capture the observed trends and acceleration in SIA decline. The study
introduces an emergent constraint that relates trends in ocean heat transport (OHT) to
those in Arctic sea ice cover during a warming climate, but acknowledges the need for
further investigation due to data limitations in the CMIP6 archive. A new model
evaluation method involving the examination of OHT and its impact on sea ice decline is
proposed to reduce uncertainties associated with ice-ocean feedback. Reference: Lee,
Younjoo J., Matthew Watts, Wieslaw Maslowski, Jaclyn Clement Kinney, and Robert
Osinski. "Assessment of the pan-Arctic accelerated rate of sea ice decline in CMIP6
historical simulations." Journal of Climate (2023): 1-51. [https.//doi.org/10.1175/JCLI-D-
21-0539.1] ()

On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting.
The purpose of this meeting was to update the community on observations and sea ice
field activities planned during the 2024 season and to facilitate coordination of field
activities (supporting deliverables 2.1.2, 2.1.3, and MOMP 3.2). Sofia Montalvo,
Operational Technical Director, US National Ice Center presented a talk titled “USNIC
Services to USG Funded Arctic Activities”. To support coordinated interdisciplinary Arctic
marine climate and ecosystem observations, and share data and promote synthesis of
field observations (2.2.4) Penelope Wagner, Head of Sea Ice Operations, MET Norway Ice
Service presented a talk titled “Ice Watch program for Routine Ship-based Sea Ice
Observations” and Ignatius Rigor, Coordinator, International Arctic Buoy Program,
University of Washington presented a talk titled “Chasing Icebergs: Recent USIABP/IABP
Deployments and Plans for 2024”. Finally, Linette Boisvert, Assistant Lab Chief,
Cryospheric Sciences Lab at NASA Goddard Space Flight Center presented a talk titled
“Arctic Radiation-Cloud-aerosol-Surface eXperiment (ARCSIX) Surface Characterization
Overview” describing the upcoming ARCSIX project which will quantify the contributions
of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). (Feb 12,
2024 - Completed)

Summary Statement for 2.1.6 In its May webinar meeting (May 30, 2023), the Atmosphere CoP
invited several ARCSIX investigators to provide information on this upcoming NASA field
campaign. During the meeting, Patrick Taylor (NASA Langley Research Center) provided a
general overview of the motivation and scientific priorities of the ARCSIX campaign.
Additional topical overviews were given, including by one on ARCSIX radiation science,
another on ARCSIX cloud science, and yet another on ARCSIX aerosol science. Several
funded projects, including the DOE HiLAT-RASM, are making progress in modeling the
contributions of surface properties, clouds and associated feedbacks to the Arctic surface
radiation budget and sea ice melt, which will be reported in upcoming Atmosphere
and/or Modelers CoP webinars. ()

Arctic amplification, the disproportionate warming of the northern high latitudes over other
portions of the globe, is a persistent climate signal that has wide-reaching implications
on the planet’s northern hemisphere. Many of the physical processes that are thought to
drive Arctic amplification result from the interactions between aerosols, clouds, and the
underlying surface. To better understand these processes, NASA is gearing up to execute
an airborne investigation out of Thule Greenland in late spring/summer 2024. This
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project, known as the Arctic Radiation-Cloud-Aerosol- Surface-Interaction Experiment
(ARCSIX), will feature multiple aircraft as well as surface- and satellite-based sensing
platforms to collect detailed information on the atmosphere, specifically including
aerosols and clouds, and their combined radiative impacts at the surface. ARCSIX has
three primary goals, including: Understanding how coupling between radiative
processes and sea ice properties influence summer sea ice melt Understanding processes
controlling the predominant Arctic cloud regimes and their properties, and Improving
our ability to monitor Arctic cloud, radiation, and sea ice properties and processes from
space. In its May webinar meeting (May 30, 2023), the Atmosphere CoP invited several
ARCSIX investigators to provide information on this upcoming NASA field campaign.
During the meeting, Patrick Taylor (NASA Langley Research Center) provided a general
overview of the motivation and scientific priorities of the ARCSIX campaign. Additional
topical overviews were given, including by Kerry Meyer (NASA Goddard Space Flight
Center) on ARCSIX radiation science, Paquita Zuidema (University of Miami) on ARCSIX
cloud science, and Lauren Zamora (NASA Goddard Space Flight Center) on ARCSIX
aerosol science. This ARCSIX-focused meeting connects to deliverables 2.1.2 (Hold
workshops and webinars and produce publications to encourage interagency research
coordination on Arctic Amplification), 2.1.4 (Advance understanding of the role of
atmospheric rivers in Arctic Amplification with a specific task of hosting a conference
session in 2023 or 2024), and 2.1.6 (Quantify the contributions of surface properties,
clouds, aerosol particles, and precipitation to the Arctic summer surface radiation budget
and sea ice melt during the early melt seasons) of the implementation plan associated
with the current 5-year US Arctic Research Plan. The next planned Atmosphere CoP
meeting is scheduled for 27 June. This meeting will update the community on
atmospheric work being carried out by the DOE-supported HiLAT model development
and implementation project (speaker confirmation pending). (Jun 12, 2023 - Completed)
2.1.7 (In progress) Facilitate regular discussions to reflect on the diversity of those active in Priority
Area 2 and on identifying ways to improve inclusivity. In addition, use the quarterly meeting to
consider what has worked well, as well as suggest changes and implement actions to better
address barriers to diversity, equity, and inclusion in Priority Area 2 activities.; NSF (Lead),
NASA, NOAA; Target Date 10/24

On May 30, 2024, the Participatory Research and Indigenous Leadership in Research
Collaboration Team hosted a meeting about changes to the NSF Proposal and Award
Policies and Procedures Guide. These changes focus on Tribal National approvals and
resources. (May 30, 2024 - Completed)

NSF’s new requirements for consultation with Tribal Nations takes effect in May 2024 Over this
past year, NSF revised their Proposal & Award Policies & Procedures Guide (PAPPG; NSF
24-1) to include new requirements for prospective research Principle Investigators (Pls)
regarding consultation with Tribal Nations. The updated guide includes a new section on
the requirements for seeking and obtaining Tribal Nation approval for proposals that
may Impact tribal resources or interests. These new requirements take effect on May 20,
2024. At the recent 2024 NNA Annual Community Meetings, NSF officials provided an
overview of the policy changes and answers to some frequently asked questions. Find
NSF’s slides here. Summary of changes can be found here. (Apr 29, 2024 - Completed)

Summary Statement The January 2024 joint meeting of the Modelers and Early Career
Communities of Practice focused on the future by highlighting recent graduate student
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papers on numerical modeling in the Arctic. This meeting recognized the need for student
and early-career involvement in IARPC, and the important role of early-career scientists
in developing future directions in Arctic research. The following presentations were
made, which were from student papers given at AGU's 2023 December Meeting. Arctic
ecosystem modeling: What role can paleo history play in reducing model uncertainty? -
@Hannah Mevenkamp, University of Alaska-Fairbanks. Enhancing Resolution of Sea Ice
Concentration with Machine Learning in the Northern Sea Route — @Maria Luisa Rocha
Santos da Silva, Brown University. Modeling water and sediment transport in Arctic
river deltas to estimate fluxes to the coast — @Claire Hines, Penn State University.
Increasing importance of North American sourced moisture for Arctic summertime water
vapor feedback — @lan Baxter, Univ. California-Santa Barbara. There were question-and-
answer sessions and discussion for each of these presentations, and about the general
experience of presenting at AGU. ()

The January 2024 joint meeting of the Modelers and Early Career Communities of Practice
focused on the future by highlighting recent graduate student papers on numerical
modeling in the Arctic. This meeting recognized the need for student and early-career
involvement in IARPC, and the important role of early-career scientists in developing
future directions in Arctic research. The following presentations were made, which were
from student papers given at AGU's 2023 meeting in San Francisco. Arctic ecosystem
modeling: What role can paleo history play in reducing model uncertainty? - @Hannah
Mevenkamp, University of Alaska-Fairbanks. Hannah employed the Terrestrial Ecosystem
Model with Dynamic Vegetation and Dynamic Organic Soil Layers (DVM-DOS-TEM), an
advanced land surface model for Arctic conditions, and evaluated the effects of initial
conditions at key observational sites. Enhancing Resolution of Sea Ice Concentration
with Machine Learning in the Northern Sea Route — @Maria Luisa Rocha Santos da Silva,
Brown University. She used a Generative Adversarial Networks (SRGAN)-based ML
method that was trained using observed remote-sensing sea ice concentration in order
to predict ice conditions on localized straits that would be part of the Arctic Northern Sea
shipping route. Modeling water and sediment transport in Arctic river deltas to estimate
fluxes to the coast — @Claire Hines, Penn State University.Claire co-developed a
suspended sediment transport model for Arctic deltas, and found that specific deltas
store more sediment during the active season, and are thus more resistant to land loss.
Increasing importance of North American sourced moisture for Arctic summertime water
vapor feedback — @lan Baxter, Univ. California-Santa Barbara. lan examined changes to
Arctic atmospheric water vapor using a moisture tagging mechanism in the CESM
climate model. He found that water vapor transport from North America provided the
strongest contribution to summertime Arctic water vapor radiative effects. There were
question-and-answer sessions and discussion for each of these presentations, and about
the general experience of presenting at AGU. (Mar 5, 2024 - Completed)

Summary Statement for 2.1.7 On March 15, the IARPC Diversity & Inclusion Community of
Practice held a session that focused on how to integrate equity and inclusion—two of the
new Arctic Research Plan’s “Overarching Principles”—into different group activities. This
meeting was specifically for leaders of collaboration teams and communities of practice
(i.e., not open to the public); During this event, D&l Team: Introduced IARPC leaders to
some questions for discussion about diversity and inclusion (D&I) goals within your
group. Provided a space for beginning to plan on how to implement D&I practices within
your groups. Solicited feedback on potential topics of interest for collaborative events
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with the Diversity & Inclusion Community of Practice In addition to helping each team
determine D&I goals for their group, the outcomes will hopefully create promising IARPC
Collaborations practices and opportunities for shared learning. NASA’s Cryospheric
Sciences program co-sponsors a meeting annually with researchers from the Greenland
glaciology community; several key goals of this meeting include how to “decolonize” U.S.
research in Greenland to better include local communities in research activities, changing
the focus of the community to build on a collective/collaborative future versus the
historic norm of competition for siloed projects, and how to organize/advocate for
institutional support to achieve the DEI goals of the research community. ()

On March 15 (11am AKT / 3pm ET), the IARPC Diversity & Inclusion Community of Practice held a
session that focused on how to integrate equity and inclusion—two of the new Arctic
Research Plan’s “Overarching Principles”—into different group activities. This meeting
was specifically for leaders of collaboration teams and communities of practice (i.e., not
open to the public); During this event, D&I Team: Introduced IARPC leaders to some
questions for discussion about diversity and inclusion (D&I) goals within your group.
Provided a space for beginning to plan on how to implement D&I practices within your
groups. Solicited feedback on potential topics of interest for collaborative events with
the Diversity & Inclusion Community of Practice In addition to helping each team
determine D&I goals for their group, the outcomes will hopefully create promising IARPC
Collaborations practices and opportunities for shared learning. (Apr 11, 2023 -
Completed)

2.2 Observe, understand, predict, and project Arctic ecosystem change and its impacts on humans and
the entire Earth system.

2.2.1 (In progress) Advance capacity to better understand, quantify, and predict methane
emissions from permafrost changes in the Arctic through international collaborations. ; NSF
(Lead), DOE-SC, NASA, NOAA; Target Date 12/23

Climate change in the Arctic is creating a positive feedback loop with the emissions of
greenhouse gasses from permafrost and high-latitude ecosystems. Permafrost regions
are carbon rich and permafrost thaw is causing increased biogenic methane production.
At the November 2024 meeting of the Permafrost Community of Practice, Dr. McKenzie
Kuhn shared recent research on her work to better understand and quantify the current
status of methane emissions and related uncertainties from the arctic-boreal region.
Through Dr. Kuhn’s work, she and her collaborators show that distinguishing several
wetland and lake classes (five and seven classes, respectively) improves our
understanding of current and future methane emissions. (Nov 12, 2024 - Completed)

Summary Statement A presentation about enhancing the E3SM Land Model simulation of pan-
Arctic methane demonstrated attempts to bridge the gaps between the remote sensing
mapping community and the modeling community and between the fine-scale processes
and coarse-scale modeling capability. Specifically, by leveraging the available NGEE-
Arctic measurements from multiple representative sites and the PDG satellite data
products that capture the rapidly changing permafrost landscapes, we will enhance the
ELM's representation of permafrost wetland hydrobiogeochemistry to improve
simulations of pan-Arctic methane emissions. The October 2023 Technology and
Permafrost team meeting focused on the measurement of methane emissions as an area
of interest and critical in understanding the impacts and feedbacks of changes to
permafrost in a warming Arctic. This meeting brought together researchers from the
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U.S., Canada, and Europe for three presentations on advances in technology for the
measurement of methane emissions. A discussion was held after the presentations on
the needs and priorities for future technology development involving the observations of
methane emissions in the Arctic. A number of new NSF awards were made to Pls
studying characterizing climate change feedbacks in Arctic ponds while incorporating
next-generation technologies and Arctic field experiences in education; recent changes in
Arctic biogenic sulfur aerosols from a central Greenland ice core; predicting micro- to
macro-scale hot-spot and hot-moment dynamics in Arctic tundra systems; and the extent
of flooding and impacts on plant communities and ecosystem function following Typhoon
Merbok in coastal western Alaska. ()

January 2024 Permafrost Discovery Gateway Webinar: Bridging the Gap: Enhancing E3SM Land
Model Simulation of Pan-Arctic Methane presentation by Jing Tao. Permafrost thaw-
induced hydrobiogeochemical dynamics play a crucial role in controlling the water-
carbon-climate feedback across pan-Arctic landscapes. The intricate interplay between
dynamic hydrological patterns (both vertical and horizontal) and biogeochemical cycling
pathways significantly influences the response of Arctic ecosystems and their feedback to
climate change. However, current process-based global land models, including DOE’s
Energy Exascale Earth System Model (E3SM) land model (ELM), face challenges
inaccurately representing high-latitude hydrological dynamics, landscape inundation,
ecosystem biogeochemistry, and permafrost carbon emissions. Recent comprehensive
field campaigns (e.g., NGEE-Arctic), along with the development of remote sensing
mapping techniques and big data platforms (e.g., PDG), have resulted in a large amount
of measurements relevant to the development and evaluation of permafrost
hydrobiogeochemical modeling. However, the representation of fine-scale processes and
interaction mechanisms of hydrological and biogeochemical cycling at regional to global
scales remains challenging due to the unrepresented large sub-grid heterogeneity of
plants,soil, topography, and drainage networks. Land models typically operate at
resolutions larger than 0.5° x 0.5° (approximately 50 km x 50 km), which limits their
ability to capture these sub-grid heterogeneities. Consequently, the existing gaps
between site-level understanding and large-scale modeling capabilities hinder model
improvements across various spatial scales. This presentation demonstrated attempts to
bridge the gaps between the remote sensing mapping community and the modeling
community and between the fine-scale processes and coarse-scale modeling capability.
Specifically, by leveraging the available NGEE-Arctic measurements from multiple
representative sites and the PDG satellite data products that capture the rapidly
changing permafrost landscapes, we will enhance the ELM's representation of
permafrost wetland hydrobiogeochemistry to improve simulations of pan-Arctic
methane emissions. (Mar 5, 2024 - Completed)

The October 2023 Technology and Permafrost team meeting focused on the measurement of
methane emissions as an area of interest and critical in understanding the impacts and
feedbacks of changes to permafrost in a warming Arctic. This meeting brought together
researchers from the U.S., Canada, and Europe for three presentations on advances in
technology for the measurement of methane emissions. A discussion was held after the
presentations on the needs and priorities for future technology development involving
the observations of methane emissions in the Arctic. Speakers included Oliver Sonnentag
with the University of Montreal, Rdisin Commane with Columbia University, and Claire
Treat with the Alfred Wegner Institute. (Mar 5, 2024 - Completed)
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NSF Award #2239038: CAREER: Characterizing Climate Change Feedbacks in Arctic Ponds while
Incorporating Next-Generation Technologies and Arctic Field Experiences in Education
This project will characterize the role of Arctic wetland ponds in regional land-
atmosphere carbon exchange, estimate their contributions of CH4 to the atmosphere,
and assess how they have changed over the past 50 years to better anticipate their
future role in Arctic carbon cycling and feedbacks to climate. This project also has two
major educational components: (1) train the next generation of scientists from
underrepresented groups to design and lead Arctic fieldwork intended to deepen
understanding of the Arctic system and (2) incorporate virtual reality, drone sensors, and
machine learning into education to improve engagement in STEM and Polar Sciences. ()

NSF Award #2230350: Collaborative Research: NSFGEO-NERC: Recent changes in Arctic biogenic
sulfur aerosol from a central Greenland ice core Sulfur aerosols cool the climate. The
amount of sulfur aerosol in the Arctic has varied dramatically in the recent past due
mostly to sulfur aerosol from coal combustion. Sulfur emissions from coal combustion
increased at the onset of the Industrial Revolution and have been decreasing since the
1970s because of the implementation of policies in the US and Europe to reduce air
pollution. As human emissions decline, natural sulfur sources, such as from microscopic
plants in the ocean, are becoming more important. The ocean biological source of sulfur
aerosol may also be changing with a changing Arctic climate, particularly due to the
melting of sea ice. This project will measure the two main chemical sources of sulfur
aerosol in the Arctic, methane sulfonic acid (MSA) that is only from ocean biology, and
sulfate, that originates from ocean biology, volcanoes, and combustion of coal and oil.
The project will measure the sulfur isotopic composition of the chemicals in order to
distinguish the ocean biological source from the other two sources and determine how
large each source is and how fast each is changing. These measurements will provide a
way to determine if and how ocean microscopic plants and their sulfur emissions are
responding to Arctic climate change. ()

NSF Award #2311073: Collaborative Research: Predicting Micro to Macro-scale Hot-spot and
Hot-moment dynamics in Arctic Tundra Ecosystems The overarching objective of this
project is to determine the micro-scale mechanisms driving hot-spot and hot-moment
carbon dynamics, for improving predictions of macro-scale carbon balance. This proposal
hypothesizes that the altered spatiotemporal distribution of degrading nutrient-rich
permafrost has and will fundamentally alter the structure and function of northern
tundra ecosystems, from microbes to landscapes. This multi-scale interdisciplinary
project will transform our knowledge of fundamental plant-soil-microbial interactions
that govern past and projected carbon cycle dynamics in permafrost ecosystems, while
advancing knowledge of the key biogeochemical consequences of permafrost thaw over
space (i.e., plot to landscape) and time (i.e., seasonal to decadal). ()

NSF Award #2302105: Collaborative Research: RAPID: Typhoon Merbok in coastal western
Alaska: Extent of flooding and impacts on plant communities and ecosystem function In
this work, scientists will perform aerial and ground surveys to map the extent of the
floods by looking for driftwood and other vegetation left behind by retreating water.
Where driftwood is found, scientists will determine the amount of sediment deposited
and measure pond salinity to test whether ponds switched from freshwater to salty
water during the flood. The researchers will then set-up areas to observe longer-term
effects of the floods on plants and the release of greenhouse gases to the atmosphere.
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As climate change contributes to larger and more frequent storms like Typhoon Merbok,
understanding the consequences of them is becoming increasingly important to better
prepare for the impacts of these storms on the landscape and the people who live in
their path. ()

Summary Statement: The U.S. Geological Survey hosted a permafrost workshop in Golden, CO
from September 19-21, 2023. The purpose of this workshop was to bring USGS scientists
together to share their permafrost related work and identify ways to collaborate. There
were several breakout sessions: one session focused on how to advance deliverables
outlined in the IARPC Biennial Implementation Plan and to begin planning a second
workshop in Anchorage, and the second workshop included broader participation from
IARPC members, Federal, State, academic and Tribal entities. (Oct 19, 2023 - Completed)

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Community of Practice (Sep 21, 2023 - Target)

New manuscript in Environmental Research Letters: "Do beaver ponds increase methane
emissions along Arctic tundra streams?" led by Jason Clark and colleagues.
https://iopscience.iop.org/article/10.1088/1748-9326/acde8e/meta From the Abstract:
Ground-based measurements of CH4 emissions from beaver ponds in permafrost
landscapes are scarce, but hyperspectral remote sensing data (AVIRIS-NG) permit
mapping of 'hotspots' thought to represent locations of high CH4 emission. We surveyed
a 429.5 km2 area in Northwestern Alaska using hyperspectral airborne imaging
spectroscopy at ~5 m pixel resolution (14.7 million observations) to examine spatial
relationships between CH4 hotspots and 118 beaver ponds. AVIRIS-NG CH4 hotspots
covered 0.539% (2.3 km2) of the study area, and were concentrated within 30 m of
waterbodies. Comparing beaver ponds to all non-beaver waterbodies (including
waterbodies >450 m from beaver-affected water), we found significantly greater CH4
hotspot occurrences around beaver ponds, extending to a distance of 60 m. We found a
51% greater CH4 hotspot occurrence ratio around beaver ponds relative to nearby non-
beaver waterbodies. (Jul 12, 2023 - Completed)

2.2.2 (In progress) Carry out and synthesize research and monitoring needed to improve
understanding of important Arctic ecosystem processes and feedbacks. This will include
responses to environmental changes, such as the associated impacts on wildlife and human
communities and infrastructure. This work will include conference sessions and scientific
publications. ; DOI-USGS (Lead), DOE-SC, DOI-BLM, DOI-BOEM, DOI-FWS, DOI-NPS, NASA, NSE,
USDA-NRCS, USDA-USFS; Target Date 12/23

People throughout Alaska have noticed a range of changes in their subsistence berry species,
from changing in the timing and abundance of the berries to changes in the habitat of
their berry patches. The November 2024 meeting of the Terrestrial Ecosystems
Community of Practice describes efforts to compile the data and research on how
environmental change may impact the abundance of berry species and their insect
pollinators. ()
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The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice
focuses on biases in the Arctic marine carbon cycle. ()

The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey
Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released
Arctic-COLORS implementation plan and pending NASA funding opportunities. (Nov 14,
2024 - Completed)

The June meeting of the Marine Ecosystems Community of Practice reported out on marine
topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic
Observing Summit (AOS) held in Scotland. The meeting included highlights from the
Pacific Arctic Group meeting, the Distributed Biological Observatory community meeting,
and the developing Arctic regional alliance meeting, including updates related to the
recent UN Decade of Ocean Science for Sustainable Development held in Barcelona,
Spain. (Nov 5, 2024 - Completed)

Funded study: A sustainable, integrated AMBON in the US Arctic This project expanded upon the
pilot national Marine Biodiversity Observing Network (MBON), including the Arctic
MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Sea. AMBON
also links to the Distributed Biological Observatory (DBO), which coordinates long-term
monitoring of biologically productive regions across a broad latitudinal array in the
Arctic. AMBON continues through this study which is funded through the National Ocean
Partnership Program, with contributions from the National Oceanographic and
Atmospheric Administration (NOAA), BOEM, the United States Navy Office of Naval
Research (ONR), and the National Aeronautics and Space Administration (NASA). The
project continues taxonomic and spatial coverage of a ‘microbes to whales’ approach of
biodiversity observations on the Chukchi shelf and integrates ecosystem level biodiversity
information across existing field programs in order to build a sustainable biodiversity
monitoring network across all ecosystem components.
https.//espis.boem.gov/study%20profiles/BOEM-ESP-NT-20-10.pdf; https://ambon-
us.org/ (Nov 4, 2024 - Completed)

Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a
Period of Rapid Environmental Change Fall 2019 saw the unprecedented failure of the
fall bowhead hunt at Utgiagvik, with migrating bowhead whales not being seen within
the safe operating zone for the hunters. This study examines recent ecosystem changes in
the Beaufort Sea and how they may be influencing bowhead whale migration patterns. It
aims to describe the biological (zooplankton prey and bowhead whales) and physical
(temperature, salinity) environments in the western and central Beaufort Sea shelf,
including upwelling induced introduction of krill through shelf-edge depressions, and
evaluate whether environmental and biological conditions near Pt. Barrow have changed
in recent years, and whether recent conditions on the Beaufort Shelf will occur more
frequently. This study is funded by BOEM and carried out by UAF, WHOI, and OSU.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-04.pdf (Nov 4, 2024 -
Completed)

Funded study: Landfast Ice Climatology within the Arctic OCS The objectives of this study are to
1) Assess and document the landfast ice extent in the Beaufort Sea and Chukchi Sea at a
higher temporal resolution and determine how it has changed over time, and 2) Evaluate
how changes in landfast ice relate to local and regional changes in temperature,
pressure, and major storms, as well as to global climate shifts. The project is funded by
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Funded

Report:

Report:

Report:

BOEM and being carried out by UAF. https://espis.boem.gov/study%20profiles/BOEM-
ESP-AK-19-03.pdf ()

study: Arctic Marine Biodiversity and Ecosystem Structure Data Analysis and Synthesis
The purpose of this project is to promote synthesis of data from multiple projects in the
Chukchi Sea (including the Chukchi Ecosystem Observatory, the Arctic Marine Biodiversity
Observing Network, and the Distributed Biological Observatory) to improve our collective
understanding of ecosystem functioning in the context of a changing ocean. Project
partners met in Anchorage in the fall of 2021 to share information and discuss areas for
synthesis. The project is funded by BOEM and UAF and coordinated by UAF.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-02-09.pdf ()

Western Beaufort and Chukchi Sea Surface Current Analysis This study analyzed six years
(2013 — 2018) of surface current data collected by high-frequency radar (HFR) systems on
the coastlines of the western Beaufort and northeastern Chukchi Seas and derived
surface flow patterns based on 362 days during the open water season. Results depict a
complex flow field in the vicinity of Barrow Canyon whose variations can be largely
understood in terms of time-varying local wind field stresses along with interactions of
the ocean currents with the seafloor bathymetry. This project was funded by BOEM and
UAF. Potter RA, Danielson SL. 2022. An analysis of surface currents in the western
Beaufort and northeastern Chukchi seas. Final report. Fairbanks (AK): University of
Alaska Coastal Marine Institute and U.S. Department of the Interior, Bureau of Ocean
Energy Management, Alaska OCS Region. 87 p. Report No.: OCS Study BOEM 2022-014.
https://espis.boem.gov/final%20reports/BOEM_2022-014.pdf. (Nov 4, 2024 -
Completed)

Update of River Overflood On Sea Ice and Strudel Scour Database This study mapped the
extent of peak river overflood onto the landfast sea ice in the nearshore region of the
Alaskan Beaufort Sea during the 13-year period from 2008 to 2020. The study built on,
updated, and superseded all products generated as part of a similar study published in
2009, Mapping Sea Ice Overflood Using Remote Sensing: Smith Bay to Camden Bay
(covering the period from 1995 to 2007; Hearon et al., 2009). This project was funded by
BOEM and carried out by Coastal Frontiers Corporation. Hearon G, Plana Casado A,
Scott C, Dickins D (Coastal Frontiers Corporation, Moorpark, CA and DF Dickins
Associates, LLC, Monterey, CA). 2022. Update of the river overflood on sea ice and strudel
scour in the U.S. Beaufort Sea. Anchorage (AK): U.S. Department of the Interior, Bureau
of Ocean Energy Management, Alaska OCS Region. 98 p. plus appendices. Report No.:
OCS Study BOEM 2022-044. https.//espis.boem.gov/Final%20Reports/BOEM_2022-
044.pdf. (Nov 4, 2024 - Completed)

Wave and Hydrodynamic Modeling in the Nearshore Beaufort Sea This study included
the collection of field data in 2018 through 2020 and the development, calibration, and
validation of a suite of numerical models that simulate waves, hydrodynamics, and
sediment transport within Foggy Island Bay and shoreline change along the mainland
coast of the Bay. Model results of the hindcast period from 1979 through 2019,
supported by and in combination with both historical and the newly acquired 2018—-2020
field measurements, elucidate on the physical oceanographic processes within the bay.
The calibrated models were then applied for the future period to develop time-series of
wave and hydrodynamic conditions from 2020 through 2050 and the effect on shoreline
change rates and sediment transport patterns within Foggy Island Bay. This project was
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Report:

funded by BOEM in partnership with the Alaska Center for Energy and Power at
University of Alaska Fairbanks, and the U.S. Geological Survey. Kasper J, Erikson LH,
Ravens T, Bieniek P, Englestad A, Nederhoff K (University of Alaska, Fairbanks, AK and
U.S. Geological Survey, Santa Cruz, CA). 2023. Central Beaufort Sea wave and
hydrodynamic modeling study. Report 1: field measurements and model development.
Anchorage (AK): U.S. Department of the Interior, Bureau of Ocean Energy Management,
Alaska OCS Region. 237 p. Report No.: OCS Study BOEM 2022-078.
https://espis.boem.gov/final%20reports/BOEM_2022-078.pdf Erikson LH, Nederhoff K,
Engelstad A, Kasper J, Bieniek P (U.S. Geological Survey, Santa Cruz, CA and University of
Alaska, Fairbanks, AK). 2023. Central Beaufort Sea wave and hydrodynamic modeling
study. Report 2: modeled waves, hydrodynamics, and sediment transport within Foggy
Island Bay. Anchorage (AK): U.S. Department of the Interior, Bureau of Ocean Energy
Management, Alaska OCS Region. 67 p. Report No.: OCS Study BOEM 2022-079.
https://espis.boem.gov/final%20reports/BOEM_2022-079.pdf (Nov 4, 2024 -
Completed)

Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program
The overarching research question addressed by the Arctic IERP (Arctic Integrated
Ecosystem Research Program) was the following: “How will reductions in Arctic sea ice
and the associated changes in the physical environment influence the flow of energy
through the ecosystem in the Chukchi Sea?” The Arctic IERP provided funding for the
following scientific research projects: e Arctic Shelf Growth, Advection, Respiration, and
Deposition Rate Experiments (ASGARD) e Arctic Shelf Growth, Advection, Respiration,
and Deposition Rate Experiments (ASGARD): Marine Mammals e Arctic Integrated
Ecosystem Study (IES): Oceanography & Lower Trophic Levels. The Arctic IERP was led by
NPRB and included partnership with BOEM, the North Slope Borough/Shell Baseline
Studies Program, and the Office of Naval Research (ONR) Marine Mammals & Biology
Program. The proposals funded under the Arctic IERP brought generous in-kind support
from the National Oceanic & Atmospheric Administration (NOAA), University of Alaska
Fairbanks (UAF), U.S. Fish & Wildlife Service (USFWS), and National Science Foundation
(NSF). The program was developed in coordination with the Interagency Arctic Research
Policy Committee (IARPC) and the U.S. Arctic Research Commission (USARC). e Arctic
Integrated Ecosystem Study (IES): Upper Trophic Levels o Chukchi Coastal Communities’
Understanding of and Responses to Environmental Change. Dickson D, Baker M (North
Pacific Research Board, Anchorage, AK). 2023. Collaboration with the North Pacific
Research Board, Arctic Marine Research Program. Anchorage (AK): U.S. Department of
the Interior, Bureau of Ocean Energy Management, Alaska OCS Region. 1,989 p. Report
No.: OCS Study BOEM 2022-039. https://espis.boem.gov/final%20reports/BOEM_2022-
039.pdf. (Nov 4, 2024 - Completed)

The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's

new Indigenous Leadership Fellows. The meeting began with a presentation by
@Milichele Yatchmeneff (University of Alaska Anchorage), Education Training and
Capacity Building Collaboration Team Co-Lead. Her current research focuses on the
belongingness of Alaska Natives in STEM and Indigenizing education. @Caitlynn Tautuk
Hanna (University of Alaska Fairbanks), Terrestrial Ecosystems Community of Practice Co-
Lead, presented on her masters thesis, which is on river rusting in the Wulik River basin.
(Nov 1, 2024 - Completed)
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At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared
recent research on rusting rivers. He presented an emergent threat to Arctic watersheds
based on observations from 75 streams in Alaska’s Brooks Range that recently turned
orange, reflecting increased loading of iron and toxic metals. Using remote sensing, his
team constrained the timing of stream discoloration to the last 10 years, a period of
rapid warming and snowfall, suggesting impairment is likely due to permafrost thaw.
Thawing permafrost can foster chemical weathering of minerals, microbial reduction of
soil iron, and groundwater transport of metals to streams. Compared to clear reference
streams, orange streams have lower pH, higher turbidity, and higher sulfate, iron, and
trace metal concentrations, supporting sulfide mineral weathering as a primary
mobilization process. Stream discoloration was associated with dramatic declines in
macroinvertebrate diversity and fish abundance. These findings have considerable
implications for drinking water supplies and subsistence fisheries in rural Alaska. (Sep 10,
2024 - Completed)

The April 2024 Terrestrial Ecosystems community meeting began with a presentation by
Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on
Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of
tundra fire on soil carbon fluxes. Then, Dong Chen from the University of Maryland
presented on his team’s burned area product for boreal forests. (Apr 18, 2024 -
Completed)

The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products
developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE). (Apr 9, 2024 - Completed)

Summary Statement The Terrestrial Ecosystems Community of Practice held a webinar on
vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth
Powers describing the Alaska Geospatial Council’s plans to develop a statewide suite of
vegetation mapping products for Alaska. Matt Macander provided an overview of his
team’s NASA ABoVE vegetation mapping project in Alaska and how his methods will be
utilized for the statewide vegetation mapping initiative. Then, the Terrestrial Ecosystem
Community of Practice (TECP) co-leads discussed the outcomes of a recent USGS
permafrost workshop and their plans to host a broader permafrost-vegetation-
disturbance workshop in Alaska in 2024. The November 2023 Terrestrial Ecosystems
community meeting hosted representatives from different archive centers holding Arctic
and boreal terrestrial datasets in a panel discussion. The panel focused on best practices
for archiving data and the FAIR aspects of data archiving (Findability, Accessibility,
Interoperability, and Reuse). The discussion also prioritized new insight on data access
across centers and data processing with new ML tools and cloud processing tools. ()

The Terrestrial Ecosystems Community of Practice held a meeting about monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products
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developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) . (Mar 21, 2024 - Completed)

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Collaboration Team - IARPC Collaborations (Mar 5, 2024 -
Completed)

The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts
in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska
Geospatial Council’s plans to develop a statewide suite of vegetation mapping products
for Alaska. Matt Macander provided an overview of his team’s NASA ABoVE vegetation
mapping project in Alaska and how his methods will be utilized for the statewide
vegetation mapping initiative. Then, the Terrestrial Ecosystem Community of Practice
(TECP) co-leads discussed the outcomes of a recent USGS permafrost workshop and their
plans to host a broader permafrost-vegetation-disturbance workshop in Alaska in 2024.
(Mar 5, 2024 - Completed)

The November 2023 Terrestrial Ecosystems community meeting hosted representatives from
different archive centers holding Arctic and boreal terrestrial datasets in a panel
discussion. The panel focused on best practices for archiving data and the FAIR aspects of
data archiving (Findability, Accessibility, Interoperability, and Reuse). The discussion also
prioritized new insight on data access across centers and data processing with new ML
tools and cloud processing tools. The panel featured Joan Damerow (ESS-Dive), Yaxing
Wei and Debjani Singh (ORNL-DAAC), Matthew Jones and Angie Garcia (NSF Arctic Data
Center), Paul Hanson and Colin Smith (Environmental Data Initiative), and Joshua Brown
(University of Colorado). (Mar 5, 2024 - Completed)

NSF Award #2329997: Collaborative Research: Exploring Subsistence Economies, Technological
Organization, and Site Structure in Eastern Beringia This award funds the scientific
analysis of materials recovered from the site of Broken Mammoth in central Alaska. This
site has figured heavily in debates about the peopling of the Americas and yielded a vast
collection of artifacts and butchered animal bones--far more diverse and numerous than
from other early Beringian sites. These materials hold clues to understanding human
adaptations during the transition from the last Ice Age to the modern environment.
Through analysis of the site collection, the research team will explore changes in
foraging ecology and seasonal land use strategies, reconstruct subsistence economies,
and investigate changes in site activities through time. ()

Summary Statement: The U.S. Geological Survey hosted a permafrost workshop in Golden, CO
between September 19-21,2023. The purpose of this workshop was to bring USGS
scientists together to share their permafrost related work and identify ways to
collaborate. Breakout sessions were conveyned for detailed discussions, including a
session focused on how to advance deliverables outlined in the IARPC Biennial
Implementation Plan. Another breakout was held to focus on planning a second
workshop in Anchorage, and is expected to include broader participation from IARPC
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members, Federal, State, academic and Tribal entities. In April of 2023, University of
Alaska Fairbanks and Anchorage, Fisheries and Ocean Canada, Carleton University,
USGS, and the Woodwell Climate Research Center published a paper on the Arctic—
Yukon—Kuskokwim (AYK) region that encompasses the northern extent of the Chinook
Salmon range where populations are experiencing rapid rates of environmental change
across both freshwater and marine habitats due to global climate change. Climate—
salmon interactions in the AYK region are a particularly pressing issue as many local
communities have a deep reliance on a subsistence way of life. The paper synthesized
perspectives shared at a recent workshop on Chinook Salmon declines in the AYK region.
The paper is available at: https://doi.org/10.1002/fsh.10923 Scientists from Colorado
State University, USGS Alaska Science Center, and the USDA examined if climate triggers
that may be driving the growing proportion of polar bears to summer onshore in
northern Alaska. The study tested whether biological and/or time-varying environmental
variables thought to influence polar bear movement and habitat selection also drive
decisions to swim ashore. Results suggest that storm events (i.e., sustained high wind
speeds) may force polar bears from severely degraded ice habitat and catalyze seasonal
movements to land. The findings describe an emergent and climatically mediated
behavior in an Arctic marine mammal vulnerable to rapid habitat decline. The paper
was published in February of 2023 and can be found at:
https://doi.org/10.1002/ecs2.4420 Throughout much of their range, polar bears are
increasingly using terrestrial habitats in response to Arctic sea ice decline. A paper in
December of 2022 by USGS and USFWS examined trends in land use over three decades
by polar bears in the southern Beaufort Sea (SB) and Chukchi Sea (CS) where bears have
traditionally spent most of the year on the sea ice. The study estimated future land use
through 2040 by extrapolating trends and by combining observed relationships between
land use and sea ice with projections of future sea ice from an ensemble of earth system
models. The study estimated that 50-62% of SB and 79-88% of CS bears will spend 90—
108 and 110-126 days onshore during summer in the SB and CS, respectively, by 2040.
Observed and forecasted increases in polar bear land occupancy puts more bears in
proximity to human activities and settlements for longer durations while extending the
lack of access to their primary prey. The paper is available at:
https://doi.org/10.1016/j.gecco.2022.e02319 In December of 2022, the USGS, USFWS,
and University of Texas collaborators published a paper on the borealization of nearshore
fishes in the Arctic. Borealization is a type of community reorganization where Arctic
specialists are replaced by species with more boreal distributions in response to climatic
warming. Scientists revisited two nearshore lagoons in the eastern Alaska Beaufort Sea
(Kaktovik and Jago lagoons, Arctic National Wildlife Refuge, Alaska, USA) and compared
summer fish species among three periods that spanned a 30-year record (baseline
conditions, 1988—-1991; moderate sea ice decline, 2003—2005; rapid sea ice decline,
2017-2019). Results agree with predictions that Arctic-boreal fishes (e.g., saffron cod)
are well positioned to exploit the changing Arctic ecosystem. Another Arctic-boreal
species, Dolly Varden appear to have already responded to warming by shifting from
Arctic nearshore to shelf waters. The paper is available at:
https://doi.org/10.1111/gcb.16576 (Oct 19, 2023 - Completed)

Scientists from Colorado State University, USGS Alaska Science Center, and the USDA examined if
climate triggers that may be driving the growing proportion of polar bears to summer
onshore in northern Alaska. The study tested whether biological and/or time-varying
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environmental variables thought to influence polar bear movement and habitat selection
also drive decisions to swim ashore. Results suggest that storm events (i.e., sustained
high wind speeds) may force polar bears from severely degraded ice habitat and catalyze
seasonal movements to land. The findings describe an emergent and climatically
mediated behavior in an Arctic marine mammal vulnerable to rapid habitat decline. The
paper can be found at: https://doi.org/10.1002/ecs2.4420 ()

Throughout much of their range, polar bears are increasingly using terrestrial habitats in
response to Arctic sea ice decline. A paper in December of 2022 by USGS and USFWS
examined trends in land use over three decades by polar bears in the southern Beaufort
Sea (SB) and Chukchi Sea (CS) where bears have traditionally spent most of the year on
the sea ice. The study estimated future land use through 2040 by extrapolating trends
and by combining observed relationships between land use and sea ice with projections
of future sea ice from an ensemble of earth system models. The study estimated that 50-
62% of SB and 79-88% of CS bears will spend 90—-108 and 110-126 days onshore during
summer in the SB and CS, respectively, by 2040. Observed and forecasted increases in
polar bear land occupancy puts more bears in proximity to human activities and
settlements for longer durations while extending the lack of access to their primary prey.
The paper is available at: https://doi.org/10.1016/j.gecco.2022.e02319 ()

In April of 2023, University of Alaska Fairbanks and Anchorage, Fisheries and Ocean Canada,
Carleton University, USGS, and the Woodwell Climate Research Center published a paper
on the Arctic—Yukon—Kuskokwim (AYK) region that encompasses the northern extent of
the Chinook Salmon range where populations are experiencing rapid rates of
environmental change across both freshwater and marine habitats due to global climate
change. Climate—salmon interactions in the AYK region are a particularly pressing issue
as many local communities have a deep reliance on a subsistence way of life. The paper
synthesizes perspectives shared at a recent workshop on Chinook Salmon declines in the
AYK region. The authors conclude by suggesting pathways forward to integrate different
types of information and build relationships among communities, academic partners,
and fishery management agencies. The paper is available at:
https://doi.org/10.1002/fsh.10923 ()

In December of 2022, the USGS, USFWS, and University of Texas collaborators published a paper
on the borealization of nearshore fishes in the Arctic. Borealization is a type of
community reorganization where Arctic specialists are replaced by species with more
boreal distributions in response to climatic warming. Scientists revisited two nearshore
lagoons in the eastern Alaska Beaufort Sea (Kaktovik and Jago lagoons, Arctic National
Wildlife Refuge, Alaska, USA) and compared summer fish species among three periods
that spanned a 30-year record (baseline conditions, 1988—1991; moderate sea ice
decline, 2003—2005; rapid sea ice decline, 2017-2019). Results agree with predictions
that Arctic-boreal fishes (e.g., saffron cod) are well positioned to exploit the changing
Arctic ecosystem. Another Arctic-boreal species, Dolly Varden appear to have already
responded to warming by shifting from Arctic nearshore to shelf waters. The paper is
available at: https://doi.org/10.1111/gcb.16576 ()

Summary Statement for 2.2.2 The Terrestrial Community of Practice had a meeting to discuss
ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published
work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North America.
This research opened the discussion for the team to consider how to contribute to
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reducing uncertainties in Arctic and boreal processes. They also held a meeting
regarding the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights
and Future Plans. ABoVE Science Team leader Dr. Scott Goetz provided an overview of
research highlights from the campaign including new research to shrink uncertainty in
modeling carbon emissions, constructing biomass maps, understanding greening and
browning using remote sensing technologies, and understanding hazards in Arctic and
boreal regions. On April 12th, 2023, the Marine Ecosystems Community of Practice
hosted an event on Salmon and Coastal Systems featuring a presentation from Dr. Ed
Farley (NOAA) on Salmon Research in Alaska and how the results from those studies help
to inform differences in stock returns of sockeye and chum salmon. The CoP held a
robust discussion relating to these facts led by Craig Cythlook (UAF) regarding
community information needs to ensure stocks remain healthy. On June 22, the
Modelers and Terrestrial Ecosystems Communities of Practice met to hear presentations
on the seasonal forecasting of Arctic Wildfire conditions. The discussion focused on the
use and limitations of seasonal forecasting systems -particularly limitations in the
predictability of precipitation; the application and availability of data to stakeholders,
and the Alaska lightning detection network. A paper entitled "Climate policy must
account for community-specific socio-economic, health, and biophysical conditions -
evidence from coastal Alaska" (by Tobias Schwoerer et al.) was recently published in
Regional Environmental Change. The paper documents the impact of coastal storms on
socio-economic and psychological livelihood as well as relocation preferences. The
findings underline the community's preoccupation with coastal storms, enhanced by
climate change. The Marine Ecosystems Community of Practice hosted an Arctic Marine
Synthesis event on June 14, 2023 to inform the community about some ongoing synthesis
projects. These projects will update our collective understanding of the Arctic marine
ecosystem and make important progress towards improving capacity to forecast future
conditions. A publication by coauthors from the University of Colorado-Boulder, U.S.
Geological Survey, National Center for Atmospheric Research, and National Park Service
combines the longest (> 60 year) river discharge records on nine Alaska rivers and
climate reanalysis data to understand changing river conditions. The paper documents
the magnitude of change in discharge and the dominant factors controlling these
changes. The data and findings across a wide range of climate and hydraulic conditions
may be useful for extrapolating across the Arctic to inform how rivers will continue to be
altered by climate change. Additional information for consideration (Renu/Hailong):
AGU sessions: Call for Abstracts: AGU Session BO83 - The Resilience and Vulnerability of
Arctic and Boreal Ecosystems to Climate Change ()

Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff
meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of
Practice. We outline the deliverables that we would like to focus on in the next two years.
We then had a brainstorming session on how to advance the deliverables. Terrestrial
Ecosystems Collaboration Team - IARPC Collaborations (Jul 13, 2023 - Completed)

On March 9th, Sarah Cooley (University of Oregon) lead a Permafrost Discovery Gateway
seminar on "Leveraging novel satellite technologies to better understand permafrost-
surface water feedbacks. https://www.iarpccollaborations.org/members/events/23786
(Jul 12, 2023 - Completed)
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Monitoring of permafrost thaw emissions across the Arctic-boreal region is key for improving
estimates of permafrost emissions. The Arctic Boreal Carbon (ABC) Flux Network was
recently established by the Permafrost Pathways project with the explicit goal of
reducing uncertainty in current and future pan-Arctic carbon budgets.
https://permafrost.woodwellclimate.org/establishing-an-arctic-carbon-monitoring-
network-to-better-address-the-climate-crisis/ (Jul 12, 2023 - Completed)

The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and
feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance
Synthesis of Arctic and boreal regions of North America. This research opened the
discussion for the team to consider how to contribute to reducing uncertainties in Arctic
and boreal processes. The webinar is publicly available on the IARPC website:
https.//www.iarpccollaborations.org/members/events/23800. Citation: Foster,
Adrianna C, Jonathan A Wang, Gerald V Frost, Scott J Davidson, Elizabeth Hoy, Kevin W
Turner, Oliver Sonnentag, et al. “Disturbances in North American Boreal Forest and Arctic
Tundra: Impacts, Interactions, and Responses.” Environmental Research Letters 17, no.
11 (November 1, 2022): 113001. https.//doi.org/10.1088/1748-9326/ac98d7. (Jul 11,
2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, understanding
greening and browning using remote sensing technologies, and understanding hazards
in Arctic and boreal regions. Then, Dr.Goetz detailed the next steps in Phase 3 research
for ABoVE. The webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems.
April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon
Research in Alaska and how the results from those studies help to inform differences in
stock returns of sockeye and chum salmon. As of 2022 Sockeye salmon in the Bristol Bay
area have been thriving with healthy stock returns while the Western Alaska Chum
salmon returns are very low affecting communities along the Yukon Kuskokwim Region.
The CoP held a robust discussion relating to these facts led by Craig Cythlook (UAF-
Tamanta Program/ previous IARPC Indigenous fellow/ Bristol Bay Commercial Fisher)
regarding community information needs to ensure stocks remain healthy. Specifically, in
what forum can Alaska Native communities work to best use information that is being
collected to support self-determination for Tribes. Are there any existing processes to
convey recognized gaps and future need to help connect this information to Tribes?
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There is so much information but it cannot be used at Tribal level for conservation
purposes. IARPC CoP can use the IARPC space under Priority Areas 1 and 3 to build
equitable community engagement and access. (Jun 30, 2023 - Completed)

On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear
presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-
lead Richard Cullather gave an introduction by showing a current forecast of organic
carbon optical thickness from the NASA GMAO forecasting system. The forecast showed
the far-ranging effects of northern wildfire conditions, which affects air quality in US
metropolitan areas. It also showed that the current Alaskan wildfire season has had an
unusually slow start. We then heard presentations from Prof. Uma Bhatt on Fire Weather
Predictability group; Cecilia Borries-Strigle on the use of global seasonal prediction
model output in the Canadian Forest Fire Weather Index system, a widely-used forest
model for determining fire weather risk; and Joshua Hostler on lightning conditions. The
discussion focused on the use and limitations of seasonal forecasting systems -
particularly limitations in the predictability of precipitation; the application and
availability of data to stakeholders, and the Alaska lightning detection network. The work
is funded by NSF, NOAA, and the University of Alaska Established Program to Stimulate
Competitive Research (EPSCoR). (Jun 30, 2023 - Completed)

A paper entitled "Climate policy must account for community-specific socio-economic, health,
and biophysical conditions - evidence from coastal Alaska" (by Tobias Schwoerer et al.)
was recently published in Regional Environmental Change. The paper presents survey
results from the community of Hooper Bay, Alaska. The survey results document the
impact of coastal storms on socio-economic and psychological livelihood as well as
relocation preferences. The findings underline the community's preoccupation with
coastal storms, enhanced by climate change. The paper citation reads: Schwoerer, T,
Berry, K., Rasmus, S.M. et al. Climate policy must account for community-specific socio-
economic, health, and biophysical conditions—evidence from coastal Alaska. Reg Environ
Change 23, 90 (2023). https://doi.org/10.1007/s10113-023-02080-9 (Jun 29, 2023 -
Completed)

The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June
14, 2023 to inform the community about some ongoing synthesis projects. Elizabeth
Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation entitled “Synthesizing
process studies to resolve Arctic ecosystem responses and feedbacks” and shared
information about two synthesis projects funded by the North Pacific Research Board
(NPRB) and the NOAA OAR Arctic Research Program that represent the synthesis phase
of the Arctic Integrated Ecosystem Research Program (www.nprb.org/arctic-programy/).
Martin Sommerkorn (WWF) and Melanie Lancaster (WWF) gave a presentation entitled
"Charting a Way Forward for Arctic Ecosystems and Biodiversity” that summarized an
international Arctic Conservation Forecast project. These projects will update our
collective understanding of the Arctic marine ecosystem and make important progress
towards improving capacity to forecast future conditions. ()

A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey,
National Center for Atmospheric Research, and National Park Service combines the
longest (> 60 year) river discharge records on nine Alaska rivers and climate reanalysis
data to understand changing river conditions. The paper documents the magnitude of
change in discharge and the dominant factors controlling these changes. Across rivers
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spanning basin size, geography, and hydroclimatic conditions, cold season discharge is
increasing related to warming temperatures, with no evidence of changes in peak or
annual discharge. The data and findings across a wide range of climate and hydraulic
conditions may be useful for extrapolating across the Arctic to inform how rivers will
continue to be altered by climate change. Contact: Josh Koch, jkoch@usgs.gov, Boulder,
CO Citation: Blaskey, D., Koch, J. C., Gooseff, M. N., Newman, A. J., Cheng, Y., O’Donnell,
J. A., and Musselman, K. N. 2023. Increasing Alaskan river discharge during the cold
season is driven by recent warming. Environmental Research Letters. In press
https://doi.org/10.1088/1748-9326/acb661. (Apr 14, 2023 - Completed)

A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey,
National Center for Atmospheric Research, and National Park Service combines the
longest (> 60 year) river discharge records on nine Alaskan rivers and climate reanalysis
data to understand changing river conditions. The paper published in Environmental
Research Letters is titled "Increasing Alaskan river discharge during the cold season is
driven by recent warming." The paper documents the magnitude of change in discharge
and the dominant factors controlling these changes. Across rivers spanning basin size,
geography, and hydroclimatic conditions, cold season discharge is increasing related to
warming temperatures, with no evidence of changes in peak or annual discharge. The
data and findings across a wide range of climate and hydraulic conditions may be useful
for extrapolating across the Arctic to inform how rivers will continue to be altered by
climate change. Contact: Joshua Koch, jkoch@usgs.gov, Boulder, CO Citation: Blaskey,
D., Koch, J. C., Gooseff, M. N., Newman, A. J., Cheng, Y., O'Donnell, J. A., and Musselman,
K. N. 2023. Increasing Alaskan river discharge during the cold season is driven by recent
warming. Environmental Research Letters. In press https://doi.org/10.1088/1748-
9326/acb661. (Apr 14, 2023 - Completed)

2.2.3 (In progress) Develop and update meaningful products for delivering findings and

information concerning key climate features, including the annual release of the peer-
reviewed Arctic Report Card on the current state of the Arctic relative to the historical record.;
DOI-USGS (Lead), NOAA-OAR (Lead), DOE-SC, DOI-BOEM, DOI-FWS, NASA, NSF; Target Date
12/23

In October 2024, IARPC hosted a webinar about EPA's new edition of Climate Change Indicators
in the United States. The report highlights new data showing the continuing and far-
reaching impacts of climate change on the people and environment of the United States.
This webinar highlighted the report's chapter on Alaska's Warming Climate, which
focuses on U.S. and global temperature, Arctic sea ice, seabird populations, permafrost,
river ice breakup, and leaf and bloom dates. (Oct 10, 2024 - Completed)

Summary Statement In November 2023, IARPC held a public webinar on the Fifth National
Climate Assessment (NCA5): the preeminent source of climate information in the United
States. Led by the U.S. Global Change Research Program and written by over 500 experts,
NCAS5 describes the observed and projected impacts of climate change on a range of
sectors and ten regions of the U.S. The report assesses the latest science on adaptation
and mitigation, includes new chapters on economics and social systems and justice, and
explores a number of cross-cutting themes such as western wildfires and COVID-19.
Equity and justice are emphasized across all chapters. The December 2023 Marine
Ecosystems community meeting discussed tracking ship activities in the Central Arctic
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Ocean and its marginal seas in relation to changing environmental conditions and future
fishing potential for the high Arctic ecosystem. ()

In November 2023, IARPC held a public webinar on the Fifth National Climate Assessment

(NCA5): the preeminent source of climate information in the United States. Led by the
U.S. Global Change Research Program and written by over 500 experts, NCA5 describes
the observed and projected impacts of climate change on a range of sectors and ten
regions of the U.S. The report assesses the latest science on adaptation and mitigation,
includes new chapters on economics and social systems and justice, and explores a
number of cross-cutting themes such as western wildfires and COVID-19. Equity and
justice are emphasized across all chapters. The report assesses current and future risks
posed by climate change to 10 regions across the United States. Speakers Allison
Crimmins (NCA5 Director), @Henry Huntington (Alaska Chapter Lead), @Cana Uluak
Itchuaqiyaq (Virginia Tech), @Tracie Curry (Northern Social Environmental Research),
@Elizabeth Logerwell (NOAA Fisheries), and @Colleen Strawhacker (NSF) provided an
overview of the key findings of the Alaska chapter, and then answered questions from
participants. Relevant resources shared during the meeting: Fifth National Climate
Assessment Alaska chapter of the Fifth National Climate Assessment KTOO article:
Communities must adapt as climate change transforms Alaska, federal report says
Alaska and Arctic Climate Newsletter on the Alaska chapter USGCRP January 17 webinar
on the Alaska chapter Call for authors for the National Nature Assessment NPR article:
Midwest meteorologists face pushback and threats when bringing up climate change
National Climate Assessment podcast (select "Companion Podcast") Kawerak's four-
language glossary for research, science, and policy National Climate Assessment art
(Mar 5, 2024 - Completed)

The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in

the Central Arctic Ocean and its marginal seas in relation to changing environmental
conditions and future fishing potential for the high Arctic ecosystem. John Bengtson
(Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries
Service, NOAA) presented on the 2021 Central Arctic Ocean Fisheries Agreement (CAOFA)
and the CAOFA Joint Program of Scientific Research and Monitoring (JPSRM). Paul Arthur
Berkman presented on the applications and implications of Satellite Automatic
Identification System (S-AlS), elaborating the 2022 NOAA Arctic Report Card essay.
Relevant resources: NOAA Arctic Report Card 2022 - Satellite Record of Pan-Arctic
Maritime Ship Traffic Next-Generation Arctic Marine Shipping Assessments - Volume 1 -
Informed Decisionmaking for Sustainability Central Arctic Ocean Maritime Ship Traffic.
Volume 2. Informed Decisionmaking for Sustainability (Mar 5, 2024 - Completed)

Summary Statement: On September 25th, 2023 the Sea Ice Community of Practice held a

meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary
objectives of this meeting were to provide a comprehensive update on current sea ice
conditions and forecast efforts to foster informed discussions, encourage collaborative
research, and enhance our collective understanding of the rapidly changing Arctic
environment. Ted Scambos of the Cooperative Institute for Research in Environmental
Sciences (CIRES) and University of Colorado presented a talk on the recent Arctic sea ice
extent minimum and Antarctic maximum and 2023 Greenland ice sheet surface melt
conditions results of which will feed into the 2023 Arctic Report Card. (Oct 19, 2023 -
Completed)
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On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

2.2.4 (In progress) Continue coordinated interdisciplinary Arctic marine climate and ecosystem
observations, and share data and promote synthesis of field observations.; NOAA-OAR (Lead),

NSF (Lead), DHS-USCG, DOI-BOEM, DOI-FWS, NASA, NOAA Fisheries; Target Date 10/24

The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey
Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released
Arctic-COLORS implementation plan and pending NASA funding opportunities. (Nov 14,
2024 - Completed)

The June meeting of the Marine Ecosystems Community of Practice reported out on marine
topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic
Observing Summit (AOS) held in Scotland. The meeting included highlights from the
Pacific Arctic Group meeting, the Distributed Biological Observatory community meeting,
and the developing Arctic regional alliance meeting, including updates related to the
recent UN Decade of Ocean Science for Sustainable Development held in Barcelona,
Spain. (Nov 5, 2024 - Completed)

Funded study: A sustainable, integrated AMBON in the US Arctic This project expanded upon the
pilot national Marine Biodiversity Observing Network (MBON), including the Arctic
MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Sea. AMBON
also links to the Distributed Biological Observatory (DBO), which coordinates long-term
monitoring of biologically productive regions across a broad latitudinal array in the
Arctic. AMBON continues through this study which is funded through the National Ocean
Partnership Program, with contributions from the National Oceanographic and
Atmospheric Administration (NOAA), BOEM, the United States Navy Office of Naval
Research (ONR), and the National Aeronautics and Space Administration (NASA). The
project continues taxonomic and spatial coverage of a ‘microbes to whales’ approach of
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biodiversity observations on the Chukchi shelf and integrates ecosystem level biodiversity
information across existing field programs in order to build a sustainable biodiversity
monitoring network across all ecosystem components.
https://espis.boem.gov/study%20profiles/BOEM-ESP-NT-20-10.pdf; https://ambon-
us.org/ (Nov 4, 2024 - Completed)

Funded study: Arctic Marine Biodiversity and Ecosystem Structure Data Analysis and Synthesis
The purpose of this project is to promote synthesis of data from multiple projects in the
Chukchi Sea (including the Chukchi Ecosystem Observatory, the Arctic Marine Biodiversity
Observing Network, and the Distributed Biological Observatory) to improve our collective
understanding of ecosystem functioning in the context of a changing ocean. Project
partners met in Anchorage in the fall of 2021 to share information and discuss areas for
synthesis. The project is funded by BOEM and UAF and coordinated by UAF.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-02-09.pdf ()

The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team
focused on barriers to working with geospatial data and how QGreenland is working to
remove those barriers. Geospatial data can be challenging to work with for a variety of
reasons. Barriers include time consuming data identification and difficult file formats,
and hesitancy to use Geographic Information System (GIS) software. QGreenland, an NSF
funded project, serves the research community via a free package of integrated
Greenland-focused data that covers many disciplines. QGreenland serves the education
community via curriculum activities and educator-specific programs. All potential and
current users also benefit from extensive how-tos, tutorials, and other support material
to make QGreenland welcoming even to those who have never before used GIS software.
(Oct 17, 2024 - Completed)

The FAIR data management principles advocate for data management systems to be clean,
organized repositories by ensuring data is Findable, Accessible, Interoperable, and
Reusable. However, the reality is that our world is inherently messy and complex, and
data originates from this intricate landscape. As Arctic data repositories grow, and are
used in new modeling techniques like Al/ML, how do we assure the data collected and
models developed are representative and respectful of local communities? How do we
promote CARE data management principles: Collective benefit, Authority to control,
Responsibility, Ethics? One proposed solution is to build societal context in Community
Based System Dynamics models; as community led and researcher supported tools. In
the October 2024 Data Management Collaboration Team meeting, Donald Martin,
leading the Google team SCOUTS (Societal Context Understanding Tools and Solutions),
and Dr. Peter S. Hovmand, Interim Director of the Center for Community Health
Integration, engaged in a discussion centered on societal context knowledge for
responsible research, data collection, data management, modeling and Al-modeling,
with Community Based System Dynamics models. (Oct 10, 2024 - Completed)

The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent
Arctic sea ice conditions from satellite observations and forecasting and an update on
summer 2024 field observations. (Oct 7, 2024 - Completed)

The September 2024 Physical Oceanography Community of Practice meeting discussed insights
on mixing processes in the Arctic Ocean and their impact on its stratification. The Arctic
is a strongly stratified ocean, due in particular to strong freshwater inputs and limited
exchange with the surrounding oceans. At the same time, mixing rates are small, but
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expected to increase with reducing sea ice cover and increased storminess. Stephanie
Waterman (University of British Columbia) presented "Filling in the Map: Understanding
Arctic Ocean mixing rates, mechanisms and space-time geography from ocean
observations." (Sep 18, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural

Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural

Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

The August 2024 meeting of the Sea Ice Community of Practice shared information about recent

advances in sea ice observations in the Pacific Arctic. The meeting included talks
describing a new gridded operational sea ice concentration product for the Alaskan
Arctic and new sea ice observations from ship-based platforms. (Aug 1, 2024 -
Completed)

The June Physical Oceanography Community of Practice meeting featured Cook Inlet

observations and modeling. Cook Inlet is an estuary located in south central Alaska that
has the fourth largest tidal range in the world. It is 180 miles long with large offshore oil
and gas deposits. This session discussed the physical oceanography in Cook Inlet via data
synthesis and numerical modeling. Two experts discussed aggregated physical
oceanographic data sets, upcoming field observations, and model data comparison. (Jun
10, 2024 - Completed)

The 2024 Pre-Field Season Meeting was cohosted by the Field Operations, Marine Ecosystems,

and Sea Ice communities of practice on April 24. The meeting featured lighting-talk
presentations from principal investigators leading research expeditions in Alaska and
Arctic waters in 2024, as well as group discussion. It supported the exchange of
information about planned expedition objectives and facilitated collaborations that
leverage these investments in research about the Arctic marine system. (Apr 24, 2024 -
Completed)

Summary Statement The Post-Field Season Meeting of the Field Operations Community of

Practice in January 2024 featured short talks from recent research expeditions and
observing networks focused on the 2023 field season including first impression of the
marine environment, early findings, and challenges and success. Discussion and
questions and followed talks. Through this meeting we aimed to improve collaboration
among Arctic researchers and observers and expand communications and coordination
with local and Indigenous communities. The December 2023 Marine Ecosystems
community meeting discussed tracking ship activities in the Central Arctic Ocean and its
marginal seas in relation to changing environmental conditions and future fishing
potential for the high Arctic ecosystem. The November 2023 Field Operations community
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meeting aimed to provide an overview of current initiatives to build early-career
leadership in sea-going Arctic research, improve safety and inclusivity on research
vessels, and increase safe and responsible maritime activities in the Bering Strait through
the sharing of real-time weather reports and vessel locations ()

The Post-Field Season Meeting of the Field Operations Community of Practice in January 2024
featured short talks from recent research expeditions and observing networks focused on
the 2023 field season including first impression of the marine environment, early
findings, and challenges and success. Discussion and questions and followed talks.
Through this meeting we aimed to improve collaboration among Arctic researchers and
observers and expand communications and coordination with local and Indigenous
communities. (Mar 5, 2024 - Completed)

The November 2023 the Field Operations community meeting aimed to provide an overview of
current initiatives to build early-career leadership in sea-going Arctic research, improve
safety and inclusivity on research vessels, and increase safe and responsible maritime
activities in the Bering Strait through the sharing of real-time weather reports and vessel
locations. The agenda featured presentations on the Arctic Icebreaker Coordination
Committee (AICC) and University-National Oceanographic Laboratory System (UNOLS)’s
Arctic Chief Scientist Training Cruise, the UNOLS Maintaining an Environment of Respect
Aboard Ships (MERAS) Committee and Arctic Watch. (Mar 5, 2024 - Completed)

The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in
the Central Arctic Ocean and its marginal seas in relation to changing environmental
conditions and future fishing potential for the high Arctic ecosystem. John Bengtson
(Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries
Service, NOAA) presented on the 2021 Central Arctic Ocean Fisheries Agreement (CAOFA)
and the CAOFA Joint Program of Scientific Research and Monitoring (JPSRM). Paul Arthur
Berkman presented on the applications and implications of Satellite Automatic
Identification System (S-AlS), elaborating the 2022 NOAA Arctic Report Card essay.
Relevant resources: NOAA Arctic Report Card 2022 - Satellite Record of Pan-Arctic
Maritime Ship Traffic Next-Generation Arctic Marine Shipping Assessments - Volume 1 -
Informed Decisionmaking for Sustainability Central Arctic Ocean Maritime Ship Traffic.
Volume 2. Informed Decisionmaking for Sustainability (Mar 5, 2024 - Completed)

On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting.
The purpose of this meeting was to update the community on observations and sea ice
field activities planned during the 2024 season and to facilitate coordination of field
activities (supporting deliverables 2.1.2, 2.1.3, and MOMP 3.2). Sofia Montalvo,
Operational Technical Director, US National Ice Center presented a talk titled “USNIC
Services to USG Funded Arctic Activities”. To support coordinated interdisciplinary Arctic
marine climate and ecosystem observations, and share data and promote synthesis of
field observations (2.2.4) Penelope Wagner, Head of Sea Ice Operations, MET Norway Ice
Service presented a talk titled “Ice Watch program for Routine Ship-based Sea Ice
Observations” and Ignatius Rigor, Coordinator, International Arctic Buoy Program,
University of Washington presented a talk titled “Chasing Icebergs: Recent USIABP/IABP
Deployments and Plans for 2024”. Finally, Linette Boisvert, Assistant Lab Chief,
Cryospheric Sciences Lab at NASA Goddard Space Flight Center presented a talk titled
“Arctic Radiation-Cloud-aerosol-Surface eXperiment (ARCSIX) Surface Characterization
Overview” describing the upcoming ARCSIX project which will quantify the contributions
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of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). (Feb 12,
2024 - Completed)

Summary Statement: On September 25th, 2023 the Sea Ice Community of Practice held a
meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary
objectives of this meeting were to provide a comprehensive update on current sea ice
conditions and forecast efforts to foster informed discussions, encourage collaborative
research, and enhance our collective understanding of the rapidly changing Arctic
environment. Ignatius Rigor (University of Washington) shared the International Arctic
Buoy Program (IABP) deployments for 2024 (flights, ice camps, and ice) with the
community to inform and coordinate field activities. (Oct 19, 2023 - Completed)

On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

Summary Statement for 2.2.4 IARPC agencies have continued support of coordinated climate
and ecosystems research observations as described in the 2023 vessel matrix. This
includes coordinated synthesis work including that which is supported by the North
Pacific Research Board's Integrated Ecosystem Research Program focusing on
synthesizing years of ecosystem research in the Arctic. IARPC hosted a discussion on
Harmful Algal Blooms (HABS) in the Arctic and how to communicate those to Alaskan
communities and reports from community observers on board research vessels. The Field
Operations Community of Practice also compiled and shared resources on how to
promote safe and inclusive environments in Arctic research. The Field Operations
Community of Practice also plans to share a mooring location matrix that was discussed
in its April meeting and has also received an update on the International Arctic Buoy
Program. The ocean economy, also known as “blue economy”, plays a pivotal part in
Alaska’s economy as well as the entire nation. Recently the Arctic has experienced rapid
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environmental changes, such as decline of sea ice content and increase of ocean
acidification, which could impact Alaska’s blue economy. The Physical Oceanography
Community of Practice invited two experts to their March 2, 2023 meeting who
presented perspectives on Alaska’ blue economy and Macroalgae Research Inspiring
Novel Energy Resources (MARINER) program. The Marine Ecosystems Community of
Practice hosted an Arctic Marine Synthesis event on June 14, 2023 to inform the
community about some ongoing synthesis projects. These projects will update our
collective understanding of the Arctic marine ecosystem and make important progress
towards improving capacity to forecast future conditions. On May 10, 2023, the Marine
Ecosystems Community of Practice hosted an International Observing event. Jackie
Grebmeier provided highlights of international projects related to pan-Arctic marine
ecosystem observing and future plans that were presented during the annual Arctic
Science Summit Week held in February 2023 in Vienna, Austria. Lee Cooper and Karen
Frey, U.S. Delegates to the International Arctic Science Committee (IASC) Marine Working
Group, shared the results of recent international cooperation. ()

IARPC agencies have continued support of coordinated climate and ecosystems research
observations as described in the 2023 vessel matrix. This includes coordinated synthesis
work including that which is supported by the North Pacific Research Board's Integrated
Ecosystem Research Program focusing on synthesizing years of ecosystem research in the
Arctic. IARPC hosted a discussion on Harmful Algal Blooms (HABS) in the Arctic and how
to communicate those to Alaskan communities and reports from community observers
on board research vessels. The Field Operations Community of Practice also compiled
and shared resources on how to promote safe and inclusive environments in Arctic
research. The Field Operations Community of Practice also plans to shared a mooring
location matrix that was discussed in its April meeting and has also received an update
on the International Arctic Buoy Program. ()

On May 10, 2023, the Marine Ecosystems Community of Practice hosted an International
Observing event. Jackie Grebmeier provided highlights of international projects related
to pan-Arctic marine ecosystem observing and future plans that were presented during
the annual Arctic Science Summit Week held in February 2023 in Vienna, Austria. Lee
Cooper and Karen Frey, U.S. Delegates to the International Arctic Science Committee
(IASC) Marine Working Group, shared the results of recent international cooperation.
Finally, Anna Nikolopoulos joined the event from Norway to share information about
efforts to develop a Pan-Arctic Distributed Biological Observatory. These international
projects are relevant to the US Arctic and its connectivity to the Arctic system as
identified within the US Arctic Research Plan 2022-2026 “Priority Area #2 Arctic Systems
Interactions objectives and goals: Enhance our ability to observe, understand, predict,
and project the Arctic’s dynamic interconnect systems and their links to the Earth
system”. ()

The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June
14, 2023 to inform the community about some ongoing synthesis projects. Elizabeth
Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation entitled “Synthesizing
process studies to resolve Arctic ecosystem responses and feedbacks” and shared
information about two synthesis projects funded by the North Pacific Research Board
(NPRB) and the NOAA OAR Arctic Research Program that represent the synthesis phase
of the Arctic Integrated Ecosystem Research Program (www.nprb.org/arctic-programy/).

77



Martin Sommerkorn (WWF) and Melanie Lancaster (WWF) gave a presentation entitled
"Charting a Way Forward for Arctic Ecosystems and Biodiversity” that summarized an
international Arctic Conservation Forecast project. These projects will update our
collective understanding of the Arctic marine ecosystem and make important progress
towards improving capacity to forecast future conditions. ()

The ocean economy, also known as “blue economy”, plays a pivotal part in Alaska’s economy as
well as the entire nation. Recently the Arctic has experienced rapid environmental
changes, such as decline of sea ice content and increase of ocean acidification, which
could impact Alaska’s blue economy. The effort to build the Alaska’s blue economy
includes the mariculture, using marine macroalgae to produce biofuels. In the Physical
Oceanography Community of Practice's March 2, 2023 meeting, we invited two experts
who presented the perspectives on Alaska’ blue economy and Macroalgae Research
Inspiring Novel Energy Resources (MARINER) program. Justin Sternberg (University of
Alaska Fairbanks and Alaska Blue Economy Center): The Applied Blue Economy:
Developing Industry and Community Engagement in Alaska. Mike Stekoll (University of
Alaska Southeast and University of Alaska Fairbanks): Mariculture of Saccharina
latissima (sugar kelp) as a scalable model for offshore cultivation. (Mar 31, 2023 -
Completed)

2.2.5 (In progress) Convene community-wide workshop highlighting how remote sensing data
products can be used to inform multi-scale land models from plot to pan-Arctic and inform use
of remote sensing data in land surface models.; DOE-SC (Lead), NASA (Lead), DOI-BLM, DOI-
FWS, DOI-NPS, DOI-USGS; Target Date 10/24

The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team
focused on barriers to working with geospatial data and how QGreenland is working to
remove those barriers. Geospatial data can be challenging to work with for a variety of
reasons. Barriers include time consuming data identification and difficult file formats,
and hesitancy to use Geographic Information System (GIS) software. QGreenland, an NSF
funded project, serves the research community via a free package of integrated
Greenland-focused data that covers many disciplines. QGreenland serves the education
community via curriculum activities and educator-specific programs. All potential and
current users also benefit from extensive how-tos, tutorials, and other support material
to make QGreenland welcoming even to those who have never before used GIS software.
(Oct 17, 2024 - Completed)

2.2.6 (In progress) Continue support for research programs that document Arctic marine species
distribution, abundance, biodiversity, health and condition, foraging ecology, demography,
habitat use in the Arctic, and basic life history information as well as age and growth rates of
key links in the food web.; DOI-USGS (Lead), DOD-ONR, DOI-BOEM, DOI-FWS, MMC, NASA,
NOAA, NSF; Target Date 10/24

Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a
Period of Rapid Environmental Change Fall 2019 saw the unprecedented failure of the
fall bowhead hunt at Utgiagvik, with migrating bowhead whales not being seen within
the safe operating zone for the hunters. This study examines recent ecosystem changes in
the Beaufort Sea and how they may be influencing bowhead whale migration patterns. It
aims to describe the biological (zooplankton prey and bowhead whales) and physical
(temperature, salinity) environments in the western and central Beaufort Sea shelf,
including upwelling induced introduction of krill through shelf-edge depressions, and
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evaluate whether environmental and biological conditions near Pt. Barrow have changed
in recent years, and whether recent conditions on the Beaufort Shelf will occur more
frequently. This study is funded by BOEM and carried out by UAF, WHOI, and OSU.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-04.pdf (Nov 4, 2024 -
Completed)

Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas This
study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer
Island, near Northstar Island, to compare the number and type of ringed seal structures
found (breathing holes, basking holes, resting lairs, and pupping lairs) to what was found
there in 1982 and 1983). The study will contribute substantially to improving our
understanding of the winter density, ecology, and habitat use of ringed seals in the
Beaufort Sea oil and gas project areas to evaluate the effects of disturbance on ringed
seals and identify effective mitigation measures. A comparison of the same study area
across 40 years will provide substantial insight into the responses of ringed seals in a
breeding area to changes in sea ice and snow depth due to climate warming. This project
is a partnership between BOEM, BLM, and ADFG.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-01.pdf ()

Funded study: The Impact of Marine Fish Communities on Red-throated Loon Productivity in the
Beaufort Sea This study evaluates the offshore marine use areas of breeding adult loons
and assess the response of red-throated loon reproductive success to differences in the
relative abundance, composition, and nutritional content of nearshore fish communities
that vary in space and time. The project is a partnership between BOEM and USGS.
https.//espis.boem.gov/study%20profiles/BOEM-ESP-AK-20-11.pdf ()

Funded study: Subsistence Harvest and Ifiupiaq Knowledge of Beluga Whales for Wainwright,
Alaska This project aims to be a comprehensive synthesis of knowledge about beluga
hunting for Wainwright to learn about changes and analyze potential impacts of
resource developments. This will include documentation of past practices and conditions,
including indigenous knowledge of how people hunt belugas, and the cultural
significance of belugas and beluga harvest. The project is funded by BOEM and carried
out by the Alaska department of Fish and Game Subsistence Division.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-20-06.pdf ()

Funded study: Understanding the spatial dynamics and movements of Pacific halibut in the
Northern Bering Sea This study uses satellite tagging of Pacific Halibut in the Northern
Bering Sea to assess the distribution and habitat usage of this species near the northern
extent of its known range. https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-
02-15.pdf ()

Funded study: Delineating species and stock boundaries in the Arctic-Bering cisco species pair
This project aims to 1) Characterize genetic variation and population structure of Arctic
and Bering cisco harvested in Alaska’s Arctic coastal communities, and 2) Develop and
validate genetic assay to support community-led monitoring of subsistence resources. It
is being funded by BOEM and UAF, and carried out by UAF and the North Slope Borough.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-02-14.pdf ()

Funded study: Impacts of Sedimentation and Drivers of Variability in the Boulder Patch
Community, Beaufort Sea This ongoing project investigates spatial gradients and
temporal trends in environmental conditions, benthic community structure, and kelp
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Report:

Report:

production in the Boulder Patch, a kelp bed and biodiversity hotspot in the Beaufort Sea.
It also includes evaluation of the effect of sediments on Boulder Patch community and
assessment of artificial reefs as possible habitat mitigation. This project was funded by
BOEM and is being carried out by the University of Texas at Austin and UAF.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-01.pdf ()

Investigating the impacts of oil exposure and changing snow cover on sea ice microbial
communities This project investigated the potential effects of the dual anthropogenic
impacts of thinning sea ice/snow and potential crude oil spill. Results indicate that sea
ice diatoms from the Alaskan Arctic have diverse responses to crude oil contamination
that can be modified by sea ice thickness and snow cover. Low snow conditions and thin
ice are likely to exacerbate crude oil toxicity for the most abundant sea ice diatoms. This
project was funded by BOEM and UAF. Hennon G, Dilliplaine K. 2022. Investigating the
impacts of oil exposure and changing snow cover on sea ice diatom communities in the
Alaskan Arctic. Fairbanks (AK): University of Alaska Coastal Marine Institute and U.S.
Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS Region.
45 p. Report No.: OCS Study BOEM 2022-062.
https://espis.boem.gov/Final%20Reports/BOEM_2022-062.pdf;
https://espis.boem.gov/Final%20Reports/BOEM_2024-004.pdf. (Nov 4, 2024 -
Completed)

Marine Bird Distribution and Abundance in Offshore Waters This study provided current
data, as well as seasonal comparisons, of the distribution and abundance of marine
birds, and secondarily for marine mammals, within BOEM's Arctic Planning Areas. For all
planning areas combined, 10 species accounted for 90% of total birds recorded on
transect and species composition was similar between summer (June-August) and fall
(September—November). Seabird density was highest in Hope Basin followed by Navarin
Basin and Norton Sound. We recorded 18 marine mammal species and 4,580 individuals,
primarily walruses (Odobenus rosmarus) in the Chukchi Sea and gray whales
(Eschrichtius robustus) in Hope and Norton basins. We tagged 92 red phalaropes
(Phalaropus fulicarius) at Arctic breeding sites in Alaska (2017-2020); most individuals
migrated west and then south through the Bering Strait, after which, individual routes
tended to diverge as individuals migrated along both the Russian and Alaskan coastlines.
Funding was provided by BOEM in partnership with USFWS. Labunski EA, Kuletz KJ,
Lanctot S, Saalfeld S, Morgan TC, McGuire RL, Gall AE (USFWS, Migratory Bird
Management, Anchorage, AK and ABR, Inc. Fairbanks, AK). 2022. Marine bird
distribution and abundance in the northern Bering and Chukchi seas. Anchorage (AK):
U.S. Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS
Region. 174 p. Report No.: OCS Study BOEM 2022-067.
https://espis.boem.gov/Final%20Reports/BOEM_2022-067.pdf. (Nov 4, 2024 -
Completed)

Report: Arctic Ecosystem Integrated Survey, Phase Il (FWS): Seabird Community Structure and

Seabird-Prey Dynamics This study provided current data, as well as seasonal and
interannual comparisons, on the distribution and abundance of marine birds, and
secondarily for marine mammals during two integrated ecosystem studies: Arctic Shelf
Growth, Advection, Respiration, and Deposition Rate Experiments (ASGARD; two
research cruises) and the Arctic Integrated Ecosystem Survey, Phase Il; Upper Trophic
Level (Arctic IES; two research cruises). The AIERP seabird studies and products provide
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evidence of changes in seabird distribution and relative abundance in response to
changes in physical oceanography, prey species, and the influx of large predatory fish th
Kuletz KJ, Labunski EA, Morgan TC, Bankert A, Gall AE (USFWS, Migratory Bird
Management, Anchorage, AK and ABR, Inc., Fairbanks, AK). 2022. Arctic ecosystem
integrated survey, phase Il: seabird community structure and seabird-prey dynamics.
Anchorage (AK): U.S. Department of the Interior, Bureau of Ocean Energy Management,
Alaska OCS Region. 169 p. Report No.: OCS Study BOEM 2022-020.
https://espis.boem.gov/Final%20Reports/BOEM_2022-020.pdf.at occurred during this
study. Funding was provided by BOEM in partnership with USFWS. (Nov 4, 2024 -
Completed)

Report: Utilization of the under-ice habitat by Arctic Cod in the western Arctic Ocean: a
multidisciplinary collaborative study This study examined the use of newly formed sea
ice in the Chukchi and Beaufort seas by Arctic cod during the fall of 2019, assessed their
abundance and body condition, and quantified the abundance of potential zooplankton
prey in the water column below the sea ice. We found that Arctic cod were widely
distributed along the Chukchi and Beaufort slopes at the ice-water interface and in
several layers within the water column (as inferred from acoustic backscatter). Arctic cod
were feeding on copepods and other zooplankton found in low to moderate abundances
in the upper water column and on sea ice-associated zooplankton but Arctic cod sampled
at the ice-water interface were in poor energetic condition with lipid levels that are
associated with starvation in the laboratory. This project was funded by BOEM and UAF.
Mueter F, Flores H, Pinchuk A, Copeman L, Maes S, Geoffroy M, Chapman Z, Weems J.
2023. Ice-associated Arctic cod along the Chukchi Sea and Beaufort Sea slopes during
late fall 2019. Fairbanks (AK): University of Alaska Coastal Marine Institute and U.S.
Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS Region.
63 p. Report No.: OCS Study BOEM 2023-014.
https://espis.boem.gov/Final%20Reports/BOEM_2023-014.pdf. (Nov 4, 2024 -
Completed)

Report: Evaluating Novel Assessment Approaches for Coastal Ice Seal Haulout Areas and
Behavior in the Alaska Chukchi and Beaufort Seas This project used time-lapse cameras
and other monitoring to describe the relative abundance and presence of spotted seals
at four haulout sites during the 2020-2022 open-water seasons. Results are further
described in the context of local environmental observations from community-based
observers in Utgiagvik, Alaska. This project was funded by BOEM and done in partnership
with UAF and the NSB. Hauser DDW, Von Duyke A. 2023. Evaluating novel assessment
approaches for coastal ice seal haulout areas and behavior in the Alaska Chukchi and
Beaufort seas. Fairbanks (AK): University of Alaska Coastal Marine Institute and U.S.
Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS Region.
76 p. Report No.: OCS Study BOEM 2022-080.
https://espis.boem.gov/Final%20Reports/BOEM_2022-080.pdf. (Nov 4, 2024 -
Completed)

Summary Statement The December 2023 Marine Ecosystems community meeting discussed
tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to
changing environmental conditions and future fishing potential for the high Arctic
ecosystem. NOAA Fisheries marine mammal biologists plan to conduct an aerial survey
in April 2024 to count ribbon, spotted, ringed, and bearded seals in the U.S. waters of the
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Bering Sea. The goals are to estimate the abundance of these species and understand
how they are responding to changes in the sea ice conditions. Scientists from NOAA
Fisheries’ Alaska Fisheries Science Center and the Cooperative Institute for Climate,
Ocean, and Ecosystem Studies would like to collaborate with coastal communities of the
Bering Sea to identify Alaska Native subsistence hunters who can participate with us on
the survey flights. The Marine Mammal Commission funded research on two arctic
marine mammal research projects during 2023 on topics of (1) optimizing body condition
evaluation in two beluga whale populations using subsistence harvest skin and blubber
samples (2) and determining the relationship between prey, body condition and
pregnancy in bowhead whales to predict the effects of climate change. The USGS Alaska
Science Center, US Fish and Wildlife Service and Alaska Department of Fish and Game
published a paper in the journal Ecological Indicators using environmental and ecological
data to estimate the body condition and recruitment of polar bears in the Chukchi Sea
during 2018-2022 when polar bear data collection was not possible due to poor spring
sea ice conditions. ()

The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in
the Central Arctic Ocean and its marginal seas in relation to changing environmental
conditions and future fishing potential for the high Arctic ecosystem. John Bengtson
(Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries
Service, NOAA) presented on the 2021 Central Arctic Ocean Fisheries Agreement (CAOFA)
and the CAOFA Joint Program of Scientific Research and Monitoring (JPSRM). Paul Arthur
Berkman presented on the applications and implications of Satellite Automatic
Identification System (S-AlS), elaborating the 2022 NOAA Arctic Report Card essay.
Relevant resources: NOAA Arctic Report Card 2022 - Satellite Record of Pan-Arctic
Maritime Ship Traffic Next-Generation Arctic Marine Shipping Assessments - Volume 1 -
Informed Decisionmaking for Sustainability Central Arctic Ocean Maritime Ship Traffic.
Volume 2. Informed Decisionmaking for Sustainability (Mar 5, 2024 - Completed)

NOAA Fisheries marine mammal biologists plan to conduct an aerial survey in April 2024 to count
ribbon, spotted, ringed, and bearded seals in the U.S. waters of the Bering Sea. The goals
are to estimate the abundance of these species and understand how they are responding
to changes in the sea ice conditions. Scientists from NOAA Fisheries’ Alaska Fisheries
Science Center and the Cooperative Institute for Climate, Ocean, and Ecosystem Studies
would like to collaborate with coastal communities of the Bering Sea to identify Alaska
Native subsistence hunters who can participate with us on the survey flights. This project
is included in the annual Alaska Ice Seal Research Plan which describes research priorities
for ice-associated seals in Alaska, and was developed by the Alaska Native Ice Seal
Committee, Co-management Working group. See NOAA Research Brief here:
https://media.fisheries.noaa.gov/2024-02/2024-Ice-Seals-Aerial-Survey-Research-

Brief.pdf ()

The Marine Mammal Commission funded research on two arctic marine mammal research
projects during 2023 on topics of (1) optimizing body condition evaluation in two beluga
whale populations using subsistence harvest skin and blubber samples (2) and
determining the relationship between prey, body condition and pregnancy in bowhead
whales to predict the effects of climate change. More information available at:
https://www.mmc.gov/grants-and-research-survey/grant-awards/2023-grant-awards/

()
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Study Uses Environmental Indicators to Assess Polar Bear Body Condition and Recruitment: The
USGS Alaska Science Center, US Fish and Wildlife Service and Alaska Department of Fish
and Game published a paper in the journal Ecological Indicators using environmental and
ecological data to estimate the body condition and recruitment of polar bears in the
Chukchi Sea during 2018-2022 when polar bear data collection was not possible due to
poor spring sea ice conditions. Environmental and ecological variables as well as
estimates of polar bear body condition and recruitment appeared to remain largely
stable and within the range of values observed from data collected 2008-2017. This
paper provided a template for using environmental and ecological data to assess
potential changes in polar bear population parameters during periods when direct data
collection is not feasible. The publication in Ecological Indicators is available at:
https://doi.org/10.1016/].ecolind.2024.111638. (Contact: Karyn Rode, krode@usgs.gov,
Anchorage, AK) ()

Summary Statement: NOAA Fisheries is conducting work around aerial surveys for ice seals and
polar bears community engagement. The goal of the program is to estimate the
abundance of ringed, bearded, spotted, and ribbon seals and understand how these
animals are responding to changes in the Arctic. Information is provided to managers to
inform their decisions. As the Arctic opens to more industrial activity, having current
information about these species will help equip managers to make better decisions than
they can if they are working with out of date information. This benefits communities by
helping to ensure that sustainable populations are maintained for subsistence hunting
activities. Data is also provided to the U.S. Fish and Wildlife Service to help with their
efforts to monitor polar bear populations. The program recognizes the importance of
these species to coastal communities as a source of food and material to sustain cultural
practices. It is a priority to work together to improve these survey efforts. In the future
the program hopes to have a productive conversation to help us better serve coastal
communities of Alaska. Scientists from the USGS Alaska Science Center and the
University of Wisconsin authored two papers on polar bear health. The first study, which
evaluated relationships between changing environmental conditions and bear physiology
published in July 2023, found evidence of dysregulation of water balance following years
with a lower annual Arctic oscillation index (AOI). Water balance in polar bears is linked
to their diet, primarily via consumption of ringed seal blubber, and body condition of
ringed seals typically declines in years with a lower AOI. In addition, polar bear liver
enzyme values increased over time, which is suggestive of potential hepatocyte damage
as the Arctic has warmed. The second study used metagenomic DNA sequencing to
characterize the serum virile of polar bears. Researchers identified 48 viruses, all of the
family Anelloviridae. Anelloviruses are small, ubiquitous infectious agents with circular
single-stranded DNA genomes that are not known to cause disease but, in humans,
covary in diversity and load with immunological compromise. These studies provide
insight into how changes to the Arctic marine ecosystem are influencing polar bear
health. The papers are available from Global Change Biology and Conservation
Physiology at: https.//doi.org/10.1111/gcb.16883 and Conservation Physiology at:
https://doi.org/10.1093/conphys/coad054. (Oct 19, 2023 - Completed)

NOAA Fisheries is conducting work around aerial surveys for ice seals and polar bears community
engagement. The goal of the program is to estimate the abundance of ringed, bearded,
spotted, and ribbon seals and understand how these animals are responding to changes
in the Arctic. Information is provided to managers to inform their decisions. As the Arctic
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opens to more industrial activity, having current information about these species will
help equip managers to make better decisions than they can if they are working with out
of date information. This benefits communities by helping to ensure that sustainable
populations are maintained for subsistence hunting activities. Data is also provided to
the U.S. Fish and Wildlife Service to help with their efforts to monitor polar bear
populations. The program recognizes the importance of these species to coastal
communities as a source of food and material to sustain cultural practices. It is a priority
to work together to improve these survey efforts. In the future the program hopes to
have a productive conversation to help us better serve coastal communities of Alaska.
See flier for more information. ()

Throughout much of their range, polar bears are increasingly using terrestrial habitats in
response to Arctic sea ice decline. A paper in December of 2022 by USGS and USFWS
examined trends in land use over three decades by polar bears in the southern Beaufort
Sea (SB) and Chukchi Sea (CS) where bears have traditionally spent most of the year on
the sea ice. The study estimated future land use through 2040 by extrapolating trends
and by combining observed relationships between land use and sea ice with projections
of future sea ice from an ensemble of earth system models. The study estimated that 50-
62% of SB and 79-88% of CS bears will spend 90—-108 and 110-126 days onshore during
summer in the SB and CS, respectively, by 2040. Observed and forecasted increases in
polar bear land occupancy puts more bears in proximity to human activities and
settlements for longer durations while extending the lack of access to their primary prey.
The paper is available at: https://doi.org/10.1016/j.gecco.2022.e02319 ()

Scientists from the USGS Alaska Science Center and the University of Wisconsin authored two
papers on polar bear health. The first study, which evaluated relationships between
changing environmental conditions and bear physiology, found evidence of dysregulation
of water balance following years with a lower annual Arctic oscillation index (AOl). Water
balance in polar bears is linked to their diet, primarily via consumption of ringed seal
blubber, and body condition of ringed seals typically declines in years with a lower AOI. In
addition, polar bear liver enzyme values increased over time, which is suggestive of
potential hepatocyte damage as the Arctic has warmed. The second study used
metagenomic DNA sequencing to characterize the serum virile of polar bears.
Researchers identified 48 viruses, all of the family Anelloviridae. Anelloviruses are small,
ubiquitous infectious agents with circular single-stranded DNA genomes that are not
known to cause disease but, in humans, covary in diversity and load with immunological
compromise. These studies provide insight into how changes to the Arctic marine
ecosystem are influencing polar bear health. The papers are available from Global
Change Biology and Conservation Physiology at: https://doi.org/10.1111/gcb.16883 and
Conservation Physiology at: https://doi.org/10.1093/conphys/coad054. ()

In June of 2022, USFWS, BLM, USGS and industry collaborators quantified the effectiveness of
aerial infrared (AIR) surveys for locating polar bear maternal dens during winter on the
North Slope of Alaska. The distribution of polar bear maternal denning in northern
Alaska coincides with petroleum exploration and construction, raising concerns that
human activities may disrupt denning. For ~15 years, winter AIR surveys have been used
to search for dens within industry activity areas so that steps could be taken to avoid den
disturbance, however the efficacy of AIR has been uncertain. The team evaluated three
designs of AIR surveys for detection probability of artificial dens and the relationship of
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detection with environmental and operational covariates. In two designs that closely
resembled AIR surveys flown by industry, detection probability was 15% and 24%. AIR,
alone, is unlikely to detect most polar bear dens and resource managers should consider
other options such as habitat mapping and probabilistic den distribution, as well as AIR
methodology improvements, for minimizing impacts of industry on denning polar bears.
The research was published in the Wildlife Society Bulletin. ()

USGS Alaska Science Center biologists collaborated with biologists from USGS Upper Midwest
Environmental Science Center and the Alaska Department of Fish and Game to evaluate
effects of marine vessel exposure on Pacific walrus behavior. Although data limitations
precluded this study from determining at what distance vessel exposure affects walrus
behavior, it provided an upper 17km bound on the distance at which the vessels
encountered may disturb foraging walruses. When more situation-specific information is
lacking, this distance could be used as a conservative buffer to maintain between vessels
and areas of high use by foraging walruses. Studies on behavioral consequences of closer
proximities between walruses and vessels are needed, and our assessments of data
limitations and statistical power can be used for such future studies. The paper can be
accessed at: https://doi.org/10.1002/ecs2.4433 ()

The Pacific walrus ranges across the Bering and Chukchi seas during the year. This wide
geographic distribution makes it difficult to estimate Pacific walrus population
abundance. However, recent technological advances in genetics and drone imagery have
generated precise regional and range-wide abundance estimates. In a new post to the
USGS Alaska Science Center Q&A series, we talk with USGS research biologists Tony
Fischbach and William Beatty about two new approaches that they each recently took
towards estimating the number of walruses in the Chukchi Sea region. The first approach
used a drone or unoccupied aerial system (UAS) to fly surveys over walruses resting on a
beach in northwestern Alaska. The second approach was based on a five-year genetic
mark-recapture study based on samples from biopsy darting of walruses to estimate
survival rates and abundance. Read the Q&A to learn more:
https://www.usgs.gov/centers/alaska-science-center/science/usgs-alaska-qa-series . ()

Summary Statement for 2.2.6 The 2023 Pre-field season meeting led by the Field Operations CoP
was held on May 25, 2023 in collaboration with the Sea Ice and Marine Ecosystems CoPs.
The meeting provided an overview of vessel-based research cruises taking place in 2023
and provided space for Pls and participants to share opportunities for collaboration on
the cruises and share community engagement plans. USGS Alaska Science Center and
Upper Midwest Environmental Sciences Center research wildlife biologist William Beatty
will be co-principal investigator on a Pacific walrus research cruise on the RV Norseman
I, which occurred from June 5 - July 2, 2023. In collaboration with the Eskimo Walrus
Commission and the U.S. Fish and Wildlife Service (USFWS), the overall goal of the
research cruise is to collect data to study Pacific walrus population dynamics. USGS
crews will collect information on the age structure of the walrus population while USFWS
crews will collect biopsies from walruses hauled-out on sea ice. Three Alaska Native
walrus experts from St. Lawrence Island will be on board the cruise vessel to advise on
walrus behaviors, environmental conditions, and travel in sea ice. Data collected will
eventually be combined into one population model to estimate Pacific walrus population
abundance, survival, and population trend. On May 10, 2023, the Marine Ecosystems
Community of Practice hosted an International Observing event. Jackie Grebmeier
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provided highlights of international projects related to pan-Arctic marine ecosystem
observing and future plans that were presented during the annual Arctic Science Summit
Week held in February 2023 in Vienna, Austria. Lee Cooper and Karen Frey, U.S.
Delegates to the International Arctic Science Committee (IASC) Marine Working Group,
shared the results of recent international cooperation. ()

Collaborative Walrus Field Work in Alaska. USGS Alaska Science Center and Upper Midwest
Environmental Sciences Center research wildlife biologist William Beatty will be co-
principal investigator on a Pacific walrus research cruise on the RV Norseman Il, which
will occur from June 5 - July 2, 2023. In collaboration with the Eskimo Walrus Commission
and the U.S. Fish and Wildlife Service (USFWS), the overall goal of the research cruise is
to collect data to study Pacific walrus population dynamics. USGS crews will collect
information on the age structure of the walrus population while USFWS crews will collect
biopsies from walruses hauled-out on sea ice. Three Alaska Native walrus experts from
St. Lawrence Island will be on board the cruise vessel to advise on walrus behaviors,
environmental conditions, and travel in sea ice. Data collected will eventually be
combined into one population model to estimate Pacific walrus population abundance,
survival, and population trend. More information about the cruise can be found here:
https://www.usgs.gov/centers/alaska-science-center/science/qa-vessel-cruise-estimates-
pacific-walrus-demography Contact: John Pearce, jpearce@usgs.gov , Anchorage, AK
(Jun 30, 2023 - Completed)

On May 10, 2023, the Marine Ecosystems Community of Practice hosted an International
Observing event. Jackie Grebmeier provided highlights of international projects related
to pan-Arctic marine ecosystem observing and future plans that were presented during
the annual Arctic Science Summit Week held in February 2023 in Vienna, Austria. Lee
Cooper and Karen Frey, U.S. Delegates to the International Arctic Science Committee
(IASC) Marine Working Group, shared the results of recent international cooperation.
Finally, Anna Nikolopoulos joined the event from Norway to share information about
efforts to develop a Pan-Arctic Distributed Biological Observatory. These international
projects are relevant to the US Arctic and its connectivity to the Arctic system as
identified within the US Arctic Research Plan 2022-2026 “Priority Area #2 Arctic Systems
Interactions objectives and goals: Enhance our ability to observe, understand, predict,
and project the Arctic’s dynamic interconnect systems and their links to the Earth
system”. ()

The 2023 Pre-field season meeting led by the Field Operations CoP was held 25 May 2023 in
collaboration with the Sea Ice and Marine Ecosystems CoPs. The meeting provided an
overview of vessel-based research cruises taking place in 2023 and provided space for Pls
and participants to share opportunities for collaboration on the cruises and share
community engagement plans. Several planned research activities, for example, include
monitoring primary productivity, abundance and distribution of juvenile pollack and
other groundfish; steller sea lion abundance and health; Pacific walrus population
dynamics; and several bottom trawl surveys. A full summary of the 2023 research
cruises shared at the meeting is summarized in the following slide deck.
https.//www.iarpccollaborations.org/members/documents/24091 ()

Scientists from McGill University, the USGS Alaska Science Center, University of Washington, and
the USGS Nebraska Cooperative Fish and Wildlife Unit developed and evaluated DNA
metabarcoding to identify the presence of pinniped and cetacean prey DNA in fecal
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samples of polar bears. Prey DNA detection frequencies and relative abundances were
compared to estimates from quantitative fatty acid signature analysis (QFASA) for a
subset of bears. Ringed seal and bearded seal were the main prey identified by both
methods, but QFASA also identified 2 cetacean species not found by prey DNA. The
differences were likely related to the different dietary timescales captured by each
approach. Fecal DNA metabarcoding is useful for identifying recent prey of polar bears
and complements longer-term QFASA diet estimates. Contact: Todd Atwood,
tatwood@usgs.gov, Anchorage, AK Franz, M., L. Whyte, T.C. Atwood, D. Menning, S.A.
Sonsthagen, S.L. Talbot, K.L. Laidre, E. Gonzalez, M.A. McKinney. 2023. Fecal DNA
metabarcoding in polar bears (Ursus maritimus) from two different ecoregions provides
credible short-term diet estimates and explains variation in their gut microbiome. Marine
Ecology Progress Series 74:131-147. https://doi.org/10.3354/meps14228 (Apr 14, 2023 -
Completed)

2.2.7 (In progress) Produce and support publications and data products enhancing understanding
of the linkages among marine species, oceanographic and sea ice conditions, and climate
change. Specifically improve understanding of mechanisms that affect trends in trophic
interactions, abundance, distribution, vital rates, and behavior.; DOI-USGS (Lead), NOAA-OAR
(Lead), DOD-ONR, DOI-BOEM, DOI-FWS, MMC, NASA, NSF; Target Date 10/24

The June meeting of the Marine Ecosystems Community of Practice reported out on marine
topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic
Observing Summit (AOS) held in Scotland. The meeting included highlights from the
Pacific Arctic Group meeting, the Distributed Biological Observatory community meeting,
and the developing Arctic regional alliance meeting, including updates related to the
recent UN Decade of Ocean Science for Sustainable Development held in Barcelona,
Spain. (Nov 5, 2024 - Completed)

Funded study: A sustainable, integrated AMBON in the US Arctic This project expanded upon the
pilot national Marine Biodiversity Observing Network (MBON), including the Arctic
MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Sea. AMBON
also links to the Distributed Biological Observatory (DBO), which coordinates long-term
monitoring of biologically productive regions across a broad latitudinal array in the
Arctic. AMBON continues through this study which is funded through the National Ocean
Partnership Program, with contributions from the National Oceanographic and
Atmospheric Administration (NOAA), BOEM, the United States Navy Office of Naval
Research (ONR), and the National Aeronautics and Space Administration (NASA). The
project continues taxonomic and spatial coverage of a ‘microbes to whales’ approach of
biodiversity observations on the Chukchi shelf and integrates ecosystem level biodiversity
information across existing field programs in order to build a sustainable biodiversity
monitoring network across all ecosystem components.
https://espis.boem.gov/study%20profiles/BOEM-ESP-NT-20-10.pdf; https://ambon-
us.org/ (Nov 4, 2024 - Completed)

Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a
Period of Rapid Environmental Change Fall 2019 saw the unprecedented failure of the
fall bowhead hunt at Utgiagvik, with migrating bowhead whales not being seen within
the safe operating zone for the hunters. This study examines recent ecosystem changes in
the Beaufort Sea and how they may be influencing bowhead whale migration patterns. It
aims to describe the biological (zooplankton prey and bowhead whales) and physical
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(temperature, salinity) environments in the western and central Beaufort Sea shelf,
including upwelling induced introduction of krill through shelf-edge depressions, and
evaluate whether environmental and biological conditions near Pt. Barrow have changed
in recent years, and whether recent conditions on the Beaufort Shelf will occur more
frequently. This study is funded by BOEM and carried out by UAF, WHOI, and OSU.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-04.pdf (Nov 4, 2024 -
Completed)

Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas This
study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer
Island, near Northstar Island, to compare the number and type of ringed seal structures
found (breathing holes, basking holes, resting lairs, and pupping lairs) to what was found
there in 1982 and 1983). The study will contribute substantially to improving our
understanding of the winter density, ecology, and habitat use of ringed seals in the
Beaufort Sea oil and gas project areas to evaluate the effects of disturbance on ringed
seals and identify effective mitigation measures. A comparison of the same study area
across 40 years will provide substantial insight into the responses of ringed seals in a
breeding area to changes in sea ice and snow depth due to climate warming. This project
is a partnership between BOEM, BLM, and ADFG.
https.//espis.boem.gov/study%20profiles/BOEM-ESP-AK-21-01.pdf ()

Funded study: The Impact of Marine Fish Communities on Red-throated Loon Productivity in the
Beaufort Sea This study evaluates the offshore marine use areas of breeding adult loons
and assess the response of red-throated loon reproductive success to differences in the
relative abundance, composition, and nutritional content of nearshore fish communities
that vary in space and time. The project is a partnership between BOEM and USGS.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-20-11.pdf ()

Funded study: Subsistence Harvest and Ifiupiag Knowledge of Beluga Whales for Wainwright,
Alaska This project aims to be a comprehensive synthesis of knowledge about beluga
hunting for Wainwright to learn about changes and analyze potential impacts of
resource developments. This will include documentation of past practices and conditions,
including indigenous knowledge of how people hunt belugas, and the cultural
significance of belugas and beluga harvest. The project is funded by BOEM and carried
out by the Alaska department of Fish and Game Subsistence Division.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-20-06.pdf ()

Funded study: Impacts of Sedimentation and Drivers of Variability in the Boulder Patch
Community, Beaufort Sea This ongoing project investigates spatial gradients and
temporal trends in environmental conditions, benthic community structure, and kelp
production in the Boulder Patch, a kelp bed and biodiversity hotspot in the Beaufort Sea.
It also includes evaluation of the effect of sediments on Boulder Patch community and
assessment of artificial reefs as possible habitat mitigation. This project was funded by
BOEM and is being carried out by the University of Texas at Austin and UAF.
https://espis.boem.gov/study%20profiles/BOEM-ESP-AK-19-01.pdf ()

Report: Marine Bird Distribution and Abundance in Offshore Waters This study provided current
data, as well as seasonal comparisons, of the distribution and abundance of marine
birds, and secondarily for marine mammals, within BOEM's Arctic Planning Areas. For all
planning areas combined, 10 species accounted for 90% of total birds recorded on
transect and species composition was similar between summer (June-August) and fall
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Report:

Report:

(September—November). Seabird density was highest in Hope Basin followed by Navarin
Basin and Norton Sound. We recorded 18 marine mammal species and 4,580 individuals,
primarily walruses (Odobenus rosmarus) in the Chukchi Sea and gray whales
(Eschrichtius robustus) in Hope and Norton basins. We tagged 92 red phalaropes
(Phalaropus fulicarius) at Arctic breeding sites in Alaska (2017-2020); most individuals
migrated west and then south through the Bering Strait, after which, individual routes
tended to diverge as individuals migrated along both the Russian and Alaskan coastlines.
Funding was provided by BOEM in partnership with USFWS. Labunski EA, Kuletz KJ,
Lanctot S, Saalfeld S, Morgan TC, McGuire RL, Gall AE (USFWS, Migratory Bird
Management, Anchorage, AK and ABR, Inc. Fairbanks, AK). 2022. Marine bird
distribution and abundance in the northern Bering and Chukchi seas. Anchorage (AK):
U.S. Department of the Interior, Bureau of Ocean Energy Management, Alaska OCS
Region. 174 p. Report No.: OCS Study BOEM 2022-067.
https://espis.boem.gov/Final%20Reports/BOEM_2022-067.pdf. ()

Arctic Ecosystem Integrated Survey, Phase Il (FWS): Seabird Community Structure and
Seabird-Prey Dynamics This study provided current data, as well as seasonal and
interannual comparisons, on the distribution and abundance of marine birds, and
secondarily for marine mammals during two integrated ecosystem studies: Arctic Shelf
Growth, Advection, Respiration, and Deposition Rate Experiments (ASGARD; two
research cruises) and the Arctic Integrated Ecosystem Survey, Phase Il; Upper Trophic
Level (Arctic IES; two research cruises). The AIERP seabird studies and products provide
evidence of changes in seabird distribution and relative abundance in response to
changes in physical oceanography, prey species, and the influx of large predatory fish th
Kuletz KJ, Labunski EA, Morgan TC, Bankert A, Gall AE (USFWS, Migratory Bird
Management, Anchorage, AK and ABR, Inc., Fairbanks, AK). 2022. Arctic ecosystem
integrated survey, phase Il: seabird community structure and seabird-prey dynamics.
Anchorage (AK): U.S. Department of the Interior, Bureau of Ocean Energy Management,
Alaska OCS Region. 169 p. Report No.: OCS Study BOEM 2022-020.
https://espis.boem.gov/Final%20Reports/BOEM_2022-020.pdf.at occurred during this
study. Funding was provided by BOEM in partnership with USFWS. (Nov 4, 2024 -
Completed)

Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program
The overarching research question addressed by the Arctic IERP (Arctic Integrated
Ecosystem Research Program) was the following: “How will reductions in Arctic sea ice
and the associated changes in the physical environment influence the flow of energy
through the ecosystem in the Chukchi Sea?” The Arctic IERP provided funding for the
following scientific research projects: e Arctic Shelf Growth, Advection, Respiration, and
Deposition Rate Experiments (ASGARD) e Arctic Shelf Growth, Advection, Respiration,
and Deposition Rate Experiments (ASGARD): Marine Mammals e Arctic Integrated
Ecosystem Study (IES): Oceanography & Lower Trophic Levels. The Arctic IERP was led by
NPRB and included partnership with BOEM, the North Slope Borough/Shell Baseline
Studies Program, and the Office of Naval Research (ONR) Marine Mammals & Biology
Program. The proposals funded under the Arctic IERP brought generous in-kind support
from the National Oceanic & Atmospheric Administration (NOAA), University of Alaska
Fairbanks (UAF), U.S. Fish & Wildlife Service (USFWS), and National Science Foundation
(NSF). The program was developed in coordination with the Interagency Arctic Research
Policy Committee (IARPC) and the U.S. Arctic Research Commission (USARC). e Arctic
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Integrated Ecosystem Study (IES): Upper Trophic Levels o Chukchi Coastal Communities’
Understanding of and Responses to Environmental Change. Dickson D, Baker M (North
Pacific Research Board, Anchorage, AK). 2023. Collaboration with the North Pacific
Research Board, Arctic Marine Research Program. Anchorage (AK): U.S. Department of
the Interior, Bureau of Ocean Energy Management, Alaska OCS Region. 1,989 p. Report
No.: OCS Study BOEM 2022-039. https://espis.boem.gov/final%20reports/BOEM_2022-
039.pdf. (Nov 4, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

The August 2024 meeting of the Sea Ice Community of Practice shared information about recent
advances in sea ice observations in the Pacific Arctic. The meeting included talks
describing a new gridded operational sea ice concentration product for the Alaskan
Arctic and new sea ice observations from ship-based platforms. (Aug 1, 2024 -
Completed)

Summary Statement The December 2023 Marine Ecosystems community meeting discussed
tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to
changing environmental conditions and future fishing potential for the high Arctic
ecosystem. The USGS Alaska Science Center, Environment and Climate Change Canada,
Washington State University, and Alaska Department of Fish and Game measured the
energy expenditure, behavior, diet, movement, and changes in the body composition of
20 polar bears on land near western Hudson Bay, Canada. The results confirm that
increased land use by polar bears will negatively affect body condition with subsequent
effects on reproduction and survival in areas on land where marine mammal prey are
inaccessible. The USGS and U.S. Fish and Wildlife Service have refined tools for heat
stress detection in Pacific salmon with ~95% accuracy. A biomarker is measured in the
lab from a small piece of tissue that can be non-lethally collected from salmon and works
much like a test from a medial or veterinary setting, interpreting the result as 'normal’ or
‘abnormal’. The USGS Alaska Science Center, the U.S. Forest Service, and Polar Bears
International updated a polar bear model (now version 3.0) and compared predictions of
global polar bear population status among four circumpolar Arctic regions. Consistent
with the previous two versions of the model, the new forecast finds that polar bears will
continue to experience increasing probability of declining or greatly declining
populations throughout the 21st century, but with some variation by greenhouse gas
emission scenario. The findings continue to inform priorities for inventory, monitoring,
and research needs for both the U.S. Fish and Wildlife Service and the Bureau of Land
Management. ()

The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in
the Central Arctic Ocean and its marginal seas in relation to changing environmental
conditions and future fishing potential for the high Arctic ecosystem. John Bengtson
(Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries
Service, NOAA) presented on the 2021 Central Arctic Ocean Fisheries Agreement (CAOFA)
and the CAOFA Joint Program of Scientific Research and Monitoring (JPSRM). Paul Arthur
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Berkman presented on the applications and implications of Satellite Automatic
Identification System (S-AlS), elaborating the 2022 NOAA Arctic Report Card essay.
Relevant resources: NOAA Arctic Report Card 2022 - Satellite Record of Pan-Arctic
Maritime Ship Traffic Next-Generation Arctic Marine Shipping Assessments - Volume 1 -
Informed Decisionmaking for Sustainability Central Arctic Ocean Maritime Ship Traffic.
Volume 2. Informed Decisionmaking for Sustainability (Mar 5, 2024 - Completed)

USGS Alaska Science Center, Environment and Climate Change Canada, Washington State
University, and Alaska Department of Fish and Game measured the energy expenditure,
behavior, diet, movement, and changes in the body composition of 20 polar bears on
land near western Hudson Bay, Canada. The results confirm that increased land use by
polar bears will negatively affect body condition with subsequent effects on reproduction
and survival in areas on land where marine mammal prey are inaccessible. The paper is
available at: https://doi.org/10.1038/s41467-023-44682-1. ()

The USGS and U.S. Fish and Wildlife Service have refined tools for heat stress detection in Pacific
salmon with ~95% accuracy. A biomarker is measured in the lab from a small piece of
tissue that can be non-lethally collected from salmon and works much like a test from a
medial or veterinary setting, interpreting the result as 'normal’ or '‘abnormal’. This heat
stress testing supports ongoing studies to understand and mitigate Pacific salmon
population declines in Western Alaska and southcentral Alaska with Tribal, Federal, and
State managers. The report is available online at:
https://doi.org/10.1093/conphys/coad092. ()

The USGS Alaska Science Center, the U.S. Forest Service, and Polar Bears International updated a
polar bear model (now version 3.0) and compared predictions of global polar bear
population status among four circumpolar Arctic regions. Consistent with the previous
two versions of the model, the new forecast finds that polar bears will continue to
experience increasing probability of declining or greatly declining populations
throughout the 21st century, but with some variation by greenhouse gas emission
scenario. Populations within the Polar Basin Divergent Ice Ecoregion (includes the
Southern Beaufort Sea subpopulation in northern Alaska) have the highest predicted
probability of declines. The findings continue to inform priorities for inventory,
monitoring, and research needs for both the U.S. Fish and Wildlife Service and the
Bureau of Land Management. The report is available at:
https://doi.org/10.1016/j.ecolind.2023.111130. ()

2.3 Understand interactions between social, ecological, and physical Arctic systems, particularly in the
context of coastal, climate, and cryospheric change.

2.3.1 (Met) Observe, understand, and model processes to manage and mitigate potential and
realized threats from coastal invasive species, biotoxicoses, and wildlife diseases on animals
and human populations via existing research networks and initiatives, publications,
participation in scientific meetings, and public engagement.; HHS-NIEHS (Lead), DOI-BOEM,
DOI-FWS, DOI-USGS, MMC, NOAA; Target Date 10/24

Summary Statement: The National Institute of Environmental Health Services reported that they
have 3 research projects that address this deliverable. These projects include: 1)
“Hazardous Materials Worker Health and Safety Training” which provides training to
protect workers and communities from exposure to hazardous materials and hazardous
waste, to prevent, prepare for, respond to and recover from emergencies/disasters, and
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to create pathways to careers in the environmental field and construction industry; 2)
“Restoring Northeast Cape for the Health and Well-Being of the Yupik Communities of St.
Lawrence Island, Alaska” which addresses the concerns of the Yupik people of St.
Lawrence Island who are disproportionately affected by hazardous contaminants from
formerly used defense sites; and 3) “Prevention of Paralytic Shellfish Poisoning in
Subsistence Shellfish Harvest Communities of Southeast Alaska” which seeks to prevent
paralytic shellfish poisoning among subsistence harvest communities in Southeast
Alaska. ()

NIEHS: Funded 3 research projects on relevant topics. 1) ) Hazardous Materials Worker Health
and Safety Training (U45, Awarded 2023) The overall goal of the Western Region
Universities Consortium (WRUC) training program is to protect workers and communities
from exposure to hazardous materials and hazardous waste; to prevent, prepare for,
respond to and recover from emergencies/disasters; and to create pathways to careers
in the environmental field and construction industry. 2) Restoring Northeast Cape for the
Health and Well-Being of the Yupik Communities of St. Lawrence Island, Alaska (RO1,
Awarded 2023) The Yupik people of St. Lawrence Island are disproportionately affected
by hazardous contaminants from formerly used defense sites that harm their lands,
waters, traditional foods, health and well-being; they are also affected by the long-range
transport of pollutants into the Arctic. This study addresses a primary environmental
public health concern through investigation of the nature, extent, biological effects, and
human health implications of contamination from the formerly used defense site at
Northeast Cape on St. Lawrence Island, a major defense installation dating from the Cold
War era that left a legacy of hazardous waste such as polychlorinated biphenyls (PCBs),
pesticides, and mercury. 3) Prevention of Paralytic Shellfish Poisoning in Subsistence
Shellfish Harvest Communities of Southeast Alaska (RO1, Awarded 2022) The often-fatal,
but preventable disease of paralytic shellfish poisoning (PSP) is caused by a class of
natural toxins (PSP toxins) produced by harmful algae. This community-based
participatory research project with Alaska Native tribal organizations seeks to prevent
paralytic shellfish poisoning among subsistence harvest communities in Southeast
Alaska, through environmental monitoring, modeling, and K12 education. Lead Contact:
Anika Dzierlenga (anika.dzierlenga@nih.gov) ()

Summary Statement for 2.3.1 This deliverable had only one report during the past quarter. The
USGS reported on a recent study on parasites affecting Alaska brown bears. The agency
felt that this study provides an important baseline for researchers to assess changes
through time and relative to ecological alterations. Thus, this directly addresses the
ecological Arctic change (wildlife diseases) component of the 2.3.1 deliverable. Please
see the USGS IARPC report dated 4/14/2023. ()

Information on parasites affecting Alaska brown bears may be useful for making informed
management decisions for declining populations or those of conservation concern, as
well as for developing recommendations for the public regarding safe processing and
handling of harvested animals. In a new study, researchers from numerous universities
and state and federal agencies assessed the occurrence of diverse parasites, including
those that may infect the intestines, blood, or skin, among Alaska brown bears using
samples collected from southeast to the Arctic Circle. Intestinal parasites, including hook
wormes, roundworms, and tapeworms were most commonly detected. Scientists also
found evidence for exposure to mites affecting the skin. Researchers did not find evidence
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for blood parasites among the samples tested. Given that parasites can influence the
health of individual bears, as well bear populations, this study provides important
contemporary baseline information for researchers to assess changes through time and
relative to ecological alterations. Contact: Andrew Ramey, aramey@usgs.gov,
Anchorage, AK Citation: Haynes, E., S. Coker, M. J. Yabsley, K. D. Niedrighaus, A. M.
Ramey, G. G. Verocai, G. V. Hilderbrand, K. Joly, D. D. Gustine, B. Mangipane, W. B.
Leacock, A. P. Crupi, and C. A. Cleveland. 2023. Survey for selected parasites in Alaska

brown bears (Ursus arctos). Journal of Wildlife Diseases In press; doi:10.7589//WD-D-22-
00070 (Apr 14, 2023 - Completed)

2.3.2 (In progress) Through conference sessions, scientific publications, and IARPC Collaborations
meetings, highlight results from missions that contribute to long-term observations of land
ice.; DOI-USGS (Lead), NSF (Lead); Target Date 10/24

The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team
focused on barriers to working with geospatial data and how QGreenland is working to
remove those barriers. Geospatial data can be challenging to work with for a variety of
reasons. Barriers include time consuming data identification and difficult file formats,
and hesitancy to use Geographic Information System (GIS) software. QGreenland, an NSF
funded project, serves the research community via a free package of integrated
Greenland-focused data that covers many disciplines. QGreenland serves the education
community via curriculum activities and educator-specific programs. All potential and
current users also benefit from extensive how-tos, tutorials, and other support material
to make QGreenland welcoming even to those who have never before used GIS software.
(Oct 17, 2024 - Completed)

Summary Statement: Researchers from University of Colorado and the USGS reported on a
project that addresses this deliverable. This team examined the dynamics of aufeis (also
known as icings and forms when groundwater flows to surface during the winter and
freezes), how sensitive this ice is to subsurface and surface characteristics, and how
aufeis formation may be affected by climate change. NASA reported on a project that
addresses this deliverable. NASA’s Earth Information System (EIS) project is designed to
assess the impacts of climate change and other impacts from human activities on rapid
changes in Earth’s systems. A couple of meetings were held between October 2023 and
March 2024 that address this deliverable: 1)Jason Briner (University at Buffalo)
presented on the recent Workshop on Greenland Ice Sheet Stability during a recent
Glaciers & Sea Level Community of Practice meeting; 2)Joe MacGregor (NASA GSFC)
shared information about the Future of Greenland Ice Sheet Science workshop and
reports that the FOGGS team has prepared a white paper discussing meeting findings
and goals. ()

Winter Water Sources for Arctic River Ecosystems: Aufeis, also known as icings, forms when
groundwater flows to surface during the winter and freezes. Aufeis are important
sources of water for Arctic river ecosystems, bolstering late summer river discharge and
providing habitat for caribou escaping insect harassment. Researchers from the
University of Colorado and the USGS examined the dynamics of aufeis, how sensitive this
ice is to subsurface and surface characteristics, and how aufeis formation may be
affected by climate change. These findings can help predict where aufeis may occur and
the size of aufeis as the Arctic warms. The paper is available in the journal Hydrological
Processes at: https://doi.org/10.1002/hyp.15106. (Contact: Josh Koch, jkoch@usgs.gov,
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Boulder, CO) Lainis, A., Neupauer, R. M., Koch, J. C.,& Gooseff, M. N. (2024). Seasonal
and decadal subsurface thaw dynamics of an Aufeis feature investigated through
numerical simulations. Hydrological Processes,38(3), e15106.
https://doi.org/10.1002/hyp.15106 ()

In 2023, the Greenland ice sheet science community gathered for two important
meetings/workshops to discuss both past, present and future science objectives for
studying and modeling the ice sheet. The Glaciers & Sea Level Community of Practice
hosted two presentations offering overviews and outcomes of those meetings Jason
Briner (University at Buffalo) presented on the recent Workshop on Greenland Ice Sheet
Stability, which had three primary themes: processes at the ice-sheet surface; processes
at the ice-sheet margins; and processes at the ice-sheet base. Joe MacGregor (NASA
GSFC) shared information about the Future of Greenland Ice Sheet Science workshop,
whose mission is to identify and advise funding managers on medium-to-long-term
priorities for U.S. research on the Greenland Ice Sheet. The FOGGS team has prepared a
white paper discussing meeting findings and goals, and this was presented to the
community at this meeting. (Feb 20, 2024 - Completed)

Climate change and other impacts from human activities are causing rapid changes in Earth’s
systems, affecting both human and natural systems. NASA’s Earth Information System
(EIS) project is specifically designed to accomplish these tasks: EIS provides a global
analysis framework that integrates information and data from various satellite missions,
model platforms, and research programs to help us better understand the complex
systems of our planet. EIS also streamlines collaborations between researchers and
decision-makers to mobilize science to action using an open-source platform. In terms of
sea level change and coastal risk, EIS is implementing a suite of existing Earth system
models on cloud computing and analysis environments to support research and analysis
being done across a range of NASA programs, such as the NASA Sea Level Change Team
(N-SLCT) and the Coastal Resilience program. EIS is working to reduce uncertainties in
components contributing to the sea-level change, developing tools to advance
monitoring and analysis capabilities for regional coastal sea level change, and improving
our understanding of human impacts on coastal flood risks. This meeting featured an
overview presentation by three EIS scientists entitled "NASA’s Earth Information System:
Cloud-Based Tools for Collaborative Sea-Level Change Science". (Feb 20, 2024 -
Completed)

Summary Statement: Scientists with the USGS Benchmark Glacier Project study the process and
impacts of glacier change, including sea-level rise, water resources, environmental
hazards and ecosystem links. At the core of this research are mass balance
measurements at five glaciers in the United States: the Gulkana, Wolverine and Lemon
Creek glaciers in Alaska, South Cascade glacier in Washington, and Sperry glacier in
Montana. Since the 1960s, these glaciers have been studied using direct observations of
glaciers and meteorology. The USGS project integrates remotely sensed data to enhance
our understanding of how glaciers respond to changes in climate. When paired with
weather, streamflow and geochemical data, this research helps managers prepare for
local, regional, and global impacts of glacier change. In August of 2022, the USGS
released a new informational factsheet on the Benchmark Glacier Project. The factsheet
can be accessed here: https://doi.org/10.3133/fs20223050 (Oct 19, 2023 - Completed)
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Scientists with the USGS Benchmark Glacier Project study the process and impacts of glacier
change, including sea-level rise, water resources, environmental hazards and ecosystem
links. At the core of this research are mass balance measurements at five glaciers in the
United States: the Gulkana, Wolverine and Lemon Creek glaciers in Alaska, South
Cascade glacier in Washington, and Sperry glacier in Montana. Since the 1960s, these
glaciers have been studied using direct observations of glaciers and meteorology. The
USGS project integrates remotely sensed data to enhance our understanding of how
glaciers respond to changes in climate. When paired with weather, streamflow and
geochemical data, this research helps managers prepare for local, regional, and global
impacts of glacier change. In August of 2022, the USGS released a new informational
factsheet on the Benchmark Glacier Project. The factsheet can be accessed here:
https://doi.org/10.3133/fs20223050 ()

Summary Statement do 2.3.2 This deliverable had only one report during the past quarter. A
joint NASA and NSF meeting was held on the topic of the Future of Greenland Ice Sheet
Science (FOGSS). While this was the second annual event with this title, it builds off the
early NASA PARCA and NSF GEOSummit workshops, some of which date back to 1995.
This is a critical, annual meeting for bringing together Arctic cryosphere researchers, who
provide input on the current state and future research goals, primarily for the Greenland
Ice Sheet. Thus, this directly addresses the physical Arctic (land ice) change component of
the 2.3.1 deliverable. Please see the NASA IARPC report dated 3/27/2023. ()

The second annual Future of Greenland Ice Sheet Science (FOGSS) meeting was held March 22-24
at Georgia Tech in Atlanta, GA. FOGSS represents a refocus on the collaborative,
community-driven spirit of early NASA PARCA and NSF GEOSummit workshops. The
workshop’s mission is to identify and advise on medium-to-long-term priorities for U.S.
research on the Greenland Ice Sheet. This was an open and interactive annual forum
that advances this mission through assessment of the current state of knowledge
regarding the Greenland Ice Sheet, especially on the unknown and poorly constrained
processes impacting its mass balance, geophysical characteristics, and future behavior.

A link to the meeting's website can be found here. (Mar 27, 2023 - Completed)
2.3.3 (In progress) Develop and assess ice sheet models for better prediction of sea level rise.; DOE-

SC (Lead), DOI-USGS, NASA, NOAA, NSF; Target Date 10/24

Summary Statement NASA reported on a project that addresses this deliverable. NASA’s Earth
Information System (EIS) project is designed to assess the impacts of climate change and
other impacts from human activities on rapid changes in Earth’s systems. The NSF
reported on the funding of 6 projects that address this deliverable: 1) “Sustained
observation and study of the rapidly evolving Arctic Ocean environment” is a project that
deploys autonomous, expendable instrument systems that sample the sea water
temperature and salinity of the upper ocean, continuing an observational record initiated
in 2004. 2) “What's Past is Prologue: Seamless Assimilation of Past Observations into
Simulations of Future Ice Sheets” is a project that will adapt state-of-the-art
computational methods from applied mathematics and computer science to assimilate
many different types of observations into ice sheet models. 3) “Disentangling runoff-
and Terminus-driven Velocity Variations of Fast Flowing Outlet Glaciers” is a project that
seeks to address three key motivating questions: (Q1) How does runoff affect outlet
glacier flow over timescales of hours to years?; (Q2) How does glacier geometry affect
the response to runoff?; and (Q3) How do runoff- and terminus-driven velocity variations
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interact? 4) “Drivers and Biogeochemical Implications of Saltwater Intrusion Along
Arctic Coastlines” is a project to will provide baseline understanding of the physical,
biological, and chemical processes occurring along rapidly changing Arctic coastlines. 5)
“Understanding surface-to-bed meltwater pathways across the Greenland Ice Sheet
using machine-learning and physics-based models” is a project that plans to use deep
learning, an artificial intelligence algorithm, to find the locations of cracks and draining
lakes in satellite imagery to better understand the formation of these features on the
Greenland Ice Sheet. 6) “Sediment and Stability: Quantifying the Effect of Moraine
Building on Greenland Tidewater Glaciers” is a project to determine if the deposition of
sediment at the ice-ocean boundary is responsible for the observed variability in glacier
retreat. ()

Climate change and other impacts from human activities are causing rapid changes in Earth’s
systems, affecting both human and natural systems. NASA’s Earth Information System
(EIS) project is specifically designed to accomplish these tasks: EIS provides a global
analysis framework that integrates information and data from various satellite missions,
model platforms, and research programs to help us better understand the complex
systems of our planet. EIS also streamlines collaborations between researchers and
decision-makers to mobilize science to action using an open-source platform. In terms of
sea level change and coastal risk, EIS is implementing a suite of existing Earth system
models on cloud computing and analysis environments to support research and analysis
being done across a range of NASA programs, such as the NASA Sea Level Change Team
(N-SLCT) and the Coastal Resilience program. EIS is working to reduce uncertainties in
components contributing to the sea-level change, developing tools to advance
monitoring and analysis capabilities for regional coastal sea level change, and improving
our understanding of human impacts on coastal flood risks. This meeting featured an
overview presentation by three EIS scientists entitled "NASA’s Earth Information System:
Cloud-Based Tools for Collaborative Sea-Level Change Science". (Feb 20, 2024 -
Completed)

NSF Award #2314360: AON: Sustained observation and study of the rapidly evolving Arctic Ocean
environment This award will support annual deployments of autonomous, expendable
instrument systems (called Ice-Tethered Profilers, ITP) that sample and report in real time
the sea water temperature and salinity of the upper ocean as the buoys drift with their
supporting sea ice floes, continuing an observational record initiated in 2004. These data
have proven to be a valuable resource for scientific research, student projects, and
operational forecasting; to date, approximately 275 research papers have been
published and numerous student dissertations written that have utilized ITP data. Over
the duration of this 5-year award, a total of 18 ITP systems will be constructed, tested
and deployed in the Arctic on cruises of opportunity with the resulting data being made
publicly available and preserved in national data archives. Improved forecast skill based
on these and other polar observations will allow more efficient planning for resilient
coastal infrastructure, fishery and resource extraction, navigation, search and rescue
activities and defense systems. ()

NSF Award #2235920: CAREER: What's Past is Prologue: Seamless Assimilation of Past
Observations into Simulations of Future Ice Sheets To make optimal use of the benefits
of both modern and geological observations of ice sheet change, the proposed project
will adapt state-of-the-art computational methods from applied mathematics and
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computer science to assimilate many different types of observations into ice sheet
models. Ultimately, these methods will be used to produce gapless estimates of past
glacier state over multimillennial time scales and improved projections of future ice sheet
change. ()

NSF Award #2234729: Collaborative Research: Disentangling runoff- and Terminus-driven
Velocity Variations of Fast Flowing Outlet Glaciers Ice loss from the polar ice sheets is the
largest anticipated contribution to global mean-sea-level rise in the coming century. A
fundamental control on the rate of ice loss is how fast ice flows from ice sheet interiors
out to the edges. This proposal seeks to address three key motivating questions: (Q1)
How does runoff affect outlet glacier flow over timescales of hours to years?; (Q2) How
does glacier geometry affect the response to runoff?; and (Q3) How do runoff- and
terminus-driven velocity variations interact? ()

NSF Award #2316039: Collaborative Research: Drivers and Biogeochemical Implications of
Saltwater Intrusion Along Arctic Coastlines Sea-level rise and storm events push
saltwater landward (i.e., saltwater intrusion), driving changes in the chemistry, ecology,
and greenhouse gas fluxes of terrestrial ecosystems. Present knowledge of the drivers
and impacts of saltwater intrusion is based on temperate and tropical environments.
Little is known about saltwater intrusion along Arctic coastlines where permafrost
underlies coastal ecosystems. In this study, we investigate the drivers of coastal Arctic
saltwater intrusion and the impacts of saltwater intrusion on porewater chemistry and
greenhouse gas fluxes along Alaska's Beaufort Sea coast. This work will provide baseline
understanding of the physical, biological, and chemical processes occurring along rapidly
changing Arctic coastlines; will train two summer interns, a research assistant, and field
technician; and will fund two early career, female researchers. ()

NSF Award #2235051: Collaborative Research: NSFGEO-NERC: Understanding surface-to-bed
meltwater pathways across the Greenland Ice Sheet using machine-learning and physics-
based models It is important to understand how melting ice on the surface of ice sheets,
caused by a warming climate, affects the movement of the ice sheets. As the climate
warms, melting ice at the surface of ice sheets form ponds of meltwater. In order to have
an impact on the movement of the Greenland Ice Sheet, the meltwater must reach and
lubricate the bottom of the ice sheet. For example, lakes on the surface of the ice sheet
can drain through cracks and reach the bottom of the ice sheet within a few hours. To
understand the formation of these cracks and the cause of draining lakes on the
Greenland Ice Sheet, this proposal plans to use deep learning, an artificial intelligence
algorithm, to find the locations of cracks and draining lakes in satellite imagery. Based on
this new dataset, this project will use mathematical models to understand the formation
of new cracks and their impact on the movement of the ice sheet. Our approach contains
an exciting mix of observations and mathematical models. The ability to use artificial
intelligence to detect cracks and draining lakes offers opportunities to drive new
understandings at the ice-sheet scale. ()

NSF Award #2234520: Collaborative Research: Sediment and Stability: Quantifying the Effect of
Moraine Building on Greenland Tidewater Glaciers The Greenland Ice Sheet (GrlS) is
presently the largest contributor of added mass to rising sea levels, recently surpassing
contributions from alpine glaciers and ice caps, the Antarctic Ice Sheet and land water
storage. Mass loss is concentrated at the periphery of the ice sheet where low-lying
outlet glaciers drain into the warm ocean surrounding Greenland. Despite overall mass
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loss, outlet glaciers of the Greenland Ice Sheet have experienced significant variability in
the amount of glacier-front retreat observed over the satellite era. This variability
remains unexplained because there are many processes that can influence the position of
the front of an outlet glacier and these environments are difficult to obtain observations
in. This project aims to collect observations from the front of three outlet glaciers in
Greenland where retreat variability has been observed. The goal of this project is to
determine if the deposition of sediment at the ice-ocean boundary is responsible for the
observed variability in glacier retreat. Further, this project will measure the rates and
types of sedimentation processes present at the active glacier front as well as the past
position of each glacier observed in the satellite record. The project will also take
observations of basic glacier parameters that may be responsible for variations in the
rates of sedimentation between glaciers. ()

Summary Statement: A variety of commonly-used community modeling tools exist to help
glaciologists predict future changes in the Greenland ice sheet. On September 14 2023,
the Modelers and Glaciers and Sea Level Communities of Practice jointly hosted a
meeting to update the glaciology and ice sheet modeling community on changes and
improvements to commonly used community modeling tools since ISMIP6. Eric Larour
(NASA JPL) provided an update to the Ice Sheet System Model (ISSM), and Andy
Aschwanden (UAF) gave an update to the Parallel Ice Sheet Model (PISM). There was
also significant discussion about challenges ahead for the ice sheet modeling community,
specifically regarding uncertainties surrounding support for ISMIP7 from US funding
agencies. The meeting also included information about IARPC and the Glaciers & Sea
Level Community of Practice, and an opportunity for team members to provide other
relevant community updates. The meeting website is:
https://www.iarpccollaborations.org/members/events/24277 This webinar/meeting is
relevant: NASA Year of Open Science: open glacier model: Glaciers & Sea Level
Community of Practice Meeting January 2023 (Oct 19, 2023 - Completed)

A variety of commonly-used community modeling tools exist to help glaciologists predict future
changes in the Greenland ice sheet. On September 14, the Modelers and Glaciers and
Sea Level Communities of Practice jointly hosted a meeting to update the glaciology and
ice sheet modeling community on changes and improvements to commonly used
community modeling tools since ISMIP6. Eric Larour (NASA JPL) provided an update to
the Ice Sheet System Model (ISSM), and Andy Aschwanden (UAF) gave an update to the
Parallel Ice Sheet Model (PISM). There was also significant discussion about challenges
ahead for the ice sheet modeling community, specifically regarding uncertainties
surrounding support for ISMIP7 from US funding agencies. The meeting also included
information about IARPC and the Glaciers & Sea Level Community of Practice, and an
opportunity for team members to provide other relevant community updates. Get more
information about the meeting here, including the recording. (Sep 25, 2023 - Completed)
2.3.4 (In progress) Integrate information from field, laboratory, and remote sensing studies to
examine and quantify relationships among surface topography, vegetation composition,
hydrology, disturbance effects (including fire, thermokarst, land use change, and wildlife),
geophysical processes in permafrost soils, and humans. Share results in reports, presentations,
and scientific publications.; DOI-USGS (Lead), DOE-SC, DOI-NPS, NASA, NSF, USDA-NRCS; Target
Date 10/24
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People throughout Alaska have noticed a range of changes in their subsistence berry species,
from changing in the timing and abundance of the berries to changes in the habitat of
their berry patches. The November 2024 meeting of the Terrestrial Ecosystems
Community of Practice describes efforts to compile the data and research on how
environmental change may impact the abundance of berry species and their insect
pollinators. ()

The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's
new Indigenous Leadership Fellows. The meeting began with a presentation by
@Miichele Yatchmeneff (University of Alaska Anchorage), Education Training and
Capacity Building Collaboration Team Co-Lead. Her current research focuses on the
belongingness of Alaska Natives in STEM and Indigenizing education. @Caitlynn Tautuk
Hanna (University of Alaska Fairbanks), Terrestrial Ecosystems Community of Practice Co-
Lead, presented on her masters thesis, which is on river rusting in the Wulik River basin.
(Nov 1, 2024 - Completed)

Arctic wildfires have been rapidly increasing in the recent decade, leading to severe
consequences for climate and health. In October 2024, the Community Resilience &
Health and Arctic Systems Interactions collaboration teams met to discuss current data
on Arctic-boreal wildfires and heard about national and Alaska-based tools that can be
used by those in the Arctic to understand and mitigate risks associated with wildfires.
(Oct 8, 2024 - Completed)

The October 2024 meeting of the Permafrost and Terrestrial Ecosystems communities of practice
focused on shallow groundwater resources in permafrost. Joshua Koch (USGS) presented
"The dominance and growth of shallow groundwater resources in continuous permafrost
environments." (Oct 8, 2024 - Completed)

At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared
recent research on rusting rivers. He presented an emergent threat to Arctic watersheds
based on observations from 75 streams in Alaska’s Brooks Range that recently turned
orange, reflecting increased loading of iron and toxic metals. Using remote sensing, his
team constrained the timing of stream discoloration to the last 10 years, a period of
rapid warming and snowfall, suggesting impairment is likely due to permafrost thaw.
Thawing permafrost can foster chemical weathering of minerals, microbial reduction of
soil iron, and groundwater transport of metals to streams. Compared to clear reference
streams, orange streams have lower pH, higher turbidity, and higher sulfate, iron, and
trace metal concentrations, supporting sulfide mineral weathering as a primary
mobilization process. Stream discoloration was associated with dramatic declines in
macroinvertebrate diversity and fish abundance. These findings have considerable
implications for drinking water supplies and subsistence fisheries in rural Alaska. (Sep 10,
2024 - Completed)

High-latitude environments are called polar deserts because of their lack of liquid surface water
and limited potential for groundwater flow and storage. Though limited, groundwater is
a crucial resource, providing pockets of perennial liquid water and contributing to river
baseflow. A publication by USGS, University of Texas at Austin, and the University of
Colorado at Boulder, provides a revised conceptual model of water sources and flow
paths in continuous permafrost regions, with a focus on shallow groundwater. This
model suggests the potential for increased shallow groundwater flow as the Arctic
continues to change due to warming and thaw. Increased groundwater flow may have
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broad implications for Arctic water resources and ecosystems. Koch, J.C., Connolly, C.T,
Baughman, C., Repasch, M., Best, H., and Hunt, A. 2024. The dominance and growth of
shallow groundwater resources in continuous permafrost environments. Proceedings of
the National Academy of Sciences, https://doi.org/10.1073/pnas.2317873121 ()

Rusting Rivers in Arctic Ecosystems: Rapid warming of the Arctic is altering hydrological,
biogeochemical, and ecological linkages between terrestrial and aquatic ecosystems.
Recent observations from Arctic Alaska indicate that waters draining permafrost
landscapes mobilize iron, carbon, and other heavy metals following thaw. Altered iron-
cycling processes associated with thaw and mobilization lead to abrupt changes in the
color (orange) of stream and river reaches, reflecting a dramatic shift in water quality
including lower pH, higher turbidity, and higher concentrations of sulfate, total iron, and
trace metals (e.g., zinc, nickel). Stream discoloration has also been associated with
declines in macroinvertebrate diversity and fish abundance. These findings may have
implications for drinking water supplies and subsistence fisheries of rural Alaskan
communities. A recent paper on this topic is available from Nature Communications
Earth & Environment at: https://doi.org/10.1038/543247-024-01446-z. Also see video
from the study. (Contact: Mike Carey, mcarey@usgs.gov, Anchorage, AK) ()

The April 2024 Terrestrial Ecosystems community meeting began with a presentation by
Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on
Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of
tundra fire on soil carbon fluxes. Then, Dong Chen from the University of Maryland
presented on his team’s burned area product for boreal forests. (Apr 18, 2024 -
Completed)

The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products
developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE). (Apr 9, 2024 - Completed)

Summary Statement Four meetings were reported on that addresses this deliverable. 1) The
USGS hosted a permafrost workshop in Golden, CO from September 19-21,2023, to bring
USGS scientists together to share their permafrost related work and identify ways to
collaborate. 2) Terrestrial Ecosystems Community of Practice held a webinar on
vegetation mapping efforts in Alaska and heard updates from the Alaska Geospatial
Council and the NASA ABoVE vegetation mapping project. 3) The Terrestrial Ecosystems
Community of Practice held a meeting in January 2024 on microbial ecology in
permafrost systems and heard updates from the USGS and Lawrence Berkeley National
Laboratory. And 4) The Terrestrial Ecosystems Community of Practice held a panel in
November 2023 to discuss best practices for archiving Arctic and boreal terrestrial
datasets using FAIR practices (Findability, Accessibility, Interoperability, and Reuse). The
NSF reported on the funding of 5 projects that address this deliverable: 1) “UAV-Based
Radar Suite for Bulk-Snow Characterization and Risk Management” is a project that
equips a small unmanned aerial vehicle (UAV) with an advanced radar suite to produce
fine spatial and temporal resolution measurements of snowpack properties such as snow
depth, snow water equivalent, relative density, and liquid water content. 2) “Do large
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recent wildfires in the Yukon River Delta alter the delivery of black carbon to the Arctic
Ocean?” is a project to determine whether recent wildfire activity in the Delta leads to
increased amounts of dissolved black carbon along the Yukon River and estuary to the
coastal Arctic Ocean. 3) “The role of capillaries in the Arctic hydrologic system” is a
project that will produce a pan-Arctic map of the capillary hydrological system and in
selected areas, advance understanding of how the capillary system has changed over
time. 4) “The Role of Ice Sheet Instability in Marine Carbon and Nutrient Cycling in the
Eurasian Arctic” is a project that will help us understand how glacial instability impacts
ecosystems and ocean chemistry, with potential implications for future changes in
Greenland and the Canadian Arctic. ()

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Collaboration Team - IARPC Collaborations (Mar 5, 2024 -
Completed)

The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts
in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska
Geospatial Council’s plans to develop a statewide suite of vegetation mapping products
for Alaska. Matt Macander provided an overview of his team’s NASA ABoVE vegetation
mapping project in Alaska and how his methods will be utilized for the statewide
vegetation mapping initiative. Then, the Terrestrial Ecosystem Community of Practice
(TECP) co-leads discussed the outcomes of a recent USGS permafrost workshop and their
plans to host a broader permafrost-vegetation- disturbance workshop in Alaska in 2024.
(Mar 5, 2024 - Completed)

Terrestrial Ecosystems Community of Practice held a meeting in January 2024 on microbial
ecology in permafrost systems. Mark Waldrop (USGS) spoke to the distribution and
potential functions of microbial communities across the pan-arctic. Permafrost soils
contain a vast diversity of microorganisms, but we understand little about what may
control the distribution of these communities, whether they are reflective of past
environments, and whether they vary in their functional potential that could impact soil
processes post-thaw. Here we compiled and collected data from 133 metagenomes from
North America, Europe, and Asia and determined that permafrost microorganisms are
strongly controlled by latitude, soil pH, and soil depth, and each sample location can be
placed in one of six unique functional clusters. Neslihan Tas (Lawrence Berkeley National
Laboratory) spoke to Microbial functional distribution and feedbacks to climate in
thawing permafrost landscapes. Environmental factors governing microbial degradation
of the Arctic soil carbon stocks in the active layer and permafrost result in complex
interactions and outcomes. This talk will showcase how studying soil microbiomes
horizontally and vertically across a cryoperturbed polygonal landscape in Utgiagvik,
Alaska improves our understanding of microbe-soil-climate connectivity. (Mar 5, 2024 -
Completed)
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The November 2023 Terrestrial Ecosystems community meeting hosted representatives from
different archive centers holding Arctic and boreal terrestrial datasets in a panel
discussion. The panel focused on best practices for archiving data and the FAIR aspects of
data archiving (Findability, Accessibility, Interoperability, and Reuse). The discussion also
prioritized new insight on data access across centers and data processing with new ML
tools and cloud processing tools. The panel featured Joan Damerow (ESS-Dive), Yaxing
Wei and Debjani Singh (ORNL-DAAC), Matthew Jones and Angie Garcia (NSF Arctic Data
Center), Paul Hanson and Colin Smith (Environmental Data Initiative), and Joshua Brown
(University of Colorado). (Mar 5, 2024 - Completed)

NSF Award #2238620: CAREER: UAV-Based Radar Suite for Bulk-Snow Characterization and Risk
Management This CAREER project addresses this data need by equipping a small
unmanned aerial vehicle (UAV) with an advanced radar suite to produce fine spatial and
temporal resolution measurements of snowpack properties such as snow depth, snow
water equivalent, relative density, and liquid water content. Snow is a crucial component
of the earth's climate system due to its extensive surface coverage and the critical role it
plays as part of the cryosphere. Seasonal snowpack runoff profoundly influences the
distribution of meltwater in watersheds, which constitutes roughly one-sixth of the
freshwater needs globally, and the majority of water resources in mountainous regions.
Moreover, snow acts as a thermal blanket between the atmosphere and underlying ice,
that leads to impacts on freshwater lake ecosystems and has socioeconomic implications
given its critical role in transportation (e.q., ice-road duration) and ice-jam flooding.
Therefore, studying this hydrological cycle is crucial, especially with model projections
suggesting a low-to-no snow future due to persistent emissions of greenhouse gases and
globally rising temperatures. ()

NSF Award #2300039: Collaborative Research: RAPID: Do large recent wildfires in the Yukon River
Delta alter the delivery of black carbon to the Arctic Ocean? Wildfires produce charcoal,
also termed black carbon, which is resistant to breakdown and is environmentally long-
lived. A portion of this charred material is dissolved upon interaction with water and is
carried away from soils to rivers as dissolved black carbon (DBC). A warmer and drier
climate has led to increased wildfire activity in Arctic regions and it is unknown how
these changes will affect the amount of DBC in rivers and its fate in the coastal
environment. In the summer of 2022, the Apoon Pass and East Fork Fires burned
>255,000 acres in the Yukon River Delta (Alaska, USA), part of a trend towards larger and
more frequent wildfires in the Delta in recent years. The main goal of this project is to
determine whether recent wildfire activity in the Delta leads to increased amounts of
DBC along the Yukon River and estuary to the coastal Arctic Ocean. Results of this work
will lay the groundwork for future, large-scale studies on fire-derived carbon in
vulnerable Arctic watersheds. ()

NSF Award #2234117: Collaborative Research: The role of capillaries in the Arctic hydrologic
system The project will produce a pan-Arctic map of the capillary hydrological system
and in selected areas, advance understanding of how the capillary system has changed
over time. The geospatial products will be made publicly accessible on the Permafrost
Discovery Gateway to enable discovery and knowledge-generation by scientists,
stakeholders, and the public. ()

NSF Award #2231935: Collaborative Research: The Role of Ice Sheet Instability in Marine Carbon
and Nutrient Cycling in the Eurasian Arctic The Arctic is experiencing some of the fastest
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and most dramatic changes on Earth in response to human-caused carbon dioxide
emissions, including rapid reduction of sea ice, retreat of glaciers, and changing ocean
circulation patterns. These changes are fundamentally re-organizing Arctic marine
carbon and nutrient cycles. The long-term impacts on these cycles are unclear. This
project will help us understand how glacial instability impacts ecosystems and ocean
chemistry, with potential implications for future changes in Greenland and the Canadian
Arctic. ()

Summary Statement: US Geological Survey host permafrost workshop: The U.S. Geological
Survey hosted a permafrost workshop in Golden, CO from September 19-21,2023. The
purpose of this workshop is to bringUSGSscientists together to share their permafrost
related work and identify ways to collaborate. There were several breakout sessions.
One session focused on how to advancedeliverablesoutlined in thelARPCBiennial
Implementation Plan and to begin planning a second workshop in Anchorage. The
second workshop included broader participation fromlIARPCmembers, Federal, State,
academic and Tribal entities. The Interdisciplinary Research for Arctic Coastal
Environment (InteRFACE) project shared their research at the virtual all-hands meeting,
including a lightning presentation on Tuesday August 15th, and two GatherTown poster
sessions on Tuesday August 15, and again on Monday August 21. The InteRFACE project
focuses on the impacts to and responses of coastal systems to climate change in the
Arctic. The project pursues multi-disciplinary science to explore the coupled feedbacks
between natural and human systems at the coastal interface in the Arctic. The project
uses and develops regional and global earth system models to explore the coupled
interactions between rivers, coastal oceans, sea ice, and marine biogeochemistry. In the
framework of a changing Arctic, the local to global feedbacks with energy resources,
transportation, and marine resources are modeled and analyzed. More information
about the InteRFACE project can be found at:
https://climatemodeling.science.energy.gov/projects/interface-interdisciplinary-
research-arctic-coastal-environments Wildfire and Invasive Plants in Alaska’s Boreal
Forest Speakers: Katie Spellman, Christa Mulder, and Taylor Seitz (University of Alaska
Fairbanks) A warmer climate, increased human disturbance and transport, increased
propagule pressure from growing non-native plant populations, and increased areas
disturbed by wildfire have created a perfect storm of conditions for the spread of non-
native plant species into Alaska’s boreal forest. Previous studies have primarily
concentrated on short-term relationship (less than 5 years) between wildfires and non-
native species, leaving a significant gap in our understanding of long-term implications.
This presentation will highlight the current status of in non-native plant invasions in
burned areas of Alaska’s boreal forest region and ongoing research efforts studying long-
term trends. We will also provide an overview of what factors influence the vulnerability
of boreal forests to non-native plant invasions along with how non-native plants are
reaching affected habitat. (Oct 19, 2023 - Completed)

Summary Statement for 2.3.4 This deliverable had 6 reports during the BIP Y1 Q1 reporting
period. However, one report was associated with a team meeting that didn’t address the
deliverable and one report is associated with a future event: The USGS will host a
permafrost workshop, September 19-21, 2023, in Golden, CO, to bring together
researchers and identify ways to collaborate. One workshop session will be specifically
devoted to assessing how to advance IARPC BIP deliverables. On 3/23/23, the Terrestrial
CoP hosted a webinar (reported 7/11/23) to discuss ecosystem processes and feedbacks;
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the discussion included recent research and conversations on how the community could
contribute to reducing uncertainties in Arctic and boreal processes. On 4/20/23, the
Terrestrial CoP hosted a webinar (reported 7/11/23) that covered 2 semi-related topics
(reported 7/11/23): the NASA ABoVE mission and the Alaska Fire Consortium. The ABoVE
presentation spanned the applications, including mapping biomass and understanding
hazards in Arctic and boreal regions. The Alaska Fire Consortium presented heavily on
tools in fire management. And the USGS reported on a recent study on detecting
previously undocumented wildfire events in Alaska. These elements are directly relevant
to deliverable 2.3.4, as they demonstrate how scientists are applying a spectrum of
methods to look at all aspects of surface change. ()

Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff
meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of
Practice. We outline the deliverables that we would like to focus on in the next two years.
We then had a brainstorming session on how to advance the deliverables. Terrestrial
Ecosystems Collaboration Team - IARPC Collaborations (Jul 13, 2023 - Completed)

The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and
feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance
Synthesis of Arctic and boreal regions of North America. This research opened the
discussion for the team to consider how to contribute to reducing uncertainties in Arctic
and boreal processes. The webinar is publicly available on the IARPC website:
https://www.iarpccollaborations.org/members/events/23800. Citation: Foster,
Adrianna C, Jonathan A Wang, Gerald V Frost, Scott J Davidson, Elizabeth Hoy, Kevin W
Turner, Oliver Sonnentag, et al. “Disturbances in North American Boreal Forest and Arctic
Tundra: Impacts, Interactions, and Responses.” Environmental Research Letters 17, no.
11 (November 1, 2022): 113001. https://doi.org/10.1088/1748-9326/ac98d7. (Jul 11,
2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, understanding
greening and browning using remote sensing technologies, and understanding hazards
in Arctic and boreal regions. Then, Dr.Goetz detailed the next steps in Phase 3 research
for ABoVE. The webinar is publicly available here:
https.//www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

USGS Alaska Science Center Geographer Carson Baughman coauthored a manuscript with
colleagues at the University of Alaska Fairbanks and BLM Alaska Fire Service
documenting the systematic search and discovery of previously undocumented wildfire
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events in the Brooks Range Foothills. It has been suspected that the recorded fire history
of this ecoregion is incomplete due to the difficulty of detecting wildfire events and a
legacy of opportunistically detecting fires. This study seeks to improve the recorded fire
history by systematically searching the Landsat satellite archive between approximately
1972 and 2022. Sixty record-worthy fires were discovered, or 40% of the total number of
known fires on the Arctic Slope, which now numbers 150. The burns do not add much
area, amounting to only 1,685 ha or 1% of the total burned area on record for the Arctic
Slope, but improve the overall understanding of historical fire activity and effects across
the Brooks Range Foothills (Contact: Carson Baughman, cbaughman@usgs.gov,
Anchorage, AK) Citation: Miller, E.A.; Jones, B.M.; Baughman, C.A.; Jandt, R.R.; Jenkins,
J.L.; Yokel, D.A. 2023. Unrecorded Tundra Fires of the Arctic Slope, Alaska USA. Fire, 6,
101. https://doi.org/10.3390/fire6030101 (Jun 6, 2023 - Completed)

2.3.5 (In progress) Better understand the rate of terrestrial and subsea permafrost degradation
and their roles in environmental and ecosystems processes and services (e.g., atmospheric and
terrestrial carbon, Arctic greening, species invasion) by integrating empirical information into
modeling efforts at various scales and delivering results via publications and presentations.;
DOI-USGS (Lead), DOE-SC, DOI-NPS, NASA, NSF, USDA-NRCS; Target Date 10/24

People throughout Alaska have noticed a range of changes in their subsistence berry species,
from changing in the timing and abundance of the berries to changes in the habitat of
their berry patches. The November 2024 meeting of the Terrestrial Ecosystems
Community of Practice describes efforts to compile the data and research on how
environmental change may impact the abundance of berry species and their insect
pollinators. ()

The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey
Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released
Arctic-COLORS implementation plan and pending NASA funding opportunities. (Nov 14,
2024 - Completed)

The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's
new Indigenous Leadership Fellows. The meeting began with a presentation by
@Miichele Yatchmeneff (University of Alaska Anchorage), Education Training and
Capacity Building Collaboration Team Co-Lead. Her current research focuses on the
belongingness of Alaska Natives in STEM and Indigenizing education. @Caitlynn Tautuk
Hanna (University of Alaska Fairbanks), Terrestrial Ecosystems Community of Practice Co-
Lead, presented on her masters thesis, which is on river rusting in the Wulik River basin.
(Nov 1, 2024 - Completed)

The October 2024 meeting of the Permafrost and Terrestrial Ecosystems communities of practice
focused on shallow groundwater resources in permafrost. Joshua Koch (USGS) presented
"The dominance and growth of shallow groundwater resources in continuous permafrost
environments." (Oct 8, 2024 - Completed)

The April 2024 Terrestrial Ecosystems community meeting began with a presentation by
Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on
Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of
tundra fire on soil carbon fluxes. Then, Dong Chen from the University of Maryland
presented on his team’s burned area product for boreal forests. (Apr 18, 2024 -
Completed)
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The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products
developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE). (Apr 9, 2024 - Completed)

Summary Statement: Four meetings were reported on that addresses this deliverable. 1) The
USGS hosted a permafrost workshop in Golden, CO from September 19-21,2023, to bring
USGS scientists together to share their permafrost related work and identify ways to
collaborate. 2) Terrestrial Ecosystems Community of Practice held a webinar on
vegetation mapping efforts in Alaska and heard updates from the Alaska Geospatial
Council and the NASA ABoVE vegetation mapping project. 3) The Terrestrial Ecosystems
Community of Practice held a panel in November 2023 to discuss best practices for
archiving Arctic and boreal terrestrial datasets using FAIR practices (Findability,
Accessibility, Interoperability, and Reuse). And 4) In January 2024, there was a
presentation entitled: “Permafrost Discovery Gateway Webinar: Bridging the Gap:
Enhancing E3SM Land Model Simulation of Pan-Arctic Methane.” ()

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Collaboration Team - IARPC Collaborations (Mar 5, 2024 -
Completed)

The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts
in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska
Geospatial Council’s plans to develop a statewide suite of vegetation mapping products
for Alaska. Matt Macander provided an overview of his team’s NASA ABoVE vegetation
mapping project in Alaska and how his methods will be utilized for the statewide
vegetation mapping initiative. Then, the Terrestrial Ecosystem Community of Practice
(TECP) co-leads discussed the outcomes of a recent USGS permafrost workshop and their
plans to host a broader permafrost-vegetation- disturbance workshop in Alaska in 2024.
(Mar 5, 2024 - Completed)

January 2024 Permafrost Discovery Gateway Webinar: Bridging the Gap: Enhancing E3SM Land
Model Simulation of Pan-Arctic Methane presentation by Jing Tao. Permafrost thaw-
induced hydrobiogeochemical dynamics play a crucial role in controlling the water-
carbon-climate feedback across pan-Arctic landscapes. The intricate interplay between
dynamic hydrological patterns (both vertical and horizontal) and biogeochemical cycling
pathways significantly influences the response of Arctic ecosystems and their feedback to
climate change. However, current process-based global land models, including DOE’s
Energy Exascale Earth System Model (E3SM) land model (ELM), face challenges
inaccurately representing high-latitude hydrological dynamics, landscape inundation,
ecosystem biogeochemistry, and permafrost carbon emissions. Recent comprehensive
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field campaigns (e.g., NGEE-Arctic), along with the development of remote sensing
mapping techniques and big data platforms (e.qg., PDG), have resulted in a large amount
of measurements relevant to the development and evaluation of permafrost
hydrobiogeochemical modeling. However, the representation of fine-scale processes and
interaction mechanisms of hydrological and biogeochemical cycling at regional to global
scales remains challenging due to the unrepresented large sub-grid heterogeneity of
plants,soil, topography, and drainage networks. Land models typically operate at
resolutions larger than 0.5° x 0.5° (approximately 50 km x 50 km), which limits their
ability to capture these sub-grid heterogeneities. Consequently, the existing gaps
between site-level understanding and large-scale modeling capabilities hinder model
improvements across various spatial scales. This presentation demonstrated attempts to
bridge the gaps between the remote sensing mapping community and the modeling
community and between the fine-scale processes and coarse-scale modeling capability.
Specifically, by leveraging the available NGEE-Arctic measurements from multiple
representative sites and the PDG satellite data products that capture the rapidly
changing permafrost landscapes, we will enhance the ELM's representation of
permafrost wetland hydrobiogeochemistry to improve simulations of pan-Arctic
methane emissions. (Mar 5, 2024 - Completed)

The November 2023 Terrestrial Ecosystems community meeting hosted representatives from
different archive centers holding Arctic and boreal terrestrial datasets in a panel
discussion. The panel focused on best practices for archiving data and the FAIR aspects of
data archiving (Findability, Accessibility, Interoperability, and Reuse). The discussion also
prioritized new insight on data access across centers and data processing with new ML
tools and cloud processing tools. The panel featured Joan Damerow (ESS-Dive), Yaxing
Wei and Debjani Singh (ORNL-DAAC), Matthew Jones and Angie Garcia (NSF Arctic Data
Center), Paul Hanson and Colin Smith (Environmental Data Initiative), and Joshua Brown
(University of Colorado). (Mar 5, 2024 - Completed)

Summary Statement: US Geological Survey host permafrost workshop: The U.S. Geological
Survey hosted a permafrost workshop in Golden, CO from September 19-21,2023. The
purpose of this workshop is to bringUSGSscientists together to share their permafrost
related work and identify ways to collaborate. There were several breakout sessions.
One session focused on how to advancedeliverablesoutlined in thelARPCBiennial
Implementation Plan and to begin planning a second workshop in Anchorage. The
second workshop included broader participation fromlIARPCmembers, Federal, State,
academic and Tribal entities. (Oct 19, 2023 - Completed)

Summary Statement for 2.3.5 This deliverable had 5 reports during the BIP Y1 Q1 reporting
period. However, one report is associated with a future event: The USGS will host a
permafrost workshop, September 19-21, 2023, in Golden, CO, to bring together
researchers and identify ways to collaborate. One workshop session will be specifically
devoted to assessing how to advance IARPC BIP deliverables. On 3/23/23, the Terrestrial
CoP hosted a webinar (reported 7/11/23) to discuss ecosystem processes and feedbacks;
the discussion included recent research and conversations on how the community could
contribute to reducing uncertainties in Arctic and boreal processes. On 4/20/23, the
Terrestrial CoP hosted a webinar (reported 7/11/23) that covered 2 semi-related topics
(reported 7/11/23): the NASA ABoVE mission and the Alaska Fire Consortium. The ABoVE
presentation spanned the applications, including mapping biomass and understanding
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hazards in Arctic and boreal regions. The Alaska Fire Consortium presented heavily on
tools in fire management. And the USGS reported on a recent study on changing river
discharge on nine Alaska rivers; the study may be a useful tool to inform how rivers will
continue to be altered by climate change. These elements are directly relevant to
deliverable 2.3.5, as they demonstrate how scientists are measuring and monitoring
permafrost degradation and associated landform change. ()

The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and
feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance
Synthesis of Arctic and boreal regions of North America. This research opened the
discussion for the team to consider how to contribute to reducing uncertainties in Arctic
and boreal processes. The webinar is publicly available on the IARPC website:
https.//www.iarpccollaborations.org/members/events/23800. Citation: Foster,
Adrianna C, Jonathan A Wang, Gerald V Frost, Scott J Davidson, Elizabeth Hoy, Kevin W
Turner, Oliver Sonnentag, et al. “Disturbances in North American Boreal Forest and Arctic
Tundra: Impacts, Interactions, and Responses.” Environmental Research Letters 17, no.
11 (November 1, 2022): 113001. https.//doi.org/10.1088/1748-9326/ac98d7. (Jul 11,
2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, mapping
permafrost, understanding greening and browning using remote sensing technologies,
and understanding hazards in Arctic and boreal regions. Then, Dr.Goetz detailed the next
steps in Phase 3 research for ABoVE. The webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey,
National Center for Atmospheric Research, and National Park Service combines the
longest (> 60 year) river discharge records on nine Alaska rivers and climate reanalysis
data to understand changing river conditions. The paper documents the magnitude of
change in discharge and the dominant factors controlling these changes. Across rivers
spanning basin size, geography, and hydroclimatic conditions, cold season discharge is
increasing related to warming temperatures, with no evidence of changes in peak or
annual discharge. The data and findings across a wide range of climate and hydraulic
conditions may be useful for extrapolating across the Arctic to inform how rivers will
continue to be altered by climate change. Contact: Josh Koch, jkoch@usgs.gov, Boulder,
CO Citation: Blaskey, D., Koch, J. C., Gooseff, M. N., Newman, A. J., Cheng, Y., O’'Donnell,
J. A., and Musselman, K. N. 2023. Increasing Alaskan river discharge during the cold
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season is driven by recent warming. Environmental Research Letters. In press
https://doi.org/10.1088/1748-9326/acb661. (Apr 3, 2023 - Completed)

2.3.6 (In progress) Foster continued efforts to link multi-agency investments while expanding
empirical datasets and synthesizing information that will inform the development of updated
essential variable maps for Alaska, Greenland, and the circumpolar Arctic (e.g., permafrost
ground ice content, topography, bathymetry, vegetation).; NSF (Lead), DOE-SC, DOI-BLM, DOI-
NPS, NASA, NOAA, USDA-NRCS; Target Date 10/24

NOAA Fisheries has launched a new webpage on Alaska bathymetry, including mapping
resources. (Aug 26, 2024 - Completed)

The April 2024 Terrestrial Ecosystems community meeting began with a presentation by
Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on
Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of
tundra fire on soil carbon fluxes. Then, Dong Chen from the University of Maryland
presented on his team’s burned area product for boreal forests. (Apr 18, 2024 -
Completed)

The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping
permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-
NRCS Research Branch. She presented an overview of some of the soil and climate
monitoring projects in permafrost systems in Alaska. Kevin Schaefer from the National
Snow and Ice Data Center, University of Colorado provided a summary of the products
developed by the Permafrost Dynamics Observatory for the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE). (Apr 9, 2024 - Completed)

Summary Statement: Two meetings were reported on that addresses this deliverable. 1)
Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping
efforts in Alaska and heard updates from the Alaska Geospatial Council and the NASA
ABoVE vegetation mapping project. And 2) The Terrestrial Ecosystems Community of
Practice held a panel in November 2023 to discuss best practices for archiving Arctic and
boreal terrestrial datasets using FAIR practices (Findability, Accessibility, Interoperability,
and Reuse). NASA reported on the SnowEx campaign, which is a multi-year field
experiment that includes extensive surface-based observations to evaluate how to best
combine different remote sensing technologies to accurately observe snow throughout
the season in various landscapes. The NSF reported on the funding of 2 projects that
address this deliverable: 1) “Follow the Water: Understanding River Discharge
Dynamics in Rapidly Changing High Northern Latitudes” is a project that will measure
multiple components of the water cycle in permafrost watersheds across a range of
glacial coverages (including glacier free) in Greenland. 2) “The Past, Present, and
Future of Boreal Fire Feedbacks” is a project that spans many timescales and pushes
computing powers to the limit and will inform expectations of the future for this biome
and the planet. ()

The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts
in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska
Geospatial Council’s plans to develop a statewide suite of vegetation mapping products
for Alaska. Matt Macander provided an overview of his team’s NASA ABoVE vegetation
mapping project in Alaska and how his methods will be utilized for the statewide
vegetation mapping initiative. Then, the Terrestrial Ecosystem Community of Practice
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(TECP) co-leads discussed the outcomes of a recent USGS permafrost workshop and their
plans to host a broader permafrost-vegetation- disturbance workshop in Alaska in 2024.
(Mar 5, 2024 - Completed)

The November 2023 Terrestrial Ecosystems community meeting hosted representatives from
different archive centers holding Arctic and boreal terrestrial datasets in a panel
discussion. The panel focused on best practices for archiving data and the FAIR aspects of
data archiving (Findability, Accessibility, Interoperability, and Reuse). The discussion also
prioritized new insight on data access across centers and data processing with new ML
tools and cloud processing tools. The panel featured Joan Damerow (ESS-Dive), Yaxing
Wei and Debjani Singh (ORNL-DAAC), Matthew Jones and Angie Garcia (NSF Arctic Data
Center), Paul Hanson and Colin Smith (Environmental Data Initiative), and Joshua Brown
(University of Colorado). (Mar 5, 2024 - Completed)

NASA’s SnowEx campaign is a multi-year field experiment, which includes extensive surface-
based observations to evaluate how to best combine different remote sensing
technologies to accurately observe snow throughout the season in various landscapes.
While their experiments have largely taken place in terrestrial snow environments in the
North American West and Alaska, the measurements they take and observations they
make of various snow properties have significant applications for the Greenland
glaciology community. The Glaciers & Sea Level Community of Practice was joined by
several members of the SnowEx team on December 7 (led by Hans-Peter Marshall [Boise
State University] and Carrie Vuyovich [NASA Goddard Space Flight Center]) to give a
science overview of the experiment, an outline of the airborne and ground observations
the campaign conducts, updates from the latest campaign in Alaska, and an overview of
data quality and data product availability. There was discussion following these
presentations, as well as general community/team updates. (Feb 20, 2024 - Completed)

NSF Award #2238368: CAREER: Follow the Water: Understanding River Discharge Dynamics in
Rapidly Changing High Northern Latitudes To characterize shifting river source
contributions and bridge this knowledge gap, this project will measure multiple
components of the water cycle in permafrost watersheds across a range of glacial
coverages (including glacier free) in Greenland. Models will test the hypothesis that in
the warmer and wetter future Arctic, contributions from flow through the ground to the
river will both increase and persist later in the season, which will help offset the loss of
river water from steadily decreasing ice masses. Research and education are integrated
by collaborating with the Alaska Native Science and Engineering Program, research
institutions in Greenland, the Belfer Center's Arctic Initiative at Harvard University, local
Greenland communities, and the University of the Arctic Laera Institute to develop a
powerful platform that increases Indigenous Alaskan and Greenland student
participation in hydrology. ()

NSF Award #2215118: Collaborative Research: The Past, Present, and Future of Boreal Fire
Feedbacks This project takes a unique look at fires in the boreal, by investigating the
deep history of fire through lake sediment cores where you can see the history of fire
over thousands of years, through fieldwork to determine how resilient the landscape is
now, and through high-performance computer models to estimate how fires will behave
in the future. The project spans many timescales and pushes computing powers to the
limit and will inform expectations of the future for this biome and the planet. ()
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On October 12, 2023, IARPC held a public webinar featuring Seascape Alaska. Seascape Alaska is
a collaborative project to fully map coastal and ocean waters throughout the U.S.
Exclusive Economic Zone. It includes efforts to not only gather bathymetric data, but also
understand the habitat, seafloor, and archaeological, biological, chemical, and other
oceanic attributes. As of January 2023, Alaska's ocean waters are 66 percent unmapped,
and the Seascape Alaska program seeks to rectify that. (Oct 12, 2023 - Completed)

Summary Statement for 2.3.6 This deliverable had 5 reports during the BIP Y1 Q1 reporting
period. However, one report was associated with a team meeting that didn’t address the
deliverable. On 5/9/23, a permafrost webinar series hosted a discussion (reported
7/12/23) on mapping total biomass using interdisciplinary methods, including field
observations, Landsat satellite imagery, and ancillary databases. On 3/23/23, the
Terrestrial CoP hosted a webinar (reported 7/11/23) to discuss ecosystem processes and
feedbacks; the discussion included recent research and conversations on how the
community could contribute to reducing uncertainties in Arctic and boreal processes. On
4/20/23, the Terrestrial CoP hosted a webinar (reported 7/11/23) that covered 2 semi-
related topics (reported 7/11/23): the NASA ABoVE mission and the Alaska Fire
Consortium. The ABoVE presentation spanned the applications, including mapping
biomass and understanding hazards in Arctic and boreal regions. The Alaska Fire
Consortium presented heavily on tools in fire management. These events, hosted mainly
the Terrestrial CoP, are directly relevant to deliverable 2.3.6, as they demonstrate
synthesis efforts to map and monitor the Arctic, with many projects focused on mutually
beneficial science co-production. ()

Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff
meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of
Practice. We outline the deliverables that we would like to focus on in the next two years.
We then had a brainstorming session on how to advance the deliverables. Terrestrial
Ecosystems Collaboration Team - IARPC Collaborations (Jul 13, 2023 - Completed)

Next generation plant biomass maps for the Arctic tundra biome: Permafrost Discovery Gateway
Series. On May 9th, Logan Berner led a discussion for the Permafrost Discovery
Gateway: "Our project focuses on mapping total plant biomass and shrub biomass
across the Arctic using field measurements, Landsat satellite observations, and ancillary
environmental datasets. We are synthesizing existing field measurements from across
the Arctic and linking these measurements with wall-to-wall Landsat data processed
using Google Earth Engine. Over the next two years, we will develop next-generation
plant biomass maps for the Arctic that can be used to better understand and help
manage a broad suite of climate change impacts." More information:
https://arcticdata.io/catalog/portals/permafrost/Stay-Connected (Jul 12, 2023 -
Completed)

The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and
feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance
Synthesis of Arctic and boreal regions of North America. This research opened the
discussion for the team to consider how to contribute to reducing uncertainties in Arctic
and boreal processes. The webinar is publicly available on the IARPC website:
https://www.iarpccollaborations.org/members/events/23800. Citation: Foster,
Adrianna C, Jonathan A Wang, Gerald V Frost, Scott J Davidson, Elizabeth Hoy, Kevin W
Turner, Oliver Sonnentag, et al. “Disturbances in North American Boreal Forest and Arctic
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Tundra: Impacts, Interactions, and Responses.” Environmental Research Letters 17, no.
11 (November 1, 2022): 113001. https://doi.org/10.1088/1748-9326/ac98d7. (Jul 11,
2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, understanding
greening and browning using remote sensing technologies, and understanding hazards
in Arctic and boreal regions. One of the projects within ABoVE is developing a new
understanding of air quality related to wildfire occurrence. Then, Dr.Goetz detailed the
next steps in Phase 3 research for ABoVE. The webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https.//www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

2.3.7 (In progress) Improve high-resolution models’ ability to capture coastal processes at the
interface of ocean, land, and atmosphere by supporting targeted collaborations among model
developers, users, and decision-makers. Products will include an interagency scientific peer-
reviewed publication and conference sessions that address these models.; DOI-USGS (Lead),
DOE-SC, EPA, NASA, NOAA, NSF; Target Date 10/24

The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey
Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released
Arctic-COLORS implementation plan and pending NASA funding opportunities. (Nov 14,
2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

In April 2024, the Coastal Resilience Community of Practice held a meeting about recent
developments in the modeling of coastal flooding and waves. The meeting included a
presentation from Martin Henke (George Mason University) about investigating future
coastal and marine wave hazards in the changing Arctic. It also featured a presentation
from Li Erikson (USGS) about developing coastal flood hazard and assessment tools for
Alaska communities. (Apr 16, 2024 - Completed)

Summary Statement: NASA reported on a project that addresses this deliverable. NASA’s Earth
Information System (EIS) project is designed to assess the impacts of climate change and
other impacts from human activities on rapid changes in Earth’s systems. The NSF
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reported on the funding of 3 projects that address this deliverable: 1) “Assessing the
Causal Influence of Atmospheric Opacity and Sea Ice on Arctic Warming in a Novel
Circulation-controlled Framework” is a project focused on what has and will control
Arctic warming from 1980 to 2060. 2) “Atmospheric controls of moisture extremes over
Greenland” is a project to assess whether low frequency, high-latitude circulation
variability is sensitive to multiple processes, including anthropogenic, remote, and local
climate forcings. 3) “Microstructure Observations of Vertical Mixing and Heat Fluxes
from Chipods Deployed on Arctic Observing Network Cruises” is a project that will use an
existing dataset of turbulence observations to understand whether warming of Arctic
waters is associated with ocean mixing, to identify regional patterns in mixing, and to
quantify changes in recent years. ()

Climate change and other impacts from human activities are causing rapid changes in Earth’s
systems, affecting both human and natural systems. NASA’s Earth Information System
(EIS) project is specifically designed to accomplish these tasks: EIS provides a global
analysis framework that integrates information and data from various satellite missions,
model platforms, and research programs to help us better understand the complex
systems of our planet. EIS also streamlines collaborations between researchers and
decision-makers to mobilize science to action using an open-source platform. In terms of
sea level change and coastal risk, EIS is implementing a suite of existing Earth system
models on cloud computing and analysis environments to support research and analysis
being done across a range of NASA programs, such as the NASA Sea Level Change Team
(N-SLCT) and the Coastal Resilience program. EIS is working to reduce uncertainties in
components contributing to the sea-level change, developing tools to advance
monitoring and analysis capabilities for regional coastal sea level change, and improving
our understanding of human impacts on coastal flood risks. This meeting featured an
overview presentation by three EIS scientists entitled "NASA’s Earth Information System:
Cloud-Based Tools for Collaborative Sea-Level Change Science". (Feb 20, 2024 -
Completed)

NSF Award #2233420: Collaborative Research: Assessing the Causal Influence of Atmospheric
Opacity and Sea Ice on Arctic Warming in a Novel Circulation-controlled Framework This
project is focused on what has and will control Arctic warming from 1980 to 2060. By
specifying aspects of the atmospheric conditions that are relatively well constrained (the
winds), the project team will better understand the importance of drivers that are harder
to constrain observationally (clouds and sea ice thickness). This work will lead to
transformational advances in our understanding of what does and does not control
Arctic warming. ()

NSF Award #2246600: Collaborative Research: Atmospheric controls of moisture extremes over
Greenland The overarching hypothesis for this project is that low frequency, high-
latitude circulation variability is sensitive to multiple processes, including anthropogenic,
remote, and local climate forcings. Through statistical and diagnostic analyses of
historical, atmospheric data, and climate model experiments from the Community Earth
System Model (CESM) version 1 and 2 and model output from phase 6 of the Coupled
Model Intercomparison Project (CMIP6), the project will rigorously test this hypothesis
while addressing several knowledge gaps in Greenland hydroclimate research guided by
three main questions: 1) what natural climate and anthropogenic forcings associated
with local ocean-atmosphere processes are the strongest controls of the Greenland
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region?s summer circulation variability and air temperature and moisture on
interannual-to-interdecadal time scales?; 2) how do large-scale circulation variability and
associated processes regulate weather-to-seasonal mean time scale moisture over the
Greenland region?; and 3) how reliable are CESM2 and CMIP6 models in replicating
observed circulation changes over Greenland and associated impacts on temperature
and moisture? ()

NSF Award #2234001: Collaborative Research: EAGER: Microstructure Observations of Vertical
Mixing and Heat Fluxes from Chipods Deployed on Arctic Observing Network Cruises
This award proposes to use an existing dataset of turbulence observations to understand
whether warming of Arctic waters is associated with ocean mixing, to identify regional
patterns in mixing, and to quantify changes in recent years. These observations were
made with a highly specialized instrument that can directly measure ocean turbulence,
which has been infrequently used in the Arctic Ocean. Part of the proposed work is to
develop new methods to interpret the data in this unique environment. Once these
methods are developed, they may make long term monitoring of changes in Arctic
turbulence possible. The motivation driving this work is to improve understanding of how
Arctic climate change will affect interactions between the ocean and sea ice. This is an
important goal both for Arctic coastal communities, who face a loss of sea ice and
increasing coastal erosion, and for improving predictions of global climate. The proposal
will support the early careers of two female scientists, and will also support a
collaboration with the Birch Aquarium to develop an exhibit to explain Arctic climate
change to a broad audience. ()

NSF Award #2234001: Collaborative Research: EAGER: Microstructure Observations of Vertical
Mixing and Heat Fluxes from Chipods Deployed on Arctic Observing Network Cruises
This award proposes to use an existing dataset of turbulence observations to understand
whether warming of Arctic waters is associated with ocean mixing, to identify regional
patterns in mixing, and to quantify changes in recent years. These observations were
made with a highly specialized instrument that can directly measure ocean turbulence,
which has been infrequently used in the Arctic Ocean. Part of the proposed work is to
develop new methods to interpret the data in this unique environment. Once these
methods are developed, they may make long term monitoring of changes in Arctic
turbulence possible. The motivation driving this work is to improve understanding of how
Arctic climate change will affect interactions between the ocean and sea ice. This is an
important goal both for Arctic coastal communities, who face a loss of sea ice and
increasing coastal erosion, and for improving predictions of global climate. The proposal
will support the early careers of two female scientists, and will also support a
collaboration with the Birch Aquarium to develop an exhibit to explain Arctic climate
change to a broad audience. ()

Summary Statement for 2.3.7 This deliverable had 3 reports during the BIP Y1 Q1 reporting
period. On 6/8/23, a glacier modeler and a sociologist presented jointly (reported
6/21/23) on their research on community engagement and the adaption in the
southeastern United States to sea-level rise (stemming from mostly the Arctic). On
5/11/23, a geophysicist discussed her work in examining coastal response to changing
Greenland ice sheet extent and volume (reported 5/24/23). And on 5/15/23, researchers
specializing in modeling and remote sensing met (reported 5/30/23) to share their
research in observed coastal change and prediction. The predictive element included a
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GIS in development to inform risk to coastal-community assets. These events, hosted by
the Glaciers and Sea Level Rise and Coastal Resilience CoPs, are directly relevant to
deliverable 2.3.7, as they demonstrate how scientists can measure and model sea-level-
rise risk and be informative to coastal communities. ()

On 06/08/23, the Glaciers and Sea Level CoP held a meeting with a glaciologist (Alex Robel,
Georgia Tech) and a sociologist (Nadia Seeteram, Columbia) presented their research on
community engagement and adaption to sea-level rise in the southeastern United States.
Robel's studies, variously supported by NSF, NASA and private foundations, focus on the
state of Georgia and how coastal flooding, partly associated with improved constraints
on modeling land ice mass loss, can be better measured and understood by planners
there, and mitigated equitably. Seeteram's PhD research on the community response to
sea-level rise in Miami-Dade county (Florida) developed a framework for interpreting
climate adaptation responses by individuals. In sum, their work demonstrates how
individuals and communities adapt to sea-level rise, how inequitable that adaptation
presently is, and how physical and social scientists can both measure risk and inform
coastal communities about risk reduction from the hazards associated with sea-level rise.
Multiple federal agencies engage scientists from numerous disciplines to generate
projections of sea-level rise for U.S. coastlines, but how do coastal communities use this
information to prepare for the future? We’ll discuss examples of planning for coastal
resilience at both a municipal and individual level, with introductions to these topics from
two speakers working directly on these issues (Alexander Robel and Nadia Seeteram). ()

Deliverable 2.3.7 was discussed in the May 15 Coastal Resilience CP meeting. Ann Gibbs (USGS)
described an effort to determine coastal change from satellite data, initially focusing on
the Merbok-impacted areas of Norton Sound. Dee Williams described a related effort to
generate a model-generated dynamic shoreline prediction. In conjunction with this
effort, a webviewer with multiple GIS layers will be developed show modeled flood and
dynamic shoreline output relative to critical community assets (infrastructure and
cultural). Li Erikson described the effort to model compound flooding due to the
simultaneous inputs of water from the coast and from fluvial inputs. (May 30, 2023 -
Completed)

On May 11, 2023, the Glacier and Sea Level Community of Practice hosted an online webinar
concerned with hazards in the Arctic, particularly in relation to recent work that has been
funded by the National Science Foundation's Office of Polar Programs Navigating the
New Arctic program entitled Hazards in the Arctic: Updates from NSF's Navigating the
New Arctic (NNA) Program. Kate Ruck from the NSF's Arctic program who serves as an
NSF Navigating the New Arctic (NNA) program manager have an overview of updates to
the NNA program and answered participants' questions. Kirsty Tinto (Columbia
University/LDEOQ) presented her ongoing NNA project examining coastal response to
changing Greenland ice sheet extent and volume, along with an exciting outreach
program in local Greenlandic communities. There were 16 participants from a range of
disciplines representing several IARPC PA's and COP's. (May 24, 2023 - Completed)
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Sustainable Economies and Livelihoods
3.1 Sustainable Economies and Livelihoods

3.1 Conduct and support research to foster the development of Arctic infrastructure. This includes
research on improvements in community capacity and infrastructure projects that are prioritized by
Arctic communities to support resilience and leverage technology in community redevelopment and
relocation efforts.

3.1.1 (In progress) Conduct a study to create an asset map of existing infrastructure as a baseline
for understanding how to equip a community to be resilient to climate impacts. Facilitate
sharing resources about and mitigation techniques for known threats to infrastructure
impacted by climate change.; Denali (Lead), DOE-AE (Lead), DHS, DOC-EDA, DOD-Ted Stevens,
DOE-EERE, DOE-OE, DOI-USGS, DOT, EPA, HUD, NOAA, NSF, USDA-RD; Target Date 10/23

PA3 members, collected a list of publicly available datasets relative to community development
and resiliency. While this is not intended to be a comprehensive list, it is a starting point
to understand the complexity communities face to develop and maintain critical
infrastructure required for livable communities supporting a high quality of life for
residents. 104 datasets were identified, which were then converted into an “Air Table”, or
a simple database that is sharable, editable and visual. The Air Table serves as a context
for highlighting the need for this work. PA3 members developed a Dashboard Template
from a community perspective outlining tools required to improve decision-making
around infrastructure integrated into a system of working parts and risks to maintain
and building assets. The Dashboard Template conceives an organization of information,
pulled from available datasets with information about assets, infrastructure,
environmental changes, people and possible funding mechanisms, all from the
perspective of the community. This Dashboard Template outlines how organized data
could inform community project decision-making. PA3 integrated components of Asset
Based Community Development (ABCD), which incorporates decision making around
assets including built infrastructure, the natural environment, people and institutions
into a framework to support and improve community driven development decisions. This
framework is being utilized to develop an approach to grant funding to develop a
community-based decision tool. PA3 members are pursuing grants and community
partners to build a Community Development Decision Tool prototype. ()

The October 2024 Coastal Resilience Community of Practice meeting highlighted certain coastal
dynamics of the Arctic Ocean that can pose unique challenges for siting and maintaining
infrastructure. Examples presented included keel scouring by sea ice—which can damage
subsea cables and pipelines—and ice pile-up, ride-up, and encroachment on the shore.
Mapping these processes and features was also discussed. (Oct 2, 2024 - Completed)

What do we know now that we did not before? Identifying actionable infrastructure and
institution data is difficult to obtain due to fragmentation and compartmentalization.
This results in increased costs to acquire information to inform the livability and
sustainability of Alaska Communities. A growing awareness of the problem is leading to
localized efforts to collect and organize situational infrastructure, including in the regions
of Western and Northwest Alaska and across sectors such as energy and transportation.
NOAA potentially has a database solution that can house more sophisticated datasets
through its Climate Resilience Infrastructure System (CRIS), with the potential to load the
State of Alaska’s Infrastructure Dashboard, a collection of state-monitored and funded
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infrastructure. - What new insights have emerged? Dedicated funding and human
resources are required to bring a holistic solution to bear. - How is this helping
people of the Arctic? In concept, access to information will be invaluable to
communities, who will be able to compare best practices and identify deficiencies in
infrastructure and institutions, and especially for development agencies, identify where
investments must be made to sustain high-quality and livable communities. ()

NSF Award #2305722: Collaborative Research: Climate Change and Human Adaptation in Arctic-
like Environments across the Pleistocene-Holocene Transition This project will focus on
humans and climate in northern New England, where the warming drove a rapid
transition from tundra vegetation to a forested environment. Understanding how climate
and ecosystems changed over time and space in northern New England, as it transitioned
from open tundra, will provide a valuable perspective into how modern Arctic areas at
and above treeline may change with projected future warming. The project will result in
a new understanding of long-term human history, including adaptations to rapid climate
and environmental changes. ()

NSF Award #2318393: Collaborative Research: NNA Incubator: Improving Culturally Sensitive
Energy Strategies in the Arctic Residential Buildings with the Co-Production of Knowledge
Framework The overarching goal of this NNA Incubator project is to explore the design,
development, and implementation of a co-production of knowledge framework to
improve residential building energy efficiency in Arctic regions in collaboration with
partners and stakeholders from two Indigenous communities from the Bristol Bay region
of Alaska. To advance this goal, the project research team proposes to investigate the
relationships between socio-cultural factors, building design/construction strategies,
building energy efficiency, and climate in residential buildings from the target Alaska
Bristol Bay region of study. The successful completion of this project will benefit society
through the development and implementation of a co-production of knowledge
framework that could be used to identify and design solutions to improve residential
building energy efficiency in Arctic regions. ()

During the 3rd quarter of 2023, Priority Area 3 Members completed the following actions: The
Co-leads continued coordination with the State of Alaska Office of Infrastructure and
other State of Alaska departments, working towards a centralization of coordination
efforts between the State of Alaska and Federal Agencies engaged in infrastructure
development in Alaska. Members participated in the 2023 Infrastructure Symposium,
at which AK DOT displayed a new “dashboard” to help coordinate Department of
Transportation projects. This is hopefully the first step towards more comprehensive
coordination of State-led infrastructure development. As part of Erik Obrien's Merbok
Housing project, plans were scoped to build a best practices Housing Depot and
Procurement Consortium. These are foundational steps toward the asset map initiative.
Ryan Witten began a graduate research assistantship funded by the Denali Commission
on a project called: “Technical Assistance for Alaska” in UAA’s Department of Public
Policy and Administration. Through this assistantship, Ryan, under the direction of
Marie and the IARPC team, have begun collecting metadata of relevant infrastructure
data sets in Alaska. These metadata sets will help the team build a prototype for the
asset map and submit a research funding proposal for the asset map work. Ryan began
preparing a poster on IARPC’s Priority Area 3 for UAA’s College of Business and Public
Policy’s Showcase Event; said poster will be used to write and submit an abstract for a
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presentation at the International Congress of Arctic Social Sciences triennial meetings in
Bodd, Norway, June 2024. Dr. Marie Lowe submitted an LOI for the NOAA Coastal
Resilience RFP in conjunction with the Alaska Municipal League called: “Alaska Municipal
Coastal Resilience Consortium and Decision Support” as another activity to support PA3’s
“Sustainable Economies and Livelihoods” goals. Ryan Witten and members of the Akv3
team, with the support of the Denali Commission, collected a dataset of over 3000
funded infrastructure projects in Alaska. Through community dialogue and workshops,
they explored the potential of those projects to induce additional long-term economic
activity. A final report, a copy of the data set, and community tools to link and leverage
infrastructure projects were created and posted online at: https://ascentproject.org/ A
copy of the final report for ASCENT can be found at: https.//ascentproject.org/wp-
content/uploads/2023/08/Public-ASCENT-Final-Report_8 10 23.pdf A copy of the
ASCENT dataset for manipulation and download can be found at:
https://ascentproject.org/projects/ ()

Secured Alaska Geoportal account ()

The PA 3 team is in the process of developing a proposal for the National Science Foundation on
investigating how to do research on infrastructure that will be both scientifically
innovative and useful to local communities. ()

3.1.2 (In progress) Support new innovations and off-the-shelf technology that can be implemented
in community development plans to support the ability of Arctic communities to combat
climate change impacts. ; Denali (Lead), DOE-AE (Lead), DOD-Ted Stevens, DOE-EERE, DOE-OE,
DOI-USGS, DOT, HUD, NSF; Target Date 10/24

PA3 members, collected a list of publicly available datasets relative to community development
and resiliency. While this is not intended to be a comprehensive list, it is a starting point
to understand the complexity communities face to develop and maintain critical
infrastructure required for livable communities supporting a high quality of life for
residents. 104 datasets were identified, which were then converted into an “Air Table”, or
a simple database that is sharable, editable and visual. The Air Table serves as a context
for highlighting the need for this work. PA3 members developed a Dashboard Template
from a community perspective outlining tools required to improve decision-making
around infrastructure integrated into a system of working parts and risks to maintain
and building assets. The Dashboard Template conceives an organization of information,
pulled from available datasets with information about assets, infrastructure,
environmental changes, people and possible funding mechanisms, all from the
perspective of the community. This Dashboard Template outlines how organized data
could inform community project decision-making. PA3 integrated components of Asset
Based Community Development (ABCD), which incorporates decision making around
assets including built infrastructure, the natural environment, people and institutions
into a framework to support and improve community driven development decisions. This
framework is being utilized to develop an approach to grant funding to develop a
community-based decision tool. PA3 members are pursuing grants and community
partners to build a Community Development Decision Tool prototype. ()

EPA has funded an anaerobic digester test system at the U.S. National Renewable Energy Lab in
Fairbanks, Alaska. (Sep 9, 2024 - Completed)
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The December 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice
discussed current and planned research by attendees, as well as updates on previously
discussed installations. Identification of collaboration opportunities was encouraged.
Items discussed: In-person Fairbanks conference: 4-7 March 2024, Fabulous Organizing
Team: Robin Szmidt, Lynn Zender, Fatima Ochante, Sarah Azmi-Wendler First C/HAD
advisory design conversation for the NREL - EPA pilot digester was 4 December hot
research questions people are investigating new installations (Mar 5, 2024 - Completed)

On October 5, 2023, the Physical Oceanography team held a community meeting which
discussed the challenges and potential approaches to removing carbon dioxide from the
atmosphere and ocean. Those challenges included the required investment and
partnership from government agencies and the private sector, and the difficulties in
quantifying the amount of carbon dioxide removed. This session focused on ocean
carbon sequestration especially in Alaska, as US federal budget for FY24 Marine Carbon
Dioxide Removal (mCDR) had been increased over 60%. Two experts — Jessica Cross from
Pacific Northwest National Laboratory (PNNL) and Matthew Long from non-profit
[C]worthy — presented on challenges and opportunities for mCDR in US Arctic waters.
Specifically, Jessica spoke to practical approaches to climate recovery and carbon dioxide
removal, and Matthew on building the proper tools for safe, effective ocean-based
carbon dioxide removal. (Mar 5, 2024 - Completed)

The January 2024 meeting of the Cold/High Anaerobic Digestion Community of Practice
discussed current and planned research by attendees, as well as updates on previously
discussed installations. Identification of collaboration opportunities was encouraged.
Items discussed: In-person Fairbanks conference: 4-7 March 2024, Fabulous Organizing
Team:Robin Szmidt, Lynn Zender, Fatima Ochante, Sarah Azmi-Wendler ~ Next C/HAD
advisory design conversation for theNREL -EPA pilotdigester will be ___? Update
on design — Sarah Azmi-Wendler Hot research questions people are investigating (Mar
5, 2024 - Completed)

The October 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice
discussed current and planned research by attendees, as well as updates on previously
discussed installations. Identification of collaboration opportunities was encouraged.
Specific discussion items included: In-person Fairbanks conference: 4-7 March 2024,
Fabulous Organizing Team: Robin Szmidt, Lynn Zender, Fatima Ochante, Sarah
AzmiWendler Any hot research questions people were investigating Any new
installations to share (Mar 5, 2024 - Completed)

The November 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice
discussed current and planned research by attendees, as well as updates on previously
discussed installations. Identification of collaboration opportunities was encouraged.
Items discussed included: In-person Fairbanks conference: 4-7 March 2024, Fabulous
Organizing Team: Robin Szmidt, Lynn Zender, Fatima Ochante, Sarah Azmi-Wendler
Engineering for Change opportunity: “part-time ~4.5 month engagements from May to
September, delivered remotely by an E4C Fellow (a talented early-career technical
professional with a skillset aligned to your project), submit request for a fellow by
November 22nd, 2023” Any hot research questions people were investigating Any new
installations to share (Mar 5, 2024 - Completed)

NSF Award #2318384: Collaborative Research: NNA Research: Electric Vehicles in the Arctic
(EVITA) - Interactions with Cold Weather, Microgrids, People, and Policy The Arctic is
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seeing increased interest in Electric vehicles (EV) adoption. This project will evaluate
where, how, and for whom EVs can provide widespread benefits, and identify what might
need to change to realize these benefits for Arctic communities. The performance of EVs
in cold Arctic temperatures will be studied as well as how EVs will affect isolated rural
power systems. The interdisciplinary project will also address how electric rates and
public policies will affect EV adoption and use. The project?s workforce development
focus will benefit the communities and address a common barrier to EV adoption: local
maintenance and repair. This project will bring together researchers, tribal community
partners, electric utilities, and vocational programs in automotive technology in
Kotzebue and Galena, Alaska, to answer the question of how EVs can be integrated in
remote Arctic communities to improve resilience, provide cleaner, affordable mobility,
and promote energy justice. ()

3.2 Improve understanding of the importance and value of economies in the Arctic. Support local
access to Arctic economic opportunities by examining the linkages among economic initiatives,
infrastructure, socioeconomic factors, and values of rural Arctic communities.

3.2.1 (In progress) Support research that incorporates economic model insights and synthesizes
available data to identify important factors affecting job availability and wages in major
economic sectors.; DOC-EDA (Lead), DOE-AE, DOE-SC, DOT, EPA, NSF, USDA-NRCS, USDA-RD;
Target Date 4/24

PA3 s pursuing research funding to develop comprehensive economic models to assess how
community assets, needs, risks, and funding opportunities affect community decision
making. The intended approach will work explicitly with two communities, a “hub” and
“village”, which is intended to inform usability of the Decision-Tool and its applicability at
the regional or state scale. ()

The April 2023 meeting of the Marine Ecosystems Community of Practice discussed salmon and
coastal systems from multiple perspectives. The meeting included a discussion of why
Bristol Bay sockeye salmon is doing well, while just a few degrees north, chum salmon
are doing poorly. (Apr 19, 2023 - Completed)

3.2.2 (In progress) Research regionally appropriate and feasible options for building local human
capacity, considering cultural attributes and vocational capabilities juxtaposed with evolving
environmental trends and economic opportunities, and articulate results within regional
economic development strategies and plans.; DOC-EDA (Lead), DOE-AE, DOE-SC, DOT, EPA,
USDA-NRCS, USDA-RD; Target Date 10/24

PA3 s pursuing research funding to develop comprehensive economic models to assess how
community assets, needs, risks, and funding opportunities affect community decision
making. The intended approach will work explicitly with two communities, a “hub” and
“village”, which is intended to inform usability of the Decision-Tool and its applicability at
the regional or state scale. ()

The April 2023 meeting of the Marine Ecosystems Community of Practice discussed salmon and
coastal systems from multiple perspectives. The meeting included a discussion of why
Bristol Bay sockeye salmon is doing well, while just a few degrees north, chum salmon
are doing poorly. (Apr 19, 2023 - Completed)

The ocean economy, also known as “blue economy,” plays a pivotal part in Alaska’s economy as
well as the entire nation. Recently the Arctic has experienced rapid environmental
changes, such as decline of sea ice content and increase of ocean acidification, which
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could impact Alaska’s blue economy. The effort to build the Alaska’s blue economy
includes the mariculture, using marine macroalgae to produce biofuels. In the March
2023 meeting of the Physical Oceanography Community of Practice, two experts
presented perspectives on Alaska’s blue economy and Macroalgae Research Inspiring
Novel Energy Resources (MARINER) program. (Mar 2, 2023 - Completed)

3.3 Improve multi-species and ecosystem approaches to predict climate change impacts on species
distributions and on economically viable access to commercial and subsistence species in the next 50
years.

3.3.1 (In progress) Develop short-term comparative model predictions of the distribution and
populations of fishery species (e.g. pollock, cod, salmon, halibut, crab) in response to evolving
climatic conditions in the Northern Bering Sea and Southern Chukchi Sea. ; NOAA Fisheries
(Lead), NSF (Lead); Target Date 3/24

PA3 has not directly made progress on Deliverable 3.3; however the data collected incorporates
environmental data, so it is possible the Decision Tool could inform access to subsistence
species. ()

Alaska Climate Integrated Modeling Project is focused on the Bering Sea to evaluate impacts of
climate change on marine fisheries and communities. A recent news article and
publication highlight the progress of this program. ()

Climate Ecosystem Fisheries Initiative. Funded by the Inflation Reduction Act and NOAA Fisheries,
this program is a National program with Regional focus. In Alaska this year we have
increased capacity to support sustained multi-species and ecosystem predictions to
predict climate change impacts with some successful active federal hires supporting
oceanographic coordination, management strategy evaluation scientist, and marine
mammal modeling. Additional funds will tie in socioeconomic data collection to tie the
ecosystem predictions to communities. ()

The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June
14, 2023 to inform the community about some ongoing synthesis projects. During the
event, Elizabeth Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation entitled
“Synthesizing process studies to resolve Arctic ecosystem responses and feedbacks” and
shared information about two synthesis projects funded by the North Pacific Research
Board (NPRB) and the NOAA OAR Arctic Research Program that represent the synthesis
phase of the Arctic Integrated Ecosystem Research Program (Arctic IERP:
www.nprb.org/arctic-program/). The project led by Elizabeth Logerwell is entitled
"Pelagic-Benthic Decoupling? Ecosystem Restructuring in the Northern Bering and
Chukchi Seas". It will update conceptual models of the Northern Bering and Chukchi Seas
using data from the Arctic IERP and other research projects that include recent
documentation of significant shifts in the distributions of walleye pollock, Pacific cod, and
other Arctic and subarctic species in association with warming water temperatures.
During the same event, Martin Sommerkorn (WWF) and Melanie Lancaster (WWF) also
gave a presentation entitled "Charting a Way Forward for Arctic Ecosystems and
Biodiversity” that summarized an international Arctic Conservation Forecast project.
These projects will update our collective understanding of the Arctic marine ecosystem
and make important progress towards improving capacity to forecast future conditions.

()
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Risk Management and Hazard Mitigation
4.1 Risk Management and Hazard Mitigation

4.1 Summarize currently available data and information requirements associated with hazard and risk
mitigation, adaptation, and response efforts. Synthesize community-led activities and information to
identify potential needs for future efforts.

4.1.1 (In progress) Conduct a study identifying where information used in decision-making and
planning can be improved through access to new or additional data sources. This study should
consider a wide range of activities associated with ongoing responses to common and
emerging hazards, including risk reduction efforts and emergency preparedness and response.;
DOI-BIA (Lead), Denali, DOI-BSEE, DOI-USGS, NOAA; Target Date 4/23

The December 2024 meeting of the Risk Management & Hazard Mitigation Collaboration Team
focuses on the Permafrost Discovery Gateway. ()

People throughout Alaska have noticed a range of changes in their subsistence berry species,
from changing in the timing and abundance of the berries to changes in the habitat of
their berry patches. The November 2024 meeting of the Terrestrial Ecosystems
Community of Practice describes efforts to compile the data and research on how
environmental change may impact the abundance of berry species and their insect
pollinators. ()

The November 2024 meeting of the Risk Management and Hazard Mitigation Collaboration
Team focused on the power of partnerships in mapping Alaska, specifically via a
presentation on the Alaska Geospatial Office (AGO). AGO provides strategic oversight of
the state's geospatial technology portfolio as it relates to the Alaska's Spatial Data
Infrastructure. AGO works to advance the use of geospatial technologies as a tool for
better decision-making in Alaska. (Nov 14, 2024 - Completed)

The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team
focused on barriers to working with geospatial data and how QGreenland is working to
remove those barriers. Geospatial data can be challenging to work with for a variety of
reasons. Barriers include time consuming data identification and difficult file formats,
and hesitancy to use Geographic Information System (GIS) software. QGreenland, an NSF
funded project, serves the research community via a free package of integrated
Greenland-focused data that covers many disciplines. QGreenland serves the education
community via curriculum activities and educator-specific programs. All potential and
current users also benefit from extensive how-tos, tutorials, and other support material
to make QGreenland welcoming even to those who have never before used GIS software.
(Oct 17, 2024 - Completed)

In April 2024, the Risk Management & Hazard Mitigation Collaboration Team held a meeting as
part of their series to connect the research community engaged in developing tools and
datasets to support communities affected by related hazards and identify research needs
in tools and data. The meeting included a presentation on the Arctic Environmental and
Engineering Data and Design Support System (Arctic-EDS) by Nancy Fresco and Charles
Parr (UAF). Arctic-EDS was created to replace the aging Environmental Atlas of Alaska
while addressing the old atlas’ shortcomings by providing finer scale data, filling data
gaps, and incorporating climate projections. The Arctic-EDS provides easily obtainable,
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well-vetted, and reliable engineering and environmental data in a central website
designed to meet the needs of engineering professionals. (Apr 23, 2024 - Completed)

Summary Statement: There has been a concerted effort amongst IARPC team members to
engage with subject matter experts in both science and in Emergency Management
circles to share information and better understand the challenges faced by practitioners
to respond and adapt to the numerous Hazards in Alaska and the Arctic. There have
been a number of COP meetings hosted by the Coastal Resilience COP, Modeling and
Terrestrial Ecosystems COP and Glaciers and Sea Level COP to share information and
opportunities related to sharing and understanding data and information associated
with the PA4 topics. Additionally the PA co leads (Federal and Non-Federal) have
established a webinar series aimed to connect the community that is contributing to data
and tool development, which are aimed at supporting assessment, planning, and
mitigation of hazards. This series of information sharing sessions also serve to identify
needs of the science and end-user communities to more effectively address hazards.
Finally, members of the PA4 team are working with federal partners to develop a
permafrost workshop with a focus on hazard mitigation. This workshop, if funded,
would take place in the Fall of 2024. Of note, The PA focus is new to the IARPC
community which, in partnership with a limited connection between hazards research
and mitigation/response, has required significant investment in building a framework for
collaboration by the PA4 team. While this has resulted in a slower cadence, the
development of relationships and initiation of information sharing mechanisms will go a
long way to establishing capabilities for the community moving forward. (Mar 21, 2024 -
Completed)

In March 2024, the Risk Management & Hazard Mitigation Team held a meeting in their series
connecting the research community engaged in developing tools and datasets to support
communities affected by related hazards and identify research needs in tools and data.
This meeting featured a presentation from Chris Maio, Casey Ferguson, Abigail York, and
Angela Johnson about the Alaska Coastal Cooperative (ACC) and its newly funded NNA
Collaboratory ACTION (Alaska Coastal Cooperative for Co-producing Transformative
Ideas and Opportunities in the North) project. (Mar 12, 2024 - Completed)

In the October 2023, the Coastal Resilience Community of Practice meeting, program managers
from the NOAA NCOS 2024 Effects of Sea Level Rise (ESLR) Grant Opportunity presented
on the opportunity and answered questions. This generated discussion about potential
projects, and promoted networking among researchers, land managers, and Indigenous
Peoples. The Alaska Regional Coastal Resilience focus area of the grant opportunity
targets rural areas in Alaska that have previously not had the high resolution data
necessary to run advanced models that evaluate coastal resilience management options.
In the past decade, progress has been made to collect localized elevation data in Alaska
and improve nearshore bathymetry. NOAA is soliciting proposals that will leverage
existing data where possible, to advance coupled coastal modeling in the region. Project
teams must include at least one Alaska-based partner, and priority will be given to
project teams with a demonstrated record of collaboration in the region. Approximately
1-2 projects of 2-4 years in duration are expected to be funded under the Alaska Regional
Coastal Resilience focus area at a level of approximately 200,000 to S500,000 per year
per proposal. ()
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On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear
presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-
lead Richard Cullather gave an introduction by showing a current forecast of organic
carbon optical thickness from the NASA GMAO forecasting system. The forecast showed
the far-ranging effects of northern wildfire conditions, which affects air quality in US
metropolitan areas. It also showed that the current Alaskan wildfire season has had an
unusually slow start. We then heard presentations from Prof. Uma Bhatt on Fire Weather
Predictability group; Cecilia Borries-Strigle on the use of global seasonal prediction
model output in the Canadian Forest Fire Weather Index system, a widely-used forest
model for determining fire weather risk; and Joshua Hostler on lightning conditions. The
discussion focused on the use and limitations of seasonal forecasting systems -
particularly limitations in the predictability of precipitation; the application and
availability of data to stakeholders, and the Alaska lightning detection network. The work
is funded by NSF, NOAA, and the University of Alaska Established Program to Stimulate
Competitive Research (EPSCoR). (Jun 30, 2023 - Completed)

On 06/08/23, the Glaciers and Sea Level CoP held a meeting with a glaciologist (Alex Robel,
Georgia Tech) and a sociologist (Nadia Seeteram, Columbia) presented their research on
community engagement and adaption to sea-level rise in the southeastern United States.
Robel's studies, variously supported by NSF, NASA and private foundations, focus on the
state of Georgia and how coastal flooding, partly associated with land ice mass loss, can
be better measured and understood by planners there, and mitigated equitably.
Seeteram's PhD research on the community response to sea-level rise in Miami-Dade
county (Florida) developed a framework for interpreting climate adaptation responses by
individuals. In sum, their work demonstrates how individuals and communities adapt to
sea-level rise, how inequitable that adaptation presently is, and how physical and social
scientists can both measure risk and inform coastal communities about risk reduction
from the hazards associated with sea-level rise. Multiple federal agencies engage
scientists from numerous disciplines to generate projections of sea-level rise for U.S.
coastlines, but how do coastal communities use this information to prepare for the
future? We’ll discuss examples of planning for coastal resilience at both a municipal and
individual level, with introductions to these topics from two speakers working directly on
these issues (Alexander Robel and Nadia Seeteram). (Jun 15, 2023 - Completed)

4.1.2 (In progress) Share findings of deliverable 4.1.1 as a means (1) to spur additional research
and science communication aimed at addressing unmet needs for planning, prevention,
response, and recovery and (2) to inform time-sensitive decision-making and planning
processes.; DOI-BIA (Lead), Denali, DHS, DOD-USACE, DOI-BSEE, DOI-USGS, NOAA; Target Date
10/24

The December 2024 meeting of the Risk Management & Hazard Mitigation Collaboration Team
focuses on the Permafrost Discovery Gateway. ()

The November 2024 meeting of the Risk Management and Hazard Mitigation Collaboration
Team focused on the power of partnerships in mapping Alaska, specifically via a
presentation on the Alaska Geospatial Office (AGO). AGO provides strategic oversight of
the state's geospatial technology portfolio as it relates to the Alaska's Spatial Data
Infrastructure. AGO works to advance the use of geospatial technologies as a tool for
better decision-making in Alaska. (Nov 14, 2024 - Completed)
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The October 2024 Coastal Resilience Community of Practice meeting highlighted certain coastal
dynamics of the Arctic Ocean that can pose unique challenges for siting and maintaining
infrastructure. Examples presented included keel scouring by sea ice—which can damage
subsea cables and pipelines—and ice pile-up, ride-up, and encroachment on the shore.
Mapping these processes and features was also discussed. (Oct 2, 2024 - Completed)

At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared
recent research on rusting rivers. He presented an emergent threat to Arctic watersheds
based on observations from 75 streams in Alaska’s Brooks Range that recently turned
orange, reflecting increased loading of iron and toxic metals. Using remote sensing, his
team constrained the timing of stream discoloration to the last 10 years, a period of
rapid warming and snowfall, suggesting impairment is likely due to permafrost thaw.
Thawing permafrost can foster chemical weathering of minerals, microbial reduction of
soil iron, and groundwater transport of metals to streams. Compared to clear reference
streams, orange streams have lower pH, higher turbidity, and higher sulfate, iron, and
trace metal concentrations, supporting sulfide mineral weathering as a primary
mobilization process. Stream discoloration was associated with dramatic declines in
macroinvertebrate diversity and fish abundance. These findings have considerable
implications for drinking water supplies and subsistence fisheries in rural Alaska. (Sep 10,
2024 - Completed)

The 2023 Pre-field season meeting led by the Field Operations CoP was held 25 May 2023 in
collaboration with the Sea Ice and Marine Ecosystems CoPs. Invited speaker Gay Sheffield
of UAF Alaska Sea Grant presented on best practices for research cruise communication
plans and the 2022 Bering Sea harmful algal bloom (HAB). Gay shared factors
contributing to effective communication of the developing HAB from Pls on the research
vessel to the public, emphasizing the key role of utilizing regional communication
networks for communicating time-sensitive public health hazards to the appropriate
agencies and the public. (Jun 21, 2023 - Completed)

4.2 Update and improve the “Statewide Threat Assessment: Identification of Threats from Erosion,
Flooding, and Thawing Permafrost in Remote Alaska Communities.”

4.2.1 (In progress) Undertake a study to identify the top 10 threats/hazards to communities and
critical remote state and Federal government infrastructure in the state of Alaska that should
be included in the Statewide Threat Assessment. This might include coastal and river erosion,
flooding, thawing permafrost, and changes in the seasonal snowpack.; HHS-NIEHS (Lead),
DOD, DOI-USGS, NOAA, NSF; Target Date 4/23

Published in 2019, the Denali Commission’s statewide environmental threat assessment report
has been instrumental in helping communities, decision makers, and researchers
understand data and information needs related to hazards mitigation and adaptation in
Alaska. The October 2024 meeting of the Risk Management & Hazard Mitigation
Collaboration Team provided an update on the Denali Commission’s efforts to enhance
and bring the assessment up to date, as well as discussions on how the IARPC community
can contribute to this critical work. (Oct 1, 2024 - Completed)

Summary Statement: In the past year there have been a series of efforts aimed at understanding
and prioritizing threats/hazards to communities and critical infrastructure with an
ultimate goal of updating the Statewide Threat Assessment (STA). There have been A
couple of projects funded by federal partners. Specifically, NIEHS is supporting 4 projects
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investigating environmental hazards and NSF supporting one, MEGA - Mercury
biogeochemical cycling and export from Greenland to the Arctic. The Denali Commission
is working with a UAF team to update the Statewide Threat Assessment. The UAF team
would like to host a virtual meeting in April with stakeholders, scientists and
collaborators. At this meeting the preliminary results of the interviews and re-analysis of
data already on hand will be presented. Topics that will be included in the April meeting
will be the timeline for the STA, discussions about which topics should be included in the
STA, and discussions about data. Fire, drought and landslides have not been included
previously but are threats that are being considered. Data gathering and planning for all
have been increasing and with the increasing data available it may be viable to include in
the next STA. (Mar 21, 2024 - Completed)

On June 15, 2021, the U.S. White House’s Subcommittee on Ocean Sciences and Technology
(SOST) hosted a Coastal Resilience Workshop (CRW) for federal scientists, researchers,
managers, and officials throughout the U.S. Government. Coastal resilience is the
capacity of the socioeconomic and natural systems in the coastal environment to cope
with disturbances, whether induced by factors such as sea level rise, extreme weather
and climatic events, or human use, by adapting while maintaining their essential
functions. The agenda for this event included keynote presentations and discussions
from several federal agencies and senior level White House officials with the common
theme of developing enhanced coastal resiliency throughout the U.S. For this workshop,
Dr. Brian D. Melzian (U.S. EPA’s Office of Research and Development) coordinated with
the U.S. EPA’s Harry Allen (Region 9 Office) and OceanP3Systems’ William Robberson to
submit a brief white-paper with detailed information about the U.S. National
Contingency Plan (NCP) and the U.S. National Response Team (NRT). In addition, a short
video presentation titled The Role of the National Response System In Coastal Resilience
was submitted to this workshop. See links for: U.S. National Contingency Plan (NCP)
and the U.S. National Response Team (NRT) SOST Coastal Resilience Workshop Findings
and Recommendations Final 2022 (Mar 5, 2024 - Completed)

NIEHS: Supporting 4 projects investigating environmental hazards. 1) Restoring Northeast Cape
for the Health and Well-Being of the Yupik Communities of St. Lawrence Island, Alaska
(RO1, Awarded 2023) 2) Protecting the Health of Future Generations: Assessing and
Preventing Exposures to Endocrine-Disrupting Flame Retardant Chemicals & PCBs in Two
Alaska Native Arctic Communities on St. Lawrence Island (RO1, Awarded 2021) 3)
Prevention of Paralytic Shellfish Poisoning in Subsistence Shellfish Harvest Communities
of Southeast Alaska (RO1, Awarded 2022) 4) Convergence of multiple exposures during
pregnancy: Effect of wildfires and maternal stressors on birth outcomes among Alaskan
women (K01, Awarded 2024) Lead Contact: Anika Dzierlenga
(anika.dzierlenga@nih.gov) ()

NSF Award #2232980: Collaborative Research: MEGA - Mercury biogeochemical cycling and
export from Greenland to the Arctic Mercury is a toxic element that is of concern for the
health of the environment and humans. There are particularly high amounts of mercury
in Arctic food webs due to the transport of mercury in the atmosphere to the Arctic,
primarily from mining and industrial regions. The main source of mercury to the Arctic is
thought to be human emissions to the atmosphere (for example, from processing of
material in gold mining and fossil fuel burning), but there may also be large natural
sources of mercury that could change with climate warming. Glaciers and ice sheets,
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large rivers of ice, have recently been identified in Greenland as possible sources of
mercury to the Arctic through glacier physical grinding (as they bulldoze their way
through the landscape) and melt, but data is still sparse and these existing datasets
highlight significant uncertainty. In the MEGA project, the investigators will sample (i) a
range of glacial meltwater rivers across Greenland, (ii) the oceans these meltwaters flow
into, and (iii) the air next to the water sampling sites, to understand whether these
natural mercury inputs are important and/or are likely to change with increased glacier
melting in a warming climate. This new data will improve our knowledge of the
importance of glaciers and ice sheets in the Earth System, and provide critical process
information using modern measurement techniques. The MEGA project will ultimately
help us understand how mercury moves and changes through Arctic systems. ()

On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal
Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation
was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz provided an
overview of research highlights from the campaign including new research to shrink
uncertainty in modeling carbon emissions, constructing biomass maps, understanding
greening and browning using remote sensing technologies, and understanding hazards
in Arctic and boreal regions. One of the projects within ABoVE is developing a new
understanding of air quality related to wildfire occurrence. Then, Dr.Goetz detailed the
next steps in Phase 3 research for ABoVE. The webinar is publicly available here:
https://www.iarpccollaborations.org/members/events/23807. Information about ABoVE
can be found on their website here: https://above.nasa.gov/. (Jul 11, 2023 - Completed)

On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about
new science discovery & tools in fire management from the Alaska Fire Science
Consortium. The presentation was given jointly by Alison York and Dr. Randi Jandt. The
webinar is publicly available here:
https.//www.iarpccollaborations.org/members/events/23807. Information about the
Alaska Fire Science Consortium can be found on their website here:
http://akfireconsortium.uaf.edu/. (Jul 11, 2023 - Completed)

4.2.2 (In progress) Upon completion of 4.2.1, establish a data collection and collation plan to
include mechanisms to collect threat/hazard data that may not be readily available.; HHS-

NIEHS (Lead), DHS, DOD, DOI-USGS; Target Date 10/23

NIEHS: Supporting 4 projects investigating environmental hazards. 1) Restoring Northeast Cape
for the Health and Well-Being of the Yupik Communities of St. Lawrence Island, Alaska
(RO1, Awarded 2023) 2) Protecting the Health of Future Generations: Assessing and
Preventing Exposures to Endocrine-Disrupting Flame Retardant Chemicals & PCBs in Two
Alaska Native Arctic Communities on St. Lawrence Island (RO1, Awarded 2021) 3)
Prevention of Paralytic Shellfish Poisoning in Subsistence Shellfish Harvest Communities
of Southeast Alaska (RO1, Awarded 2022) 4) Convergence of multiple exposures during
pregnancy: Effect of wildfires and maternal stressors on birth outcomes among Alaskan
women (K01, Awarded 2024) Lead Contact: Anika Dzierlenga
(anika.dzierlenga@nih.gov) ()

4.2.3 (In progress) Collect and integrate disparate threat/hazard information and perform
modeling and analysis to understand where natural and human-made threats and hazards
pose a risk to Arctic communities.; Denali (Lead), HHS-NIEHS (Lead), DOD, DOI-USGS, FEMA;
Target Date 10/24
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The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's
new Indigenous Leadership Fellows. The meeting began with a presentation by
@Michele Yatchmeneff (University of Alaska Anchorage), Education Training and
Capacity Building Collaboration Team Co-Lead. Her current research focuses on the
belongingness of Alaska Natives in STEM and Indigenizing education. @Caitlynn Tautuk
Hanna (University of Alaska Fairbanks), Terrestrial Ecosystems Community of Practice Co-
Lead, presented on her masters thesis, which is on river rusting in the Wulik River basin.
(Nov 1, 2024 - Completed)

UAF Team has been conducting interviews with stakeholders and will convene a virtual meeting
in April to discuss: timeline, topics, data and plans for the STA. (Apr 30, 2024 - Target)

Summary Statement: The Denali Commission is working with a UAF team to update the
Statewide Threat Assessment. The UAF team would like to host a virtual meeting in April
with stakeholders, scientists and collaborators. At this meeting the preliminary results of
the interviews and re-analysis of data already on hand will be presented. Topics that will
be included in the April meeting will be the timeline for the STA, discussions about which
topics should be included in the STA, and discussions about data. Fire, drought and
landslides have not been included previously but are threats that are being considered.
Data gathering and planning for all have been increasing and with the increasing data
available it may be viable to include in the next STA. (Mar 21, 2024 - Completed)

Update to the Statewide Threat Assessment Priority Area 4, Objective 4.2.3 The team from UAF
has conducted interviews with people who were involved with the last iteration of the
Statewide Threat Assessment. They have transcribed and compiled the information.
There were both favorable and unfavorable reactions to the last STA. The activities this
quarter will feed into the Statewide Threat Assessment which is one of the priority area
goals. The STA will assist both community members and decision makers by providing a
data driven document that can help with planning and design of infrastructure in the
future. April Meeting The UAF team would like to host a virtual meeting in April with
stakeholders, scientists and collaborators. At this meeting the preliminary results of the
interviews and re-analysis of data already on hand will be presented. Topics that will be
included in the April meeting will be the timeline for the STA, discussions about which
topics should be included, and discussions about data. Fire, drought and landslides have
not been included previously but are threats that are being considered. Data gathering
and planning for all have been increasing and with the increasing data available it may
be viable to include in the next STA. Data & Adaptation work Data and modeling are
changing. Need to be able to have data that is robust enough to scale it up or down. This
also needs to standardize enough to be used across agencies. There is a lot of key data
and models coming from federal agencies. One example is the USGS work that is being
done to reassess the flood analysis for 22 communities that will bring in the newer data.
This is expected to be done by the end of 2025. This also provides an opportunity to
refine participation in the process and bringing in community level planning for co-
production of the work. This will also highlight ways communities have already begun
adapting and their future plans. Accomplishments include completed interviews with
stakeholders by the UAF Team. The team will convene a virtual meeting in April to
discuss: timeline, topics, data and plans for the STA. The main contact at the Denali
Commission is Liza Mack, PhD, Imack@denali.gov. (Mar 14, 2024 - Completed)
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In the most recent meeting of the Permafrost CoP (September 7.2023), Michelle Michaels (DoD
SERDP/ESTCP) presented on the Alaska Innovation Landscape Network (AILN). The goal
of the AILN is to bridge the gap between technology end-users (such as DoD installation
planners, natural resource managers, engineers, and the surrounding community) and
research technologies (ESTCP and other) that are ready to be demonstrated, evaluated,
and refined at installations and the community. To do so, the AILN is establishing an
interagency network of collaborators to facilitate accelerated technology transfer for
climate adaptation, focused on permafrost. The meeting introduced the AILN and invited
participants to participate and provide feedback. Deliverables addressed includes
supporting new innovations and off-the-shelf technology that can be implemented in
community development plans to support the ability of Arctic communities to combat
climate change impacts (3.1.2), identifying where information used in decision-making
planning can be improved through access to new or additional resources (4.1.1), and
collection and integration of disparate threat/hazard information to understand where
natural and human-made threats and hazards post a risk to Arctic communities (4.2.3).

()

Denali Commission Village Infrastructure Protection Program Manager Liza Mack met with
University of Alaska Fairbanks staff and grad students to discuss next steps for updating
the 2019 Statewide Threat Assessment (Statewide-Threat-Assessment-Final-Report-20-
November-2019.pdf (secureserver.net)). Accomplishments include initial team assembly
and next steps include interviews of past principal investigators and updating
methodology of past iterations of the assessments and reports. For more information
please contact Liza Mack, PhD, Imack@denali.gov, 907-317-4961. ()

US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a
permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this
workshop is to bring USGS scientists together to share their permafrost related work and
identify ways to collaborate. There will be several breakout sessions. One session will
focus on how to advance deliverables outlines in the IARPC Biennial Implementation Plan
and to begin planning a second workshop in Anchorage. The second workshop will
include broader participation from IARPC members, Federal, State, academic and Tribal
entities. Terrestrial Ecosystems Collaboration Team - IARPC Collaborations (Sep 21, 2023
- Target)

On May 15, the Coastal Resilience CP held a meeting where deliverable 4.2.3 was discussed. Liza
Mack (Denali Commission) presented the deliverable to meeting attendees. Liza
indicated that the Denali Commission wants to revisit the methodology for conducting
the Statewide Assessment, including how various models and data would be used in the
Assessment. Jacquelyn Overbeck and Erin Trochim described the challenge presented by
unevenness in datasets, and the time needed for some datasets to be developed. Li
Erikson indicated that the USGS planned to have complete flood modeling of Bering Sea
communities by 2026. Tom Ravens suggested that risk can be assessed by estimating the
dollar value risk of erosion and flooding. Jacquelyn Overbeck pointed out that ANTHC (for
the Unmet Needs Report) did generate some cost estimates for various adaptation
pathways. Li Erikson indicated that the USGS was similarly developing monetary
quantification of risks (http://10.12.29.250/apps/hera/index.php) and wanted to address
AK community needs and incorporate AK specific data. Liza Mack pointed out that
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ANTHC was planning to start a Center for Risk Assessment to house these efforts. (May
30, 2023 - Completed)

4.3 Research to support more resilient and transformative infrastructure to withstand potential
impacts from acute and long-term hazards, including those hazards brought about by climate change.

4.3.1 (In progress) Conduct a study focused on expedient and enduring cold regions infrastructure,
including water and wastewater, energy, and temporary and enduring structures. Results will
be disseminated into a report that will identify and provide background information on the
variety of available and emerging water/wastewater, energy, and structure technologies and
best practices.; DOD-USACE (Lead), DOT (Lead), DHS-CISA, DHS-USCG, DOE-AE, EPA, HHS,
USDA-NRCS; Target Date 10/23

EPA has funded an anaerobic digester test system at the U.S. National Renewable Energy Lab in
Fairbanks, Alaska. (Sep 9, 2024 - Completed)

Summary Statement: The Alaska District of USACE and CRREL have been awarded funding
through the USACE Silver Jackets Program to create building standards for Arctic
Communities—in this case Alaska villages. The building standards are focused primarily
on foundational types and methods to better resist permafrost degradation, flooding,
and coastal erosion. (Mar 21, 2024 - Completed)

The Alaska District of USACE and CRREL have been awarded funding through the USACE Silver
Jackets Program to create building standards for Arctic Communities—in this case Alaska
villages. The building standards are focused primarily on foundational types and
methods to better resist permafrost degradation, flooding, and coastal erosion. Many
entities are already working to improve Village climate change sustainment. These
include the State of Alaska, USACE, FEMA, NOAA, NREL (CCHRC) BIA, ANHTC, Regional
Corporations, Village Corporations, Tribes, Boroughs, University of Alaska, and more.
Future work being sought includes: Creating a means to gather expertise and provide
information to the Villages; Determining immediate solutions that have low risk and
high probability for success; Determining how an Engineering Working Group can
interlace with existing entities without overlapping or overstepping; and Determining a
longer-term, perhaps novel solution that can provide robust Arctic community climate
resilience. (Mar 4, 2024 - Completed)

Sharon Borland presented to the Tech FACT team about Federal Technology Transfer at the U.S.
Geological Survey. This was a plenary lecture to help the Tech FACT understand Federal
contributions to the IARPC technology topic. (Mar 2, 2023 - Completed)

4.3.2 (In progress) Conduct a study that looks at novel materials that could be used to improve
resilience for physical infrastructure from the effects of hazards. Areas of interest include
energy, communications, and transportation infrastructure. Share findings in a report.; DOD-
USACE (Lead), DOE-AE (Lead), DHS-CISA, DHS-USCG, USDA-NRCS; Target Date 10/24

The Alaska District of USACE and CRREL have been awarded funding through the USACE Silver
Jackets Program to create building standards for Arctic Communities—in this case Alaska
villages. The building standards are focused primarily on foundational types and
methods to better resist permafrost degradation, flooding, and coastal erosion. Many
entities are already working to improve Village climate change sustainment. These
include the State of Alaska, USACE, FEMA, NOAA, NREL (CCHRC) BIA, ANHTC, Regional
Corporations, Village Corporations, Tribes, Boroughs, University of Alaska, and more.
Future work being sought includes: Creating a means to gather expertise and provide
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information to the Villages;, Determining immediate solutions that have low risk and
high probability for success; Determining how an Engineering Working Group can
interlace with existing entities without overlapping or overstepping; and Determining a
longer-term, perhaps novel solution that can provide robust Arctic community climate
resilience. (Mar 4, 2024 - Completed)

Data Management
DATA 1 Data Management

DATA 1 Encourage and implement FAIR (Findable, Accessible, Interoperable, and Reusable) and CARE
(Collective benefit, Authority to control, Responsibility, and Ethics) data management principles in the
Arctic.

DATA 1.1 (In progress) Identify verified points of contact (e.g., agency champions, data
practitioners, Arctic residents, Indigenous organizations) and their areas of expertise and
interests for working with the data team on exploring and implementing FAIR and CARE in
Arctic data management. As part of developing the points of contact, identify and track
representation across many axes of diversity (demographics, disciplines/sectors, IARPC
experience, career stage, and others) to ensure a diverse and representative group of
contributors. The data team will check in with these groups regularly to ensure the points of
contact are up to date. ; DOD (Lead), Denali, DHS-USCG, DOE-SC, DOI-USGS, DOT, HHS, NASA,
NOAA, NSF, SI, USDA; Target Date 10/24

In August 2024, OceanHackWeek 2024 was a small, hands-on, interactive workshop focused on
data science for oceanography and closely related fields (e.g., marine ecology and
fisheries). More information. (Aug 30, 2024 - Completed)

Summary statement Q3 2023: Contacts were emailed and the list of confirmed contacts has been
updated. This network will continued to be refined, updated, and expanded to further
develop Arctic Data Management champions across the IARPC space and beyond. These
contacts will help advance all other Data Management deliverables. (Sep 19, 2023 -
Completed)

The team has verified three DoD agency champions and has drafted a list of other possible
champions. (Jul 14, 2023 - Completed)

Summary statement Q2 2023: The data management team leads have begun early
brainstorming and outreach to create a list of verified points of contact (e.g., agency
champions, data practitioners, Arctic residents, Indigenous organizations) with an early
focus on agency representatives. This action helps increase buy-in within key federal
agencies as a starting point for robust engagement around data management best
practices. (Jul 14, 2023 - Completed)

DATA 1.2 (In progress) Data 1.2 In order to build community buy-in and promote sustained efforts,
develop and revisit and update terms of reference which articulate Biennial Implementation
Plan Data Management roles, activities, and metrics.; DOD (Lead), DOE-SC, DOI-USGS, NASA,
NOAA, NSF; Target Date 10/24

Summary statement Q2 2023: The Data Management co-leads have begun a draft Terms of
Reference (ToR) document, and will continue revising it in the coming months. The ToR
articulates the Biennial Implementation Plan Data Management roles, activities, and
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metrics. The current outline has the mission statement, vision, shared values, our
approach, meeting schedule and design, activities, co-lead roles, along with key terms
and definitions. This document will continue to be updated and populated to be
leveraged as a reference document. (Jul 14, 2023 - Completed)

DATA 1.3 (In progress) Based on input from engagement activities, develop and update centralized
documentation of thematic areas of interest, ongoing activities, and key documents and
resources that can inform deliverables and future Biennial Implementation Plans.; DOD (Lead),
DOE-SC, DOI-USGS, EPA, NASA, NOAA, NSF; Target Date 10/24

Summary statement Q3 2023: The Data Management continue to update a collaborative
working document and share it via the IARPC Collaborations Data Management
collaboration team page. This document streamlines the work of the Data Management
FACT, facilitates transparency of the team’s work, and welcomes participation of all other
collaboration teams and IARPC agencies into the team’s work. The Data Management
FACT will continue to enable the work of the priority area goals by using this living
document to open up the work of the Data Management FACT and also collate
suggestions and interests from the other foundational and priority areas, as well as
federal / non-federal / local partners. (Sep 19, 2023 - Completed)

Summary statement Q2 2023: The Data Management co-leads created a collaborative working
document, regularly update it during and after meetings, and shared it via the IARPC
Collaborations Data Management collaboration team page. This document streamlines
the work of the Data Management FACT, facilitates transparency of the team’s work, and
welcomes participation of all other collaboration teams and IARPC agencies into the
team’s work. The Data Management FACT will continue to enable the work of the priority
area goals by using this living document to open up the work of the Data Management
FACT and also collate suggestions and interests from the other foundational and priority
areas, as well as federal / non-federal / local partners. (Jul 14, 2023 - Completed)

DATA 1.4 (In progress) Convene quarterly seminars, discussions, and training on FAIR and CARE
data management in the Arctic. Ensure a diverse group of presenters and contributors are
represented in these activities.; DOD (Lead), Denali, DHS-USCG, DOE-SC, DOI-USGS, DOT, HHS,
NASA, NOAA, NSF, SI, USDA; Target Date 10/24

The November 2024 meeting of the Data Management, Sea Ice, and Permafrost communities
aimed to introduce and explore the implementation of CARE (Collective benefit, Authority
to control, Responsibility, and Ethics) principles in Arctic research data management. We
learned about integrating CARE metadata from the Arctic Data Center team and
discussed applying CARE principles in research planning and Data Management Plans
(DMPs) with insights from NCAR. The goal was to enhance our understanding of ethical
data practices that respect and benefit Indigenous communities, improving our approach
to Arctic research data governance. We also aimed to brainstorm other ideas and
potential investments/projects to advance CARE principles in Arctic research. (Nov 4,
2024 - Completed)

The FAIR data management principles advocate for data management systems to be clean,
organized repositories by ensuring data is Findable, Accessible, Interoperable, and
Reusable. However, the reality is that our world is inherently messy and complex, and
data originates from this intricate landscape. As Arctic data repositories grow, and are
used in new modeling techniques like Al/ML, how do we assure the data collected and
models developed are representative and respectful of local communities? How do we
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promote CARE data management principles: Collective benefit, Authority to control,
Responsibility, Ethics? One proposed solution is to build societal context in Community
Based System Dynamics models; as community led and researcher supported tools. In
the October 2024 Data Management Collaboration Team meeting, Donald Martin,
leading the Google team SCOUTS (Societal Context Understanding Tools and Solutions),
and Dr. Peter S. Hovmand, Interim Director of the Center for Community Health
Integration, engaged in a discussion centered on societal context knowledge for
responsible research, data collection, data management, modeling and Al-modeling,
with Community Based System Dynamics models. (Oct 10, 2024 - Completed)

The August 2024 Data Management Collaboration Team meeting focused on data
interoperability. The meeting goal was to discuss and explore strategies for enhancing
Arctic data interoperability among research teams and among different research
domains. This webinar brought together data experts to share insights and best practices
on polar data interoperability. Current challenges, potential solutions, and collaborative
opportunities were discussed to enhance data accessibility and interoperability. This
discussion was focused on data producers, data managers/stewards, and all those who
handle research data who would like to enhance the interoperability of their datasets.
(Aug 1, 2024 - Completed)

Summary Statement Data Management in collaboration with MOMP hosted a Data
Management for Physical Samples: Discovery, Integration, and Reuse of Interdisciplinary
Arctic Sample Data last February 14, 2024. This meeting focused on the management of
physical samples in Arctic research, emphasizing the application of FAIR and CARE
principles. Speakers Kerstin Lehnert (Columbia University) and Lee Cooper & Alyne Bayrd
(UMCES) shared best practices and standards for sample sharing and decision-making.
The discussion also covered the importance of discovering, integrating, and reusing
physical samples for interdisciplinary work, addressing various challenges and insights in
data management and field sampling. The attendees developed a crowd-sourced
document sharing their protocols and standards for archiving and sharing physical
samples within their respective domains. Speakers shared existing projects and tools
available like the Internet of Samples (iSamples) taxonomies:
https://isamplesorg.github.io/models/ among others. Upcoming meeting plans include a
collaboration with the Technology Collaboration Team focusing on the integration of
Traditional Knowledge in GIS, an introduction to the Registry of Polar Observing
Networks, and ethical data management for artificial intelligence. Together these
meetings help advance the conversation around data management and uptake of FAIR
and CARE principals. ()

The November 2023 Terrestrial Ecosystems community meeting hosted representatives from
different archive centers holding Arctic and boreal terrestrial datasets in a panel
discussion. The panel focused on best practices for archiving data and the FAIR aspects of
data archiving (Findability, Accessibility, Interoperability, and Reuse). The discussion also
prioritized new insight on data access across centers and data processing with new ML
tools and cloud processing tools. The panel featured Joan Damerow (ESS-Dive), Yaxing
Wei and Debjani Singh (ORNL-DAAC), Matthew Jones and Angie Garcia (NSF Arctic Data
Center), Paul Hanson and Colin Smith (Environmental Data Initiative), and Joshua Brown
(University of Colorado). (Mar 5, 2024 - Completed)
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The Data and MOMP?* Collaborations Teams hosted a joint meeting focused on the management
of physical samples in Arctic research, emphasizing the application of FAIR and CARE
principles. Speakers also shared best practices and standards for sample sharing and
decision-making. The discussion covered the importance of discovering, integrating, and
reusing physical samples for interdisciplinary work, addressing various challenges and
insights in data management and field sampling.
https://www.iarpccollaborations.org/members/events/25004 * MOMP - Monitoring
Observing Modeling and Prediction (Feb 14, 2024 - Completed)

Summary statement Q3 2023: The Data Management team used its September meeting to host
a presentation and discussion on the topic of where to get started building Arctic data
management skills. A recording, slides, and collaborative document sharing further
resources are available via the event page
https://www.iarpccollaborations.org/members/events/24397. Data management
literacy directly facilitates a wide range of PA goals, and networking during this event
will also support those aims. (Sep 19, 2023 - Completed)

Summary statement Q2 2023: Q2 seminar brought together 3 data management experts in a
panel discussion titled “What you really need to know - A data management
conversation” and was attended by ~30 participants. A Q3 seminar is planned to focus on
Arctic data management education and training resources, to be led by the NSF-funded
Arctic Data Center. Additionally, all team leads have represented IARPC, CARE and FAIR in
a variety of fora with both federal and non-federal stakeholders. (Jul 14, 2023 -
Completed)

DATA 1.5 (No progress) Develop a common format and structure (e.g., questions, prompts) for
team meetings to help elicit and articulate perspectives on all aspects of FAIR and CARE to help
work towards the community summary/synthesis products below.; DOD (Lead), DOE-SC, DOI-
USGS, NASA, NOAA, NSF; Target Date 11/23

The August 2024 Data Management Collaboration Team meeting focused on data
interoperability. The meeting goal was to discuss and explore strategies for enhancing
Arctic data interoperability among research teams and among different research
domains. This webinar brought together data experts to share insights and best practices
on polar data interoperability. Current challenges, potential solutions, and collaborative
opportunities were discussed to enhance data accessibility and interoperability. This
discussion was focused on data producers, data managers/stewards, and all those who
handle research data who would like to enhance the interoperability of their datasets.
(Aug 1, 2024 - Completed)

DATA 1.6 (In progress) Develop a summary document of perspectives on implementing FAIR and
CARE in Arctic contexts.; DOD (Lead), DOE-SC, DOI-USGS, NASA, NOAA, NSF; Target Date 10/24

The November 2024 meeting of the Data Management, Sea Ice, and Permafrost communities
aimed to introduce and explore the implementation of CARE (Collective benefit, Authority
to control, Responsibility, and Ethics) principles in Arctic research data management. We
learned about integrating CARE metadata from the Arctic Data Center team and
discussed applying CARE principles in research planning and Data Management Plans
(DMPs) with insights from NCAR. The goal was to enhance our understanding of ethical
data practices that respect and benefit Indigenous communities, improving our approach
to Arctic research data governance. We also aimed to brainstorm other ideas and
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potential investments/projects to advance CARE principles in Arctic research. (Nov 4,
2024 - Completed)
DATA 1.7 (No progress) Based on the summaries mentioned in DATA 1.6, develop concise (i.e., one-
pager) public-facing documents on data management considerations to align with FAIR and
CARE principles.; DOD (Lead), DOE-SC, DOI-USGS, NASA, NOAA, NSF; Target Date 10/24

Education, Training, and Capacity Building
EDU 1 Education, Training, and Capacity Building
EDU 1 Develop a ONE STEM hub.

EDU 1.1 (Met) Establish a ONE STEM hub.; NOAA (Lead), DHS, DOE-AE, MMC, NSF, SI; Target Date
10/24

The Education, Training, and Capacity Team has launched the OneSTEM Hub, a central nexus of
available STEM education, training, and capacity building opportunities in the Arctic. This
virtual platform includes information pertaining to STEM programs in the Arctic or STEM
programs relevant to the Arctic. The general focus is on undergraduate internship
programs, but other opportunities are included. The OneSTEM hub is not intended to be
a repository of all things STEM in the Arctic but as a place where those interested in
STEM education opportunities can learn about available STEM programs, and where
students and community members can offer suggestions and ideas for STEM
programming that meets community needs. As resource capacity allows, we envision
expanding the scope of information and interaction. (Apr 8, 2024 - Completed)

Progress is being made toward the One STEM hub through compilation of activities relevant to
education, training and capacity building in the Arctic. We intend to create a web based
site on the IARPC platform as an initial step to accomplishing a One STEM hub. ()

EDU 1.2 (In progress) Provide access to STEM internships, skill development opportunities, and
career pathways for those living in and/or with interest in the Arctic, in particular for rural and
Indigenous communities. ; NSF (Lead), DHS, DOE-AE, NASA, NOAA, SI, USDA; Target Date

10/24

The 2023-2024 session of the IARPC Collaborations Mentorship Program wrapped up in May
after connecting more than 100 researchers and other professionals to discuss career
opportunities and issues, learn from and support one another, and grow together over
the course of 9 months. The 2024-2025 session kicked off in September with a similar

sized cohort. ()

NSF Award #2244212: Collaborative Research: REU Site: Arctic REU Greenland - Earth and
Environmental Processes from the Inland Ice to the Ocean along the Aasivissuit-Nipisat
World Heritage Corridor Concord College, located in WV, and Montana State University
(MSU) will organize an international Research Experience for Undergraduates (REU)
program. The program will engage three cohorts of students over three summers in an
international field experience in Greenland that will be followed by laboratory analysis
and final presentations at Concord or MSU. The REU Site will focus on the natural and
environmental characteristics of a coastal region in Greenland that includes a World
Heritage Site. The program offers opportunities for students to conduct both field and
laboratory work in structural geology, earthquake geology, climate change, social
sciences, paleoecology, glaciology, geo-microbiology, mineralogy, and petrology. ()
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Existing programs are available to those in and from the Arctic. ()

EDU 1.3 (In progress) Engage in ongoing and respectful dialogue with communities about
education, training, and capacity building needs. Document feedback.; NOAA (Lead), DHS,
DOE-AE, NASA, NSF, SI; Target Date 10/24

The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's
new Indigenous Leadership Fellows. The meeting began with a presentation by
@Miichele Yatchmeneff (University of Alaska Anchorage), Education Training and
Capacity Building Collaboration Team Co-Lead. Her current research focuses on the
belongingness of Alaska Natives in STEM and Indigenizing education. @Caitlynn Tautuk
Hanna (University of Alaska Fairbanks), Terrestrial Ecosystems Community of Practice Co-
Lead, presented on her masters thesis, which is on river rusting in the Wulik River basin.
(Nov 1, 2024 - Completed)

The September 2024 meeting of the Education, Training, and Capacity Building Collaboration
Team focused on integrating Indigenous Knowledge into school classrooms. Lynda
McGilvary (UAF) presented "Cultural Connections to Alaska Science: Augmenting
Mainstream Curricula with Relevant Content for the Underserved." (Sep 16, 2024 -
Completed)

The October 2023 Arctic Education Collaboration Team meetinghighlighted newSmithsonian
partnerships for culturally responsive STEAM education in Alaska.Margaret Benson
(Distance Learning Manager, Office of Education, National Museum of Natural History)
and Aron Crowell (Smithsonian Arctic Studies Center) gave an overview of a Smithsonian-
funded project “Together We Thrive; Community-Based, Culturally Responsive-Sustaining
Science Education”. Goals of the project include collaborative development of science
curricula incorporating Indigenous knowledge, professional development for K-12
teachers, outreach to rural and urban school districts, and educator access to
Smithsonian collections and learning resources. In Year 1 of the two-year grant,
collaborations were established with Sealaska Heritage Institute, Bristol Bay Foundation,
CIRI Foundation, University of Alaska Anchorage, Anchorage School District, and other
organizations. A parallel CSRE initiative under the grant is working with the Washington
DC School District and DC community partners. Smithsonian researchers from NMNH and
SERC (Smithsonian Ecological Research Center) will engage with teachers in both
locations. A Community-Based Approach to Culturally Responsive Science Education
Culturally Responsive Science Education Sl Together we Thrive During the meeting, the
team also worked collaboratively on a shared list of Arctic STEM education opportunities
that will be a centralized resource. (Mar 5, 2024 - Completed)

Communications exist in varying capacities with communities in the Arctic. ()

EDU 1.4 (In progress) Use quarterly meetings to build the STEM Education team into a robust
community that supports promotion of STEM careers and skills for rural and Indigenous
students.; NSF (Lead), DHS, DOE-AE, DOI-USGS, MMC, NASA, NOAA, SI; Target Date 10/24

The September 2024 meeting of the Education, Training, and Capacity Building Collaboration
Team focused on integrating Indigenous Knowledge into school classrooms. Lynda
McGilvary (UAF) presented "Cultural Connections to Alaska Science: Augmenting
Mainstream Curricula with Relevant Content for the Underserved." (Sep 16, 2024 -
Completed)
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The May 2024 meeting of the Education, Training, and Capacity Building Collaboration Team
featured a presentation about the Polar STEAM program. Polar STEAM, which stands for
Science, Technology, Engineering, Arts, and Math, integrates and enhances two long-
standing National Science Foundation (NSF) programs—the Polar Educators program
and the Antarctic Artists and Writers program—and facilitates virtual and deployment
collaborations with scientists conducting research in the polar regions. Joining the
programs creates new opportunities to connect the perspectives and work of creatives,
educators, and researchers in some of the most interesting, vulnerable, and critical
ecosystems on the planet. Expanding participation in the program to include faculty from
community colleges and Minority Serving Institutions and virtual educator participants
will allow both programs to reach new audiences and better engage the next generation
of researchers and science learners. (May 2, 2024 - Completed)

Summary Statement: The federal IARPC community continues to work to build a community of
STEM practitioners and opportunities for students interested in STEM, especially for
students from underrepresented backgrounds in the Arctic. Many of the STEM education
efforts in Alaska are sectoralized. We are working to create connections among these
programs, increase awareness and serve community needs in the Arctic. Specifically we
continue to build our community of practice through presentations from a broad range
of groups doing STEM education activities in the Arctic. We have also identified the need
to provide a central hub for all such activities. Because there are many STEM activities it
is critical that there is a point of convergence where those producing programs and those
seeking programs can exchange opportunities and needs. The effort to accomplish this is
reflected in our OneSTEM hub work. Ultimately this will be a fully staffed position with
real time dynamic capacity to serve a broad group of communities. In the interim we are
close to producing a website hosted platform compiling these resources in one place,
with an option to provide feedback so that those hosting these programs can make
informed changes. The OneSTEM hub website should be available within the next
quarter. (Mar 14, 2024 - Completed)

The October 2023 Arctic Education Collaboration Team meetinghighlighted newSmithsonian
partnerships for culturally responsive STEAM education in Alaska.Margaret Benson
(Distance Learning Manager, Office of Education, National Museum of Natural History)
and Aron Crowell (Smithsonian Arctic Studies Center) gave an overview of a Smithsonian-
funded project “Together We Thrive; Community-Based, Culturally Responsive-Sustaining
Science Education”. Goals of the project include collaborative development of science
curricula incorporating Indigenous knowledge, professional development for K-12
teachers, outreach to rural and urban school districts, and educator access to
Smithsonian collections and learning resources. In Year 1 of the two-year grant,
collaborations were established with Sealaska Heritage Institute, Bristol Bay Foundation,
CIRI Foundation, University of Alaska Anchorage, Anchorage School District, and other
organizations. A parallel CSRE initiative under the grant is working with the Washington
DC School District and DC community partners. Smithsonian researchers from NMNH and
SERC (Smithsonian Ecological Research Center) will engage with teachers in both
locations. A Community-Based Approach to Culturally Responsive Science Education
Culturally Responsive Science Education Sl Together we Thrive During the meeting, the
team also worked collaboratively on a shared list of Arctic STEM education opportunities
that will be a centralized resource. (Mar 5, 2024 - Completed)
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Education FA has hosted quarterly meetings open to federal and non federal participants and in
conjunction with other Collaboration teams. Alaska Arctic Observatory and Knowledge
hub https://www.iarpccollaborations.org/members/events/23557 Broadening
Participation through a Story-telling based Learning Cycle
https://www.iarpccollaborations.org/members/events/23893 ()

Monitoring, Observing, Modeling, and Prediction
MOMP 1 Monitoring, Observing, Modeling, and Prediction

MOMP 1 Coordinate activities and communities of practice that bring together Arctic modeling,
observing, monitoring, and prediction to advance Arctic research.

MOMP 1.1 (In progress) Develop synthesis products, best-estimate datasets, model simulations,
and model intercomparison studies from major Arctic field campaigns and long-term
observational sites to advance the integration of observational and modeling studies and
process-based assessment of model simulations.; DOE-SC (Lead), DHS-USCG, DOI-USGS, NASA,
NOAA, NSF, USDA; Target Date 10/24

A session on Coupled-System Processes of the Arctic Atmosphere—Sea Ice—Ocean System:
Harnessing Field Observations and Advancing Models has been developed for the 2024
Fall AGU Meeting. Over 25 oral and poster presentations are planned.
https://agu.confex.com/agu/agu24/meetingapp.cqgi/Session/239378 The Arctic Basin
coupled environmental system is changing rapidly, with dramatic implications for
climate, weather, ecosystems, and society. Importantly, many of these changes and
processes are interdependent. For example, thinner and less extensive sea ice can impact
the flow of heat, the exchange of gases, seasonal melt and freeze of ice, ice dynamics,
light available for biological productivity, and many other related physical,
biogeochemical, and ecological processes. In this session we welcome field, laboratory,
remote sensing, and modeling studies that examine all aspects of the changing Arctic
coupled system, especially including processes that cut across the atmosphere, sea ice,
snow, ocean, biogeochemistry, and ecosystem. Submissions are encouraged that
incorporate cross-disciplinary research topics, examine interseasonal linkages, conduct
observation-model synthesis, and/or bridge the spatial and temporal scales between in
situ observations and large scale remote-sensing and modeling. Contributions from
recent Arctic field campaigns are particularly relevant. ()

Multiple papers on integration of observations and modeling studies and process-based
assessment of model simulations from MOSAIC have been published in 2024: Jozef, G.,
Cassano, J. J., Solomon, A., Intrieri, J., and De Boer, G. (2024): Evaluation of the Coupled
Arctic Forecast System’s representation of the Arctic atmospheric boundary layer vertical
structure during MOSAIC. Elementa: Science of the Anthropocene (2024) 12 (1): 00136,
doi: 10.1525/elementa.2023.00136 . Xi, X., Yang, Q., Liu, C., Shupe, M. D., Han, B., Peng,
S., Zhou, S., and Chen, D. (2024): Evaluation of the Planetary Boundary Layer Height
From ERAS5 Reanalysis With MOSAIC Observations Over the Arctic Ocean. Journal of
Geophysical Research: Atmospheres, 129, e2024JD040779, doi: 10.1029/2024JD040779 .
Sledd, A., Shupe, M. D., Solomon, A., Cox, C. J., Perovich, D., and Lei, R. (2024): Snow
thermal conductivity and conductive flux in the Central Arctic: Estimates from
observations and implications for models. Elementa: Science of the Anthropocene (2024)
12 (1): 00086, doi: 10.1525/elementa.2023.00086 . ()
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Tjernstrém, J., Gallagher, M., Holt, J., Svensson, G., Shupe, M. D., Day, J. J., Ferrighi, L., Khalsa, S.
J., Hartten, L. M., O'Connor, E., Mariani, Z., and Godgy, @.: Accelerating research through
community open source software for a standardized file format to improve process
representation in numerical weather prediction models, EGUsphere [preprint],
https://doi.org/10.5194/equsphere-2024-2088, 2024. Improvements in process
representation in numerical weather prediction (NWP) models requires informed
collaboration between scientists making research-grade observations and scientists
developing state-of-the-art NWP models. To facilitate such progress, with focus on
enhanced model skill in polar regions, the Year of Polar Prediction site Model
Intercomparison Project (YOPPsiteMIP) community defined the Merged Data File (MDF)
format. The file format is designed for high temporal and spatial resolution data for
direct comparison between observations and model output to assess parameterized
processes under various conditions. A broad overview of the MDF format is provided
along with supporting use-cases defined by the research community, and present a set of
free, open-source, computational tools for creating and utilizing this standardized
format. Two free open source Python packages are discussed: 1) “The MDF toolkit", a
data processing library for the creation of standardized datasets, and 2) "MDF
visualization", a set of Python codes in notebook format that accelerate model
evaluation and climate process research utilizing the MDF format. The benefits of such
tools that may help unite diverse groups of researchers through a common data-format
language are also discussed. ()

Several papers focused on process-based assessment of model simulations from the Cold-Air
Outbreaks in the Marine Boundary Layer Experiment (COMBLE) field experiment were
published in 2024: Juliano T, C Lackner, B Geerts, B Kosovic, L Xue, P Wu, and J Olson.
2024. "Simulating Mixed -Phase Open Cellular Clouds Observed during COMBLE:
Evaluation of Parameterized Turbulence Closure." Journal of Geophysical Research:
Atmospheres, 129(18), 10.1029/2024JD040889. Lackner C, B Geerts, T Juliano, B
Kosovic, and L Xue. 2024. "Characterizing Mesoscale Cellular Convection in Marine Cold
Air Outbreaks With a Machine Learning Approach." Journal of Geophysical Research:
Atmospheres, 129(14), e2024JD041651, 10.1029/2024JD041651. Xia Zand G
McFarquhar. 2024. "Dependence of Cloud Macrophysical Properties and Phase
Distributions on Environmental Conditions over the North Atlantic and Southern Ocean:
Results from COMBLE and MARCUS." Journal of Geophysical Research: Atmospheres,
129(12), e2023JD039869, 10.1029/2023/D039869. Zheng X, Y Zhang, S Klein, M Zhang,
Z Zhang, M Deng, J Tian, C Terai, B Geerts, P Caldwell, and P Bogenschutz. 2024. "Using
Satellite and ARM Observations to Evaluate Cold Air Outbreak Cloud Transitions in E3SM
Global Storm-Resolving Simulations." Geophysical Research Letters, 51(8),
€2024GL109175, 10.1029/2024GL109175. ()

One of the primary goals of the World Meteorological Organization's Year of Polar Prediction
(YOPP) project is to improve the accuracy of numerical weather prediction (NWP) at high
latitudes. During YOPP, seven ground-based “supersites” in the U.S., Canada, Norway,
Finland, and Russia collected a wealth of observations that are well suited to address
YOPP objectives. In order to increase data useability and station interoperability, novel
Merged Observatory Data Files (MODFs) were created for the seven supersites over two
Special Observing Periods (February to March 2018 and July to September 2018). All
observations collected at the supersites were compiled into this standardized NetCDF
MODF format, simplifying the process of conducting pan-Arctic NWP verification and
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process evaluation studies. A recent paper describes the seven Arctic YOPP supersites,
their instrumentation, data collection and processing methods, the novel MODF format,
and examples of the observations contained therein. MODFs comprise the observational
contribution to the model intercomparison effort, termed YOPP site Model
Intercomparison Project (YOPPsiteMIP). All YOPPsiteMIP MODFs are publicly accessible
via the YOPP Data Portal (https://yopp.met.no/), which is hosted by MET Norway, with
corresponding output from NWP models. Mariani, Z., Morris, S. M., Uttal, T., Akish, E.,
Crawford, R., Huang, L., Day, J., Tjernstrém, J., Godgy, @., Ferrighi, L., Hartten, L. M., Holt,
J., Cox, C. J., O'Connor, E., Pirazzini, R., Maturilli, M., Prakash, G., Mather, J., Strong, K.,
Fogal, P, Kustov, V., Svensson, G., Gallagher, M., and Vasel, B.: Special Observing Period
(SOP) data for the Year of Polar Prediction site Model Intercomparison Project
(YOPPsiteMIP), Earth Syst. Sci. Data, 16, 3083—3124, https://doi.org/10.5194/essd-16-
3083-2024, 2024. (Jul 18, 2024 - Completed)

A session on “Coupled-system Processes of the Arctic Atmosphere-Sea Ice-Ocean System:
Harnessing Field Observations and Advancing Models” has been proposed for the 2024
AGU Fall Meeting. Submissions are encouraged that incorporate cross-disciplinary
research topics, examine interseasonal linkages, conduct observation-model synthesis,
and/or bridge the spatial and temporal scales between in situ observations and large
scale remote-sensing and modeling. Contributions from recent Arctic field campaigns are
particularly relevant. https://agu.confex.com/agu/agu24/prelim.cgi/Session/225322 (Jul
10, 2024 - Completed)

Summary Statement: DOE-supported researchers are organizing a model intercomparison (MIP)
study based on the Cold-Air Outbreaks in the Marine Boundary Layer Experiment
(COMBLE) field experiment. The MIP was accepted as a project of the Global Energy and
Water Exchanges (GEWEX) program, Global Land-Atmosphere System Studies (GLASS)
Panel.https://www.gewex.org/comble/ The intercomparison focuses on cold-air
outbreak (CAO) events observed over the Norwegian Sea. Despite the frequent
occurrence of Arctic CAOs, numerical weather prediction models often have difficulty
representing the convective boundary layer structure and turbulence, as well as mixed-
phase cloud properties. Moreover, earth system models face similar challenges with
respect to predicting mixed-phase cloud feedbacks and equilibrium climate sensitivity.
Multiple modeling groups are participating in the study using either large-eddy
simulation models or Earth system models in single column mode. Initial results were
presented at the 2023 American Geophysical Union (AGU) Fall Meeting
(https://agu.confex.com/agu/fm23/meetingapp.cgi/Paper/1373594) and the 2024
American Meteorological Society (AMS) Annual meeting
(https://ams.confex.com/ams/104ANNUAL/meetingapp.cqi/Paper/438738). ()

Remarkable progress has been made in recent years in the development of Machine Learning
(ML) approaches and their application to Earth system science. Particularly promising are
approaches that combine ML techniques with traditional Earth system modeling. In
March 2024, the Modelers Community of Practice held a meeting about these
approaches. Zack Labe (Princeton/NOAA) discussed his use of ML for extracting
information from large multi-model ensembles of climate simulations. Lauren Hoffman
(Scripps) talked about the use of ML for assessing model predictive skill of Arctic sea ice
motion. (Mar 27, 2024 - Completed)
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For our end-of-2023 meeting, the Modelers' Community of Practice discussed CMIP7 planning
from an Arctic research perspective. CMIP is the Coupled Model Intercomparison Project,
a model intercomparison framework organized by the World Climate Research Program
(WCRP) that provides a basis for IPCC assessment reports. Although no timeline has been
defined, CMIP Phase 7 has begun initial planning for model integrations that may occur
in the next few years. Joining us will be Paul Durack of Lawrence Livermore National
Laboratory. Paul is a co-chair of the WCRP Working Group on Climate Modelling -
Infrastructure Panel (WIP), which coordinates support for CMIP. We discussrd the role of
the WIP panel, how this phase of CMIP differs from those in the past, and what
experiments are potentially relevant to Arctic research. (Mar 5, 2024 - Completed)

A poster presentation at the Dec 2023 AGU annual meeting, “COMBLE-MIP: A model
intercomparison to understand LES and SCM uncertainty in marine cold-air outbreaks
over the Norwegian Sea” with first author Florian Tornow (Columbia/NASA GISS),
introduced a DOE-supported model intercomparison project to study marine cold air
outbreaks observed during the COMBLE field campaign. Five marine cold air outbreaks
were chosen as cases for the intercomparison, focusing on uncertainties concerning
mixed-phase cloud processes. Preliminary results were presented from participating
modeling groups, including several microphysical configurations in a Lagrangian
framework using either large-eddy simulations (LES) or Earth system models in single
column model (SCM) mode. The presentation also described the observational targets
are compiled from various polar-orbiting satellite platforms as well as ground-based
sensors and demonstrated tools that were prepared for the scientific community to
better understand observed versus simulated cloud and aerosol properties. More
information about the intercomparison is available at: https://arm-
development.github.io/comble-mip/README.html. ()

At the Dec 2023 AGU Annual Meeting, a session was held on “Coupled-System Processes of the
Central Arctic Atmosphere—Sea Ice—Ocean System: Harnessing Field Observations and
Advancing Models”. Submissions were encouraged that incorporated cross-disciplinary
research topics, examined interseasonal linkages, conducted observation-model
synthesis, and/or bridged the spatial and temporal scales between in situ observations
and large scale remote-sensing and modeling. 8 oral presentations and 22 posters were
submitted to the session. ()

NSF Award #2239668: CAREER: Improving Estimates of Changing Firn Meltwater Storage and
Flux in Temperate Glacier Systems This project will determine several firn properties
such as firn thicknesses, pore volume, water storage, and changes in water storage over
time across the Juneau Icefield located in Southeast Alaska. We will use field
observations and modeling to answer these questions and to estimate firn properties
more broadly across Alaska and Canada. This is important because Alaska and Canada
glaciers are retreating (melting) faster than any other glacier system on Earth. Therefore,
we expect changes in meltwater storage to occur. Meltwater stored in firn has the
potential to raise sea level by a significant amount and impact other Earth systems such
as ocean microscopic life forms and fisheries if it is rapidly released from glaciers. ()

Summary statement Q2 2023: Long-term observational sites and major field campaigns
produce a wealth of data for understanding the Arctic system. Development of synthesis
data products and best-estimate data products from these activities are critical for
informing process-based assessment of model simulations. During this quarter, MOMP
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held a collaboration team meeting in which scientists presented updates on data
products and model/observation integration activities from three major field efforts
(MOSAIC, ABOVE, and the DBO). These three projects cover multiple disciplinary themes
and are funded by multiple different federal (and international) agencies. The
presentations and discussion provided scientists across disciplines with different
examples of synthesis and model-observation integration activities and encouraged
sharing of information across projects and agencies. IARPC agencies supported several
activities focused on development of synthesis datasets and model-observation
integration from the MOSAIC campaign. The 2nd International MOSAIC Science
Conference held in Feb 2023 included a session on “Aggregated Datasets and Methods
for Model Evaluation”. A session has also been submitted to the AGU 2023 Fall Meeting
on “Coupled-system Processes of the Central Arctic Atmosphere-Sea Ice-Ocean System:
Harnessing Field Observations and Advancing Models”. Both the MOSAIC science
conference and the AGU session will bring together US and internationally-funded
scientists to collaborate on data synthesis activities. The DOE ARM user facility released a
synthesis best estimate cloud and radiation dataset from the ARM MOSAIC data. The
development of synthesis data products and model-observation integration datasets
supports the Arctic Systems Interactions Priority Area as these datasets are the
foundation of future research studies. (Jul 14, 2023 - Completed)

On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear
presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-
lead Richard Cullather gave an introduction by showing a current forecast of organic
carbon optical thickness from the NASA GMAO forecasting system. The forecast showed
the far-ranging effects of northern wildfire conditions, which affects air quality in US
metropolitan areas. It also showed that the current Alaskan wildfire season has had an
unusually slow start. We then heard presentations from Prof. Uma Bhatt on Fire Weather
Predictability group; Cecilia Borries-Strigle on the use of global seasonal prediction
model output in the Canadian Forest Fire Weather Index system, a widely-used forest
model for determining fire weather risk; and Joshua Hostler on lightning conditions. The
discussion focused on the use and limitations of seasonal forecasting systems -
particularly limitations in the predictability of precipitation; the application and
availability of data to stakeholders, and the Alaska lightning detection network. The work
is funded by NSF, NOAA, and the University of Alaska Established Program to Stimulate
Competitive Research (EPSCoR). (Jun 30, 2023 - Completed)

USGS Presents at BLM Alaska’s Wildlife Program Meeting: Steve Matsuoka with the Alaska
Science Center will be giving an invited overview of the Alaska Landbird Conservation
Plan, version 2 to the Bureau of Land Management Alaska’s Wildlife and Plant Program
on March 30th, 11:00 to noon. This comprehensive plan is a synthesis of issues and
potential actions for the management and conservation of Alaska’s 142 reqularly
occurring landbird species, the largest and most ecological diverse component of
Alaska’s avifauna. This includes the identification of 19 priority species, most of which
have undergone considerable population losses in recent decade and are projected to
undergo substantial declines in the future. More information about the plan at:
https://www.usgs.gov/centers/alaska-science-center/news/new-alaska-landbird-
conservation-plan-and-alaska-landbird. (Mar 30, 2023 - Completed)
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Web Story on Collaborative Research about Headwater Streams of Arctic Alaska: The National
Park Service has published a web story summarizing collaborative research in the
publication “Sensitivity of headwater streamflow to thawing permafrost and vegetation
change in a warming Arctic.” In this study, scientists from the U.S. Geological Survey, the
University of Alaska Anchorage, and the National Park Service examined hydrological
conditions across 11 headwater catchments in Noatak National Preserve and Kobuk
Valley National Park in northwest Alaska. Read the NPS article at:
https.//www.nps.gov/articles/000/flow-in-arctic-streams.htm . (Apr 8, 2022 -
Completed)

MOMP 1.2 (In progress) Support development of metrics that measure key Arctic processes and
implementation of these metrics in benchmarking packages to facilitate model validation

against observations.; DOE-SC (Lead), DOI-BLM, NOAA, USDA; Target Date 10/24

The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice
focuses on biases in the Arctic marine carbon cycle. ()

The CICE Consortium (https://github.com/CICE-Consortium/About-Us) is coordinating the
creation of a test suite using MOSAIC and other observational data to drive the Icepack
sea ice column physics model in Lagrangian studies. Several research groups have
configured Icepack to investigate particular aspects of sea ice evolution using the
MOSAIC data. The Consortium is now working with them to make the data and useful
test configurations available to the broader research community. ()

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

The June 2024 meeting of the Modelers Community of Practice focused on atmospheric rivers
and the energy budget of the Arctic. The atmosphere transports large amounts of
moisture to high latitudes, which has been shown to have significant impacts on the
Arctic system and on the underlying sea ice cover. The transport can be episodic in the
form of atmospheric rivers, which makes it challenging to detect and model these events,
and especially to quantify their impacts. In this session two scientists discussed their
studies of Arctic Atmospheric Rivers and their impacts using atmospheric reanalysis and
climate models. (Jun 20, 2024 - Completed)

Summary Statement: Collaboration between DOE and NASA-supported researchers is leading
to development of improved metrics and benchmarking packages from recent
observations. A new publication in Nature Climate Change compiled eddy covariance
and chamber observations and used a causality-guided machine learning model to
upscale and analyze wetland CH4 emissions. This work significantly reduced the
uncertainty in high-latitude wetland CH4 emissions and provided a robust benchmark for
global methane budget analysis and the development of a next-generation methane
biogeochemistry model (https.//www.nature.com/articles/s41558-024-01933-3). An
invited presentation at the 2023 AGU Fall Meeting, “The influence of benchmark data
choices on inferred model performance in the Arctic-Boreal region” used the DOE-
supported International Land Model Benchmarking (ILAMB) along with new
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observational products from the NASA-supported Arctic-Boreal Vulnerability Experiment
(ABOVE). The results highlight the influence of benchmarking choices on model
evaluation and point to the need for benchmarking guidelines when assessing inferred
model skill. (https://agu.confex.com/agu/fm23/meetingapp.cgi/Paper/1269811). ()

New publication supported by NASA and DOE published in Nature Climate Change. To estimate
Boreal-Arctic wetland CH4 emissions and to understand the complex interplay between
CH4 emissions and environmental factors, this study compiled eddy covariance and
chamber observations and used a causality-guided machine learning model to upscale
and analyze wetland CH4 emissions. This work significantly reduced the uncertainty in
high-latitude wetland CH4 emissions and provided a robust benchmark for global
methane budget analysis and the development of a next-generation methane
biogeochemistry model. Publication: Yuan, Kunxiaojia, Fa Li, Gavin McNicol, Min Chen,
Alison Hoyt, Sara H Knox, William J. Riley, Robert B Jackson, and Qing Zhu. 2024.
“Boreal-Arctic Wetland Methane Emissions Modulated By Warming And Vegetation
Activity”. Nature Climate Change. Springer Science and Business Media LLC.
doi:10.1038/s41558-024-01933-3. Research highlight:
https://climatemodeling.science.energy.gov/research-highlights/boreal-arctic-wetland-
methane-emissions-modulated-warming-and-vegetation ()

At the 2023 AGU annual meeting, a session was held on “Systematic Benchmarking of Earth
System Models”, that included studies that explore benchmarking of Earth System
Models, new and informative diagnostics, science performance metrics, development of
evaluation tools and methods, and model and observational uncertainties. An invited
poster presentation, led by Jeralyn Poe at Northern Arizona University, “The influence of
benchmark data choices on inferred model performance in the Arctic-Boreal region”,
focused on benchmarks for Arctic processes. The International Land Model
Benchmarking (ILAMB) tool was used to test the influence that the choice of
observational benchmarks has on inferred model skill across the Arctic-Boreal region.
The analysis used global data sets integrated into ILAMB as well as new regionally
specific observational products from the Arctic-Boreal Vulnerability Experiment (ABoVE).
Collectively, the presented results highlight the influence of benchmarking choices on
model evaluation and point to the need for benchmarking guidelines when assessing
inferred model skill. ()

On July 12, 2023 the MOMP Collaboration Team held a meeting on Arctic Model Evaluation and
Metrics. A presentation on the International Land Model Benchmarking (ILAMB) project
(https://www.ilamb.org/) was given by Nathan Collier, Oak Ridge National Laboratory.
ILAMB is a model-data intercomparison and integration project designed to improve the
performance of land models and, in parallel, improve the design of new measurement
campaigns to reduce uncertainties associated with key land surface processes. A
presentation on the National Weather Service (NWS) Arctic Testbed
(https://www.weather.gov/arh/atpg) was given by Eugene Petrescu, NOAA/NWS. The
Arctic testbed facilitates the testing and evaluation of new research, guidance, forecast
techniques, products, and services to improve forecast process and decision support
activities in Alaska and the adjacent Arctic. ()

MOMP 1.3 (In progress) Provide funding opportunities for research coordination between groups
working on Arctic coupled data assimilation and reanalysis, emphasizing intercomparison
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assessments of the full atmosphere-land-ocean-cryosphere coupled system.; NSF (Lead), DOE-
SC, NASA, NOAA; Target Date 10/24

The CICE Consortium 2024 User Workshop and Tutorial included a session on Data Integration
and Assimilation. The session featured three panelists with data assimilation expertise
using CICE or other models (NOAA, Navy, CESM). The discussion was very enlightening as
to the state of the art and current challenges. For instance, including sea ice state
variables in data assimilation frameworks significantly improves predictions compared
with those assimilating only ocean and atmosphere quantities. A particular challenge is
differences in the definitions and scales of the quantities being assimilated and their
model counterparts. Also, biased atmospheric model data quickly cause sea ice
simulations to revert to their biased state prior to observed data assimilation. Workshop
participants agreed that we don’t fully understand or account for the relationships
between sea ice model variables and observed/measured quantities, or for observational
biases and uncertainties. A challenge for modeling centers is that ice and ocean data
assimilation frameworks are independent and therefore miss important interactions. A
promising new direction is to assimilate sea ice tracers with impacts on the primary state
variables (e.g. melt ponds for ice thickness). This idea was suggested during the 2020
CICE Workshop and is now a funded project. A new suggestion this year is to use data
assimilation to understand tidal processes in polar regions. https://e3sm.org/report-
from-cice-consortium-workshop-may-21-23/ ()

One of the goals of the MOMP foundational activity is to “Coordinate activities and communities
of practice that bring together Arctic modeling, observing, monitoring, and prediction to
advance Arctic research.” Data assimilation is an exemplar of bringing together modeling
and observations. In the September 2024 meeting of the MOMP Collaboration Team and
Modelers Community of Practice, we heard highlights from recent research activities in
sea ice data assimilation and discuss ideas for coordination and next steps. (Sep 25, 2024
- Completed)

A paper led by Princeton University and NOAA GFDL scientists presents a new methodology for
joint data assimilation of sea ice thickness and sea ice cover. The study finds that the
representation of Arctic sea ice volume anomalies is significantly improved by
assimilating year-round sea ice thickness (SIT) observations from CryoSat-2; Arctic
summer sea ice prediction skill is generally improved when initial conditions are
constrained by satellite SIT observations; and the Arctic summer sea ice in the 2010s
decade is particularly hard to predict due to anomalously low correlation between
volume and extent. Paper: Zhang, Yongfei, Mitchell Bushuk, Michael Winton, William J
Hurlin, William Gregory, Jack C Landy, and Liwei Jia, December 2023: Improvements in
September Arctic sea ice predictions via assimilation of summer CryoSat-2 sea ice
thickness observations. Geophysical Research Letters, 50(24),
doi:10.1029/2023GL105672. ()

The DOE Biological and Environmental Research (BER) Earth System Model Development and
Analysis Funding Opportunity Announcement (DE-FOA-0003228) released in November
2023 solicited research applications to advance the fundamental understanding of
dynamic, physical, and biogeochemical processes required to systematically develop and
analyze results from Earth System Models. The FOA included a subtopic on “model
initialization and/or coupled data assimilation.” https://science.osti.gov/ber/Funding-
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Opportunities/~/media/grants/pdf/foas/2024/DEFOA0003228000001.pdf (Dec 1, 2023 -
Completed)

NSF has released an updated Research Coordination Networks (RCN) solicitation (NSF 23-529).
The stated goal of the solicitation is: to advance a field or create new directions in
research or education by supporting groups of investigators to communicate and
coordinate their research, training and educational activities across disciplinary,
organizational, geographic, and international boundaries. ()

Summary statement Q2 2023: Reanalysis datasets are an important example of model-
observation integration in which in situ and satellite observational datasets are
assimilated by a numerical model to create a dynamically consistent dataset. A recent
paper supported by NSF and using data from a variety of sources introduces a new 41-
year Regional Arctic Ocean/sea ice reanalysis. This reanalysis dataset can now be used
for research studies of this important region. (Jul 14, 2023 - Completed)

A recent paper supported by NSF introduces a new Regional Arctic Ocean/sea ice Reanalysis
(RARE) whose goal is to use the combined constraints of mesoscale ocean dynamics,
historical observations, surface meteorology, and continental runoff in a data
assimilation framework to reconstruct historical variability. RARE is used to produce a 41-
yr ocean/sea ice reanalysis from 1980-2020. Carton, J. A., and G. A. Chepurin, 2023:
RARE: The Regional Arctic Reanalysis. J. Climate, 36, 2333—2348,
https://doi.org/10.1175/JCLI-D-22-0340.1. (Jun 30, 2023 - Completed)

A recent paper supported by NSF introduces a new Regional Arctic Ocean/sea ice Reanalysis
(RARE) whose goal is to use the combined constraints of mesoscale ocean dynamics,
historical observations, surface meteorology, and continental runoff in a data
assimilation framework to reconstruct historical variability. RARE is used to produce a 41-
yr ocean/sea ice reanalysis from 1980-2020. Carton, J. A., and G. A. Chepurin, 2023:
RARE: The Regional Arctic Reanalysis. J. Climate, 36, 2333—-2348,
https://doi.org/10.1175/JCLI-D-22-0340.1. (Jun 30, 2023 - Completed)

MOMP 1.4 (In progress) Support ongoing work, such as observing system experiments (OSEs), to
quantify the current and potential value of Arctic ocean, atmosphere, sea ice, and land
observations for initialized predictions spanning daily to decadal timescales.; NASA (Lead),
NOAA, NSF; Target Date 10/24

The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice
focuses on biases in the Arctic marine carbon cycle. ()

One of the goals of the MOMP foundational activity is to “Coordinate activities and communities
of practice that bring together Arctic modeling, observing, monitoring, and prediction to
advance Arctic research.” Data assimilation is an exemplar of bringing together modeling
and observations. In the September 2024 meeting of the MOMP Collaboration Team and
Modelers Community of Practice, we heard highlights from recent research activities in
sea ice data assimilation and discuss ideas for coordination and next steps. (Sep 25, 2024
- Completed)

Summary Statement: Continued development of observing system experiment frameworks is
needed to best quantify the current and potential value of Arctic observations for
initialized predictions. The NASA GMAO observing system simulation experiment (OSSE)
framework was recently updated and two papers were published describing the new
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framework and impacts of the new model. A new project is focusing on developing
foundational data assimilation tools and OSSE frameworks to improve sea ice and land
ice state estimate and predictive capabilities to understand the value of potential future
ice topography measurements. And a recent study used an OSSE framework to
demonstrate the benefits of increased CO2 sampling for detecting spatial gradients in
cold season efflux and improved monitoring of rapid Arctic change. Overall, these
capabilities and studies will provide important information needed for understanding the
impact of future observational systems on model predictions of the Arctic system. ()

In a recent paper, newer and earlier versions of the NASA Global Modeling and Assimilation
Office (GMAO) Observing System Simulation Experiment (OSSE) framework are
compared (Prive et al. 2023; doi.org/10.16993/tellusa.3254). An OSSE experiment for
future enhancement of the satellite radio occultation network found degradation over
Arctic marine surfaces in the presence of the near-surface temperature inversion. The
study finds changes to the boundary layer physics parameterizations could interact
poorly with the RO observations in the presence of a strong inversion in these areas. ()

NASA’s Modeling and Prediction Program currently supports the PolarMERRA initiative, which
seeks to improve polar processes in the Goddard Earth Observing Model (GEOS).
Ongoing work, including improvements to the representation of sea ice and land ice, will
produce a high-resolution representation of the cryosphere. In addition, the project is
developing a robust set of open-source codes to quantitively compare model outputs to a
range of in situ and NASA satellite products. ()

NASA is currently funding efforts through the Decadal Survey Incubation (DSI) program to
understand the relative benefits of polar focussed remotely sensed data for improving
sea ice and land ice state estimation and predictive capabilities. The Cryo OSSE project is
currently helping develop foundational data assimilation tools and observing system
simulation experiment frameworks needed towards this goal, focussing on ice
topography measurements through their involvement in the Surface Topography and
Vegetation (STV) Science Team. ()

The scarcity of data in the Arctic region necessitates an adequate understanding of how new and
proposed observing systems will impact analyses. The NASA Global Modeling and
Assimilation Office (GMAO) has recently updated its observing system simulation
experiment (OSSE) framework to accomodate it's newer data assimilation scheme: a
hybrid four-dimensional ensemble—variational (4D-EnVar) scheme over the previous 3D-
Var. The new scheme enables exploration of the time dimension within the assimilation
window (El Akkraoui et al., 2023; doi.org/10.1175/MWR-D-22-0254.1). (Jan 1, 2024 -
Completed)

A preprint led by NASA JPL scientists and published in Nov 2023, “More Frequent Spaceborne
Sampling of XCO2 Improves Detectability of Carbon Cycle Seasonal Transitions in Arctic-
Boreal Ecosystems”, doi:10.22541/essoar.170000369.94748519/v1, describes a recent
end-to-end Observation System Simulation Experiment (OSSE) that examines a possible
satellite observing strategy to provide more detailed understanding of pan-Arctic carbon
cycling. The team performed retrieval and flux inversion simulation experiments using
the Arctic Fourier Transform Spectrometer Investigation (AURORA) mission concept; the
results demonstrate the benefits of increased CO2 sampling for detecting spatial
gradients in cold season efflux and improved monitoring of rapid Arctic change. (Dec 1,
2023 - Completed)
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On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

On March 23, the Modelers Community of Practice met to hear presentations on new and novel
efforts on the seasonal prediction of Arctic sea ice cover. Our motivation was to
understand current progress and efforts in statistical modeling, which may offer lessons
for Earth system model development. We heard presentations from Dr. Jia Wang of the
NOAA Great Lakes Environmental Research Laboratory, and Dr. Philippe Goulet
Coulombe, of the University of Quebec in Montreal. The ensuing discussion focused on
available methods for prediction and recent results. (Jun 30, 2023 - Completed)

MOMP 1.5 (Met) Hold regular joint meetings of the Observing and Modeling communities of
practice to better coordinate these communities of practice, bridge the communication gap
between the modeling and observation science communities, and support the priority area
research activities.; DOE-SC (Lead), NASA, NOAA, SI; Target Date 3/23

The Physical Oceanography Community of Practice held a meeting in March 2024 on Ocean
Boundary Layer Modeling and Observing. The Arctic sea-ice extent and thickness are
rapidly declining due to rising temperatures, significantly impacting the interaction
between the atmosphere and the ocean. This shift is poised to greatly influence the
Arctic Ocean dynamics across various scales, from large-scale circulation affected by
winds to mesoscale eddies modulated by ice and even small-scale turbulence and mixing.
Understanding the evolution of the atmosphere-ice-ocean interaction is key to accurately
depicting the current state and predicting the future of the Arctic Ocean. This meeting
featured insights from two experts specializing in the oceanic boundary layer and its
interactions with sea ice and the atmosphere. The speakers highlighted the complexities
of these interactions from complementary perspectives, namely from an observational
and a numerical modeling point of view. Samuel Brenner from Brown University
presented on “How sea ice modulates stress transfer into the ocean boundary layer” and
Katherine Smith from Los Alamos National Laboratory presented on “Understanding
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Physical Mechanisms of Arctic Ocean Surface Boundary Layer Mixing”. (Mar 13, 2024 -
Completed)

Summary statement Q2 2023: MOMPs public collaboration team meetings focus on joint
activities that bring together both the Observing and Modeling Communities of Practice.
On May 3, the MOMP meeting on “Synthesis Data Products and Modeling from Arctic
Field Campaigns and Long-term Observational Sites” included both CPs, as well as
multiple disciplinary CPs. The July MOMP meeting, which will focus on model evaluation
and metrics, will also be a joint meeting. (Jul 14, 2023 - Completed)

On May 3, MOMP held a collaboration team meeting on "Synthesis Data Products and Modeling
from Arctic Field Campaigns and Long-term Observational Sites" that included both the
Observing and Modeling Communities of Practice. (Jul 7, 2023 - Completed)

In February 2023, RNA CoObs hosted a dual session at the Alaska Forum on the Environment,
held in Anchorage, Alaska, focusing on Observing for community decision-making. This
included a panel session with invited experts from the Alaska Arctic observing
community, and a participatory workshop with 51 attendees exploring observing issues
and needs related to coastal erosion, extreme weather, and salmon. A key element of the
workshop was the exploration of three observing themes as viewed through the lens of
establishing a hypothetical Expert Panel. (Feb 28, 2023 - Completed)

In tandem with US AON, RNA CoObs hosted a day-long dialogue with First Alaskans Institute on
October 3, 2022, focused on strengthening working relationships with the Alaska Native
community. This was a hybrid meeting held in tandem with the RNA CoObs in person
meeting in Boulder, and was attended by RNA CoObs team members, US AON Board
members and additional partners from the Navigating the New Arctic Community Office,
IARPC, EU Horizon-funded Arctic PASSION project, Aleut Community of St. Paul, and
Exchange for Local Observations and Knowledge of the Arctic (ELOKA) project. (Oct 3,
2022 - Completed)

MOMP 2 Support assessment, gaps analysis, and intercomparisons to understand observational and
modeling needs in Arctic research.

MOMP 2.1 (Met) Develop an online tool for the research community to support expert elicitation
and data visualization for the value tree gaps analysis methodology.; NOAA (Lead), NASA,
NSF; Target Date 10/24

US AON'’s Benefit Tool allows scientists and communities to illustrate the value of their work and
identify critical gaps by systematically evaluating how observational systems, data
products, and applications connect to societal benefit. US AON has developed an open-
source, web-based tool that allows users to create their own evaluations for specific
scientific domains, data products, and applications. The online tool is available at this
URL: www.usaon.org/apps/benefit-tool. US AON hosted a workshop at Arctic Science
Summit Week (Edinburgh, Scotland March 2024) during which participants learned the
basics of the Benefit Evaluation and were introduced to the online tool through an
interactive exercise. They worked in small teams to begin building their own Benefit
Assessment for a product or domain. This workshop was aimed at anyone interested in
improving the Arctic research ecosystem — observers, data managers, people creating
applications to serve end-user needs, community managers, and policymakers/funders.
This workshop was designed to be improved upon and reused at other conferences and
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events. Feedback on the workshop was positive with all participants who completed a
survey rating it as a 4 or 5 (1= poor, 5=excellent). (Apr 26, 2024 - Completed)

Q3 Summary Statement: A foundational Arctic observational capability requires a sustained,
coordinated, and integrated observing network. Understanding gaps in the current
observational system is a critical part of planning and developing that sustained
network. The US Arctic Observing Network (US AON) is developing an online tool for the
research community to support expert elicitation and data visualization for the value tree
gaps analysis methodology as well as developing case studies for initial analysis. An
expert committee was convened to provide input on methods, data management, and
partnership development. Over 40 scoping meetings have been held across Federal
agencies, IARPC Collaboration Teams and with non-Federal partners in the state of AK to
identify key topics for this analysis. An early version of the tool was made available
online at www.usaon.org/apps/benefit-tool. A joint meeting with Observations, MOMP,
and PA4 teams was held on Oct 10, 2023, titled "Applying US AON’s Benefit Tool to risks
and hazards" during which the US AON team presented an overview of the Benefit Tool
and methodology and received feedback from the community. (Oct 30, 2023 -
Completed)

Minimum viable product / beta version of the tool will be available mid-October. This tool will
undergo testing via the US AON Expert Committee on Methods, as well as through small
case studies. A more complete version of the tool is expected to be complete in Feb 2024.
The DOI for the code for this project can be found at
https://doi.org/10.5281/zenodo.8403759 An early version of the tool can be found at
www.usaon.org/apps/benefit-tool (Oct 16, 2023 - Completed)

"Value tree gaps analysis" methodology is being renamed and re-branded as US AON's Benefit
Tool. (Oct 11, 2023 - Completed)

The Observations, MOMP, and PA4 teams held a meeting on Oct 10, 2023 titled "Applying US
AON’s Benefit Tool to risks and hazards" during which the US AON team presented an
overview of the Benefit Tool and methodology. (Oct 10, 2023 - Completed)

US Arctic Observing Network (US AON) staff are partnering with developers at the National Snow
and Ice Data Center (NSIDC) to develop an online tool for the research community to
support expert elicitation and data visualization for the value tree gaps analysis
methodology. The work began in June 2023 with a target completion date for a
minimum viable product in late summer of 2023. (Jun 27, 2023 - Completed)

The US Arctic Observing Network (US AON) is convening an expert committee on methods to
advance the value tree gaps analysis methodology. The committee is providing
suggestions on topics from communication to data management to partnership
development. (Jun 27, 2023 - Completed)

MOMP 2.2 (In progress) Conduct observational gaps analysis case studies using the value tree
methodology to inform understanding of the capabilities, opportunities, and gaps in Arctic
observing and data systems, with an initial focus on risk hazard and mitigation.; NOAA (Lead),
DOE-SC, NASA, NSF; Target Date 10/24

Q4 2024 Summary Statement: US AON initiated work on its IARPC deliverable in February 2023,
beginning with a rigorous scoping process to identify topics within risk management and
hazard mitigation for inclusion in its ‘first round’ deliverable. US AON continues to host
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discussions with relevant partners to refine its focus areas, while proceeding with gaps
assessments in key areas such as flooding and inundation, weather and climate, and
more. This work was accelerated over the summer with the work of two Board members
and two summer interns who joined the project leads in a series of Research Team
meetings to develop key concepts and bring greater clarity to the needed structure for
the remaining work. (Nov 4, 2024 - Completed)

After engaging in more than 40 dialog sessions from February to October, US AON provided
participants with individual and group-wide results with a request to review and provide
feedback. The individual results were notes from each particular discussion coded with
specific topics or themes. The group results were a list of all of the codes that emerged
from the themes that emerged across all of our discussions. A link to the full set of codes
will be posted on the US AON website: https://www.usaon.org/gaps-assessment/risks-
hazards (Mar 15, 2024 - Completed)

Q3 Summary Statement: A foundational Arctic observational capability requires a sustained,
coordinated, and integrated observing network. Understanding gaps in the current
observational system is a critical part of planning and developing that sustained
network. The US Arctic Observing Network (US AON) is developing an online tool for the
research community to support expert elicitation and data visualization for the value tree
gaps analysis methodology as well as developing case studies for initial analysis. An
expert committee was convened to provide input on methods, data management, and
partnership development. Over 40 scoping meetings have been held across Federal
agencies, IARPC Collaboration Teams and with non-Federal partners in the state of AK to
identify key topics for this analysis. An early version of the tool was made available
online at www.usaon.org/apps/benefit-tool. A joint meeting with Observations, MOMP,
and PA4 teams was held on Oct 10, 2023, titled "Applying US AON’s Benefit Tool to risks
and hazards" during which the US AON team presented an overview of the Benefit Tool
and methodology and received feedback from the community. (Oct 30, 2023 -
Completed)

Over 40 scoping meetings have been held with organizations involved in risks and hazards work
in Alaska. US AON has used the scoping information to identify case studies for analysis.
A public meeting (link) was held on October 10th to share progress and collect further
input. Scoping dialogs will be on-going,; we hope to initiate analysis in February of 2024.
(Oct 10, 2023 - Completed)

US AON Staff has met conducted more than 20 scoping meetings across Federal agencies, IARPC
Collaboration Teams and with non-Federal partners in the state of AK to identify key
topics for this analysis. We have plans to conduct the remaining scoping conversations in
July and August and present the results of the scoping for this deliverable at a September
joint MOMP, PA4, Observing CoP, etc. public meeting to collect final feedback on the
scope. From there, we will switch gears toward recruiting subject matter experts around
key topics and proceed with our Expert Eliciation. (Jun 27, 2023 - Completed)

RNA CoObs team members Alice Bradley and Hajo Eicken, along with others, published a paper
on Shared Arctic Variables and observing system requirements and priorities: Bradley,
Alice, Hajo Eicken, Olivia Lee, Anna Gebruk, and Roberta Pirazzinie. "Shared Arctic
Variable Framework Links Local to Global Observing System Priorities and
Requirements." ARCTIC 74, no. 5 (2023): 69-86.
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https://journalhosting.ucalgary.ca/index.php/arctic/article/view/76429/56605. (Oct 4,
2022 - Completed)

MOMP 2.3 (In progress) Provide support and/or funding opportunities for researchers to
participate in existing Arctic-focused model intercomparison projects and explore the
feasibility of developing new model intercomparison projects focused on the Arctic system, its
components, or its coupling with the broader climate system to understand gaps in modeling
and predictability of the Arctic system.; DOE-SC (Lead), NASA, NOAA, NSF; Target Date 10/24

Interagency coordination and support of Arctic modeling research priorities and support for
researchers to participate in and conduct model intercomparison studies to understand
and improve gaps in modeling and predictability of the Arctic system is also highlighted
in a recent publication led by NOAA-GFDL and including DOE, NSF, and ONR-funded
scientists on improving predictions of September Arctic sea ice. Summary: Seasonal
Arctic sea ice predictions are assessed using a combination of statistical and dynamical
models. The study focuses on September Arctic sea ice extent (SIE), a key metric for
understanding climate change in the region. By analyzing 34 models over the period
from 2001 to 2020, the research finds that dynamical models tend to outperform
statistical models, particularly at regional scales. However, both model types
demonstrate skill in predicting pan-Arctic SIE anomalies months in advance. It also
emphasizes the importance of accurate sea ice predictions during extreme sea ice years,
where models show significant added value over basic reference forecasts. This research
offers valuable insights for improving future operational sea ice forecasts. Paper:
Bushuk, M., and Coauthors, 2024: Predicting September Arctic Sea Ice: A Multimodel
Seasonal Skill Comparison. Bull. Amer. Meteor. Soc., 105, E1170-E1203,
https://doi.org/10.1175/BAMS-D-23-0163.1. ()

The October 2024 meeting of the Modelers Community of Practice focused on the federal
government's role in research into solar radiation modification (SRM), a potential means
to mask the effects of global warming. The meeting explored the intersection of Earth
system modeling, SRM research, and the Arctic Research Plan, and looked at modeling
results. (Oct 23, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural
Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the
workshop report in August. During the workshop, 9 collaborative projects were
proposed. The teams will work on these projects for the next few years, with
opportunities for in-person discussion during future CAMAS workshops. (Aug 23, 2024 -
Completed)

One of the primary goals of the World Meteorological Organization's Year of Polar Prediction
(YOPP) project is to improve the accuracy of numerical weather prediction (NWP) at high
latitudes. During YOPP, seven ground-based “supersites” in the U.S., Canada, Norway,
Finland, and Russia collected a wealth of observations that are well suited to address
YOPP objectives. In order to increase data useability and station interoperability, novel
Merged Observatory Data Files (MODFs) were created for the seven supersites over two
Special Observing Periods (February to March 2018 and July to September 2018). All
observations collected at the supersites were compiled into this standardized NetCDF
MODF format, simplifying the process of conducting pan-Arctic NWP verification and
process evaluation studies. A recent paper describes the seven Arctic YOPP supersites,
their instrumentation, data collection and processing methods, the novel MODF format,
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and examples of the observations contained therein. MODFs comprise the observational
contribution to the model intercomparison effort, termed YOPP site Model
Intercomparison Project (YOPPsiteMIP). All YOPPsiteMIP MODFs are publicly accessible
via the YOPP Data Portal (https://yopp.met.no/), which is hosted by MET Norway, with
corresponding output from NWP models. Mariani, Z., Morris, S. M., Uttal, T., Akish, E.,
Crawford, R., Huang, L., Day, J., Tjernstrém, J., Godgy, @., Ferrighi, L., Hartten, L. M., Holt,
J., Cox, C. J., O'Connor, E., Pirazzini, R., Maturilli, M., Prakash, G., Mather, J., Strong, K.,
Fogal, P, Kustov, V., Svensson, G., Gallagher, M., and Vasel, B.: Special Observing Period
(SOP) data for the Year of Polar Prediction site Model Intercomparison Project
(YOPPsiteMIP), Earth Syst. Sci. Data, 16, 3083—3124, https://doi.org/10.5194/essd-16-
3083-2024, 2024. (Jul 18, 2024 - Completed)

Summary Statement: Model intercomparison studies are an important avenue for identifying and
addressing biases or gaps in understanding in Earth System Models. An important
international project is the Coupled Model Intercomparison Project (CMIP), which
provides a basis for IPCC reports. A recent study investigated sea ice and cloud processes
that may contribute to spread in results across fully coupled models in CMIP6. In
December, the Modelers’ Community of Practice organized a meeting to discuss CMIP7
from an Arctic research perspective and identify how the Arctic earth system modeling
community can contribute to CMIP7. IARPC researchers also participate in more focused
and Arctic-specific model intercomparisons. In September, a workshop for the Warming
Permafrost Model Intercomparison Project (WrPMIP) focused on the challenges and
pathways for models to include permafrost processes and how experimental data from
warming experiments can be used to constrain model output. ()

Remarkable progress has been made in recent years in the development of Machine Learning
(ML) approaches and their application to Earth system science. Particularly promising are
approaches that combine ML techniques with traditional Earth system modeling. In
March 2024, the Modelers Community of Practice held a meeting about these
approaches. Zack Labe (Princeton/NOAA) discussed his use of ML for extracting
information from large multi-model ensembles of climate simulations. Lauren Hoffman
(Scripps) talked about the use of ML for assessing model predictive skill of Arctic sea ice
motion. (Mar 27, 2024 - Completed)

In their final meeting of 2023, the Modelers' Community of Practice discussed CMIP7 planning
from an Arctic research perspective. CMIP is the Coupled Model Intercomparison Project,
a model intercomparison framework organized by the World Climate Research Program
(WCRP) that provides a basis for IPCC assessment reports. The guest speaker was Paul
Durack (Lawrence Livermore National Laboratory), who is a co-chair of the WCRP
Working Group on Climate Modelling - Infrastructure Panel (WIP), which coordinates
support for CMIP. Paul provided an excellent overview of CMIP through the years, gave a
status update on the preparations for CMIP7, and discussed how the Arctic Earth system
modeling community can contribute to CMIP7. (Feb 29, 2024 - Completed)

A new paper supported by DOE investigates the sea ice and cloud processes that may contribute
to spread in Bjerknes compensation across fully coupled models in the Coupled Model
Intercomparison Project (CMIP6). Paper: Kurtakoti, Prajvala, Wilbert Weijer, Milena
Veneziani, Phil Rasch, and Tarun Verma. 2024. “Sea Ice And Cloud Processes Mediating
Compensation Between Atmospheric And Oceanic Meridional Heat Transports Across
The Cmip6 Preindustrial Control Experiment”. Journal Of Climate 37: 505-525.
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doi:10.1175/JCLI-D-23-0103.1. Abstract: Bjerknes compensation (BJC) refers to the
anticorrelation observed between atmospheric and oceanic heat transport (AHT/OHT)
variability, particularly on decadal to longer time scales that may be important to the
predictability of the climate system. This study investigates the spread in BJC across fully
coupled simulations of phase 6 of the Coupled Model Intercomparison Project (CMIP6)
and critical processes (particularly related to sea ice and clouds) that may contribute to
that spread. BJC on decadal to longer time scales is confirmed across all the simulations
evaluated, and it is strongest in the Northern Hemisphere (NH) between 60° and 70°N. At
these latitudes, BJC appears to be primarily driven by the exchange of turbulent fluxes
(sensible and latent) in the Greenland, Iceland, and Barents Seas. Metrics to break down
how sea ice and clouds uniquely modify the radiative balance of the polar atmosphere
during anomalous OHT events are presented. These metrics quantify the impacts of sea
ice and clouds on surface and top of atmosphere (latent, sensible, longwave, and
shortwave radiative) energy fluxes. Cloud responses tend to counter the clear sky
impacts over the Marginal Ice Zone (MIZ). It is further shown that the degree of BJC
present in a simulation at high latitudes is heavily influenced by the sensitivity of the sea
ice to OHT, which is most influential over the MIZ. These results are qualitatively robust
across models and explain the intermodel spread in NH BJC in the preindustrial control
experiment. ()

On December 21, 2023, the Modelers' Community of Practice discussed CMIP7 planning from an
Arctic research perspective. CMIP is the Coupled Model Intercomparison Project, a model
intercomparison framework organized by the World Climate Research Program (WCRP)
that provides a basis for IPCC assessment reports. Paul Durack of Lawrence Livermore
National Laboratory discussed the history of CMIP, the status of the current phase
CMIP6, the CMIP activities that are most relevant to the Arctic modeling community, and
the preparations for CMIP7. Paul is a co-chair of the WCRP Working Group on Climate
Modelling - Infrastructure Panel (WIP), which coordinates support for CMIP. The session
provided valuable information about CMIP to the Arctic Earth system modelers, and the
role that this community can play in shaping CMIP7. (Jan 4, 2024 - Completed)

Funded by the US Department of Energy, the Warming Permafrost Model Intercomparison
Project (WrPMIP) is working to improve permafrost representation in state-of-the-art
carbon cycle models. The approach involves creating site-level observationally based
climate forcing, using a standard simulation protocol across all participating models, and
benchmarking model outputs against experimental permafrost warming data. In
September 2023, permafrost modeling experts from 15 organizations and 7 countries
convened at the Woodwell Climate Research Center in Falmouth, Massachusetts for the
Warming Permafrost MIP (WrPMIP) - Site-Level Benchmarking Workshop. The
workshop, led by Cristina Schaedel from the Woodwell Climate Research Center, featured
plenary and breakout sessions focusing on the challenges and pathways for models to
include permafrost processes and how experimental data from warming experiments can
be used to constrain model output. Priorities identified at the workshop include the
WrPMIP model intercomparison exercise, addressing data gaps, and enhancing
collaboration among modeling and observational communities. More information on
the workshop is available at:
https://climatemodeling.science.energy.gov/news/permafrost-modelers-gather-cape-
cod-intercomparison-workshop. (Sep 30, 2023 - Completed)
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NSF provides funding opportunities for a wide range of Arctic-related research activities,
potentially including model intercomparison projects, through its Arctic Research
Opportunities solicitation (NSF 23-572). The goal of this solicitation is: to attract research
proposals that advance a fundamental, process, and/or systems-level understanding of
the Arctic's rapidly changing natural environment, social and cultural systems, and,
where appropriate, to improve our capacity to project future change. The Arctic Sciences
Section supports research focused on the Arctic region and its connectivity with lower
latitudes. The scientific scope is aligned with, but not limited to, research priorities
outlined in the Interagency Arctic Research Policy Committee (IARPC) five-year plan. ()

On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA'’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

Summary statement Q2 2023: Climate models have biases in the representation of many
aspects of the Arctic Earth system (e.g., ocean stratification, clouds) that are both
persistent from generation to generation and common to many models. The Modelers
Community of Practice is organizing a series of meetings focusing on Arctic biases in
Earth System models to promote an exchange of information and collaborative efforts
between modeling centers to improve these biases. The first meeting, on June 1, 2023
was co-organized by the Physical Oceanography Community of Practice and focused on
biases in Arctic Ocean stratification. The team has also submitted a session on
Predictions and Predictability in the High Latitude Climate System to the AGU 2023 Fall
meeting. This session seeks to facilitate a discussion of Arctic and Antarctic predictions,
and to promote development in the application and validation of predictive models.
Bringing together representatives from multiple modeling centers will enable cross-
pollination of ideas and solutions across federal agencies and result in more efficient use
of government resources. Reducing biases and improving the predictive capability of
Arctic models will provide more useful information for decision-makers. This activity is
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tied very closely to MOMP 3.1 and to the Arctic System Interactions Priority Area. (Jul 14,
2023 - Completed)

On March 23, the Modelers Community of Practice met to hear presentations on new and novel
efforts on the seasonal prediction of Arctic sea ice cover. Our motivation was to
understand current progress and efforts in statistical modeling, which may offer lessons
for Earth system model development. We heard presentations from Dr. Jia Wang of the
NOAA Great Lakes Environmental Research Laboratory, and Dr. Philippe Goulet
Coulombe, of the University of Quebec in Montreal. The ensuing discussion focused on
available methods for prediction and recent results. (Jun 30, 2023 - Completed)

MOMP 2.4 (In progress) Conduct workshops to identify Arctic modeling needs and priorities across
research and operational modeling communities.; DOE-SC, NASA, NOAA, NSF; Target Date
10/24

The August 2024 meeting of the Modelers Community of Practice focused on the use of model
large ensembles for studying Arctic change. Earth System Models (ESMs) are invaluable
tools to explore the causes and impacts of the rapid changes that are taking place in the
Arctic. These changes are due to a combination of external forcing (e.g., anthropogenic
emissions of greenhouse gasses and aerosols) and internal climate variability. The last
decade has seen the emergence of Large Ensembles of ESM simulations, which have
proven instrumental in understanding and quantifying the contributions of internal
variability and external forcing to climate variability and change. In this session, the
team heard from two experts who are using ESM Large Ensembles to understand the
processes responsible for rapid Arctic change. (Aug 28, 2024 - Completed)

The Community Ice Code (CICE) Users Workshop and Tutorial (May 21-23, 2024), held in Santa
Fe, New Mexico, attracted nearly 60 participants from Europe, Asia, Australia, and North
America (both in person and online), and covered topics touching on every aspect of sea
ice physics and its interactions with the atmosphere and oceans. The workshop
highlighted observational and modeling perspectives, resulting in new collaborations
researching wave-ice interactions and greater insight into the needs and challenges for
community sharing of data and assimilation approaches. An ongoing study on
microplastics in sea ice motivated the workshop's tutorial, which guided participants
through the steps needed to include new tracers in the sea ice model.
https://web.cvent.com/event/9783284e-f6fa-42fb-b690-994de24c9c5¢c/summary (May
24, 2024 - Completed)

A workshop on the Future of Greenland ice Sheet Science (FOGSS) was held at the University of
Idaho in April 2024. https.//www.fogss-workshop.org/2024-workshop/ The workshop
was sponsored by NASA Cryospheric Sciences and the NSF Office of Polar Programs. The
goal of the workshop was to identify the major research activities that will transform our
understanding of the Greenland Ice Sheet. The agenda for the 2024 workshop included
the following elements: Identification of a guiding, unifying goal for the community of
Greenland Ice Sheet scientists The development of actionable initiatives/missions, each
targeted towards furthering the guiding, unifying goal Short talks and a poster session
for attendees to share their latest science Opportunities to identify synergies among
existing research projects, including fieldwork coordination, to leverage these existing
efforts towards greater impact A series of short tutorials and workshops to develop
facility with the latest software and tools to accelerate your science (Apr 30, 2024 -
Completed)
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Remarkable progress has been made in recent years in the development of Machine Learning
(ML) approaches and their application to Earth system science. Particularly promising are
approaches that combine ML techniques with traditional Earth system modeling. In
March 2024, the Modelers Community of Practice held a meeting about these
approaches. Zack Labe (Princeton/NOAA) discussed his use of ML for extracting
information from large multi-model ensembles of climate simulations. Lauren Hoffman
(Scripps) talked about the use of ML for assessing model predictive skill of Arctic sea ice
motion. (Mar 27, 2024 - Completed)

A summary of the NOAA Sea Ice Modeling Collaboration Workshop was published in the BAMS
Nov 2023 issue (https://doi.org/10.1175/BAMS-D-23-0253.1). The workshop included 55
participants from across NOAA research laboratories, NOAA line offices, other US
agencies, research universities, and international institutions. To foster new opportunities
for advancing sea ice models through collaboration, presentations, exchanges, and
prioritization discussions were focused around three overriding workshop themes:
advancements in coupled (sea ice—wave—ocean—atmosphere—land) modeling
development, novel ways of evaluating models, and model applications and transition
opportunities. Discussions covered the use of observations for models [e.q., initialization,
data assimilation (DA), model validation, and process evaluation], coupled sea ice—
wave—ocean—atmosphere—land modeling approaches, improvements and challenges
across spatiotemporal and novel products and applications needed for stakeholders. ()

The January 2024 meeting of the Monitoring, Observing, Modeling, and Prediction (MOMP)
Collaboration Team focused on the outcomes of the "Observing, Modeling, and
Understanding the Circulation of the Arctic Ocean and Sub-Arctic Seas" workshop hosted
by the US Climate Variability and Predictability program (US CLIVAR) . The workshop
explored: The state of knowledge of Arctic Ocean and sub-Arctic seas circulation with
particular attention focused on identifying critical gaps in observations of modes of
variability. The observing system needs and data assimilation approach to track the
modes of variability in circulation, and The practical, institutional, technical, and
geopolitical challenges of increasing the coverage of Arctic Ocean observations that are
required by 1the first two bullets (Jan 24, 2024 - Completed)

The Consortium for the Advancement of Marine Arctic Science (CAMAS) has been recently
established to facilitate and enhance international collaboration on marine Arctic
science. The overall aim of CAMAS is to advance the understanding and model
representation of key marine Arctic processes that contribute to the rapid changes in the
Arctic. CAMAS is organized as part of the HiLAT-RASM project, and is sponsored by the
Department of Energy’s Regional and Global Model Analysis (RGMA) program, the Office
of Naval Research (ONR), and the Center for Nonlinear Studies (CNLS) at Los Alamos
National Laboratory (LANL). In particular, CAMAS will focus on the following themes:
Drivers and impacts of ocean heat and freshwater transport into and out of the Arctic
Ocean-ice-atmosphere interactions in a warming Arctic Biophysical impacts of Arctic
marine biogeochemistry CAMAS expects to host 3 annual workshops to initiate, execute,
and finalize coordinated activities that will advance understanding of these topics
through multi-model analysis, model-observational synthesis, and the development and
evaluation of process-oriented metrics. Each workshop will be preceded by an Early-
Career School. The school will consist of lectures and activities on hot topics in the field,
with ample discussion and social time. The first CAMAS Workshop is planned for
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February 14-16, 2024, in Santa Fe, New Mexico (with some remote participation). The
Early Career School will be on February 13 (in-person only). More information is
available at: https.//cnls.lanl.gov/CAMAS ()

On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

The Future of Greenland ice Sheet Science (FOGSS) 2023 workshop was a hybrid meeting held
March 22-24, 2023, at the Georgia Tech Institute for Technology with over 70 in-person
participants and up to 150 online participants from across the U.S. scientific community
studying the Greenland Ice Sheet (GriS). Through a series of presentations and breakout
groups, two unifying themes were identified: 1. U.S.-based scientists studying the GrlS
must better engage with Greenlanders and their research needs; and 2. Open science will
accelerate GrlS research, but data repository consolidation is needed. Previously
identified major cross-cutting challenges in GrlS research were refined, including tighter
integration of observations and models, quantification of meltwater fluxes, and ice-sheet
modeling that is more responsive to the needs of Greenland communities. This research
community is growing but needs to better synthesize progress in meeting community
goals, and to reach consensus on its next major initiatives to clarify the future of the
GrlS.
https.//staticl.squarespace.com/static/6202834d40246c0db2e8855b/t/652710bac3e14
40e58ceaa73/1697059003221/2023+FOGSS+White+Paper.pdf (Mar 31, 2023 -
Completed)

MOMP 2.5 (Met) Publish observing report tasked to the United States Arctic Observing Network
(US AON) Board via IARPC.; NSF (Lead), DOD, DOI-BOEM, DOI-NPS, DOI-USGS, EPA, HUD,
NASA, NOAA, SlI; Target Date 12/22

Summary statement Q2 2023: The US AON Board completed and published the report, “On the
Need to Establish and Maintain a Sustained Arctic Observing Network”, requested by
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Congress. The report recommends a focus on: Support for coordinated, integrated, and
sustained critical observations and infrastructure Development of a shared data
management system that is open, easily discoverable, accessible, and usable across
observing networks Prioritization of human and technological capacity building Closure
of observational gaps in marine, cryospheric, terrestrial, atmospheric, and social systems
for decision-making on climate resilience and national security. The report calls for an
implementation plan to outline agency responsibilities for coordination, governance, and
management of a sustained Arctic observing network. It recognizes that developing and
implementing a sustained U.S. Arctic Observing Network must advance the capacity for
equitable engagement of Indigenous communities and Indigenous Knowledge, as
appropriate, in its design and development. The US AON Board is working with federal
agencies to communicate the report and work towards implementation of the
recommendations. On May 17, the US AON Board held an IARPC public webinar
(https://www.iarpccollaborations.org/members/events/23945) to provide an overview of
the report and efforts to move toward improved implementation of our national Arctic
Observing Network. The US AON Board has also submitted a Town Hall proposal to the
AGU 2023 Fall Meeting, “Advancing Our National Arctic Observing Network in Support of
Societal Benefit - A Listening Session” (Jul 14, 2023 - Completed)

This report was conveyed to the House Appropriations Committee by the deadline on December
15, 2022 and posted. (Dec 15, 2022 - Completed)

MOMP 3 Support coordination and engagement with Federal, international, and non-Federal partners
who are conducting monitoring, observing, modeling, and prediction of the Arctic.

MOMP 3.1 (In progress) Support participation of United States researchers in international Arctic
modeling and prediction efforts in order to quantify and improve the predictive capabilities of
Arctic models as evidenced by relevant scientific papers, presentations, and meeting sessions.;
DOE-SC (Lead), NASA, NOAA, NSF; Target Date 10/24

The CICE consortium implemented a new C-grid modeling capability for CICE, needed by multiple
modeling centers for effective ice-ocean coupling with their C-grid ocean models. A
journal article documenting the new capability is in review. ()

A special issue on "Model Intercomparison and Improvement Projects (MIIPs) for the polar
regions and beyond" was jointly organized between Geoscientific Model Development
and Earth System Science Data by Matthew Shupe (U. Colorado), Gunilla Svensson
(Stockholm U.), and Felix Pithan (Alfred Wegener Institute for Polar and Marine
Research). https://gmd.copernicus.org/articles/special_issue1284.html Four articles
have been published in the special issue to date. This special issue comprises papers on
activities such as MIIPs — Model Intercomparison and Improvement Projects that target
long-standing issues in the representation of small-scale processes in numerical weather
prediction and climate models. The initiatives may have been taken during the 10-year
Polar Prediction Project (PPP) that finished at the end of 2022 or during the Polar
Coupled Analysis and Prediction for Services (PCAPS) both part of the WMO World
Weather Research Program. These programs suggest an emphasis on processes that are
especially important for the polar regions, but contributions that are relevant and
important for model performance in other regions of the world may also be included.
Specific targets are the representation of stably stratified boundary layers, mixed-phase
clouds and atmospheric coupling with snow and or ice-covered surfaces, sea-ice, ocean
mixing etc. ()
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The October 2024 meeting of the Modelers Community of Practice focused on the federal
government's role in research into solar radiation modification (SRM), a potential means
to mask the effects of global warming. The meeting explored the intersection of Earth
system modeling, SRM research, and the Arctic Research Plan, and looked at modeling
results. (Oct 23, 2024 - Completed)

In April 2024, the Permafrost and Modelers communities of practice held a meeting about biases
in the representation of permafrost carbon processes in US Earth system models.
Accurate representation of permafrost carbon emissions in Earth system models is
crucial for climate projections. A recent review of the state of permafrost carbon
modeling concluded that current Earth system models inadequately represent
permafrost carbon. In this session the lead author of this review, Christina Schédel,
presented the most important conclusions from this study. This session is part of a
webinar series that highlights tenacious biases in the representation of the Arctic Earth
System in US climate models, organized by the Modelers Community of Practice. The
goal of this series is to bring together experts and representatives of the modeling
centers to discuss potential solutions for reducing Arctic biases in US Earth system
models. (Apr 4, 2024 - Completed)

At the American Meteorological Society (AMS) meeting in Feb 2024, John Cassano (University of
Colorado) presented an evaluation of the polar atmospheric boundary layer in an
ensemble of Arctic regional weather and climate models using observations from the
Multidisciplinary drifting Observatory for the Study of Arctic Climate (MOSAIC). This
multi-model analysis takes advantage of the unique year-round observations available
from MOSAIC and highlights a novel artificial learning-based approach for evaluating
model simulations of boundary layer processes. The project is a part of ongoing model
intercomparison efforts by the Arctic CORDEX (Coordinated Regional Downscaling
Experiment) and MOSAIC research communities. An initial evaluation has been
completed for the Coupled Arctic Forecast System (CAFS). Additional regional
atmosphere-only and coupled model simulations, contributed by the international Arctic
CORDEX community, are also evaluated. The collection of models includes multiple
versions of the Weather Research and Forecasting (WRF) model and the Regional Arctic
System Model (RASM). Regional output from global models, including the Department of
Energy’s Energy Exascale Earth System Model (E3SM), will also be included in this multi-
model evaluation. https.//climatemodeling.science.energy.gov/presentations/how-well-
do-atmospheric-models-represent-arctic-boundary-layera-multi-model (Mar 13, 2024 -
Completed)

On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
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University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA'’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)

Modeling Community of Practice member Alexandra Jahn is co-chairing a session on Arctic Ocean
change and processes at the Ocean Sciences Meeting 2024.
https://agu.confex.com/agu/OSM24/prelim.cqgi/Session/193716 This session aims to
foster discussion between pan-arctic, regional, observational, modeling, and societal
activities in Arctic Ocean research. Changes in Arctic Ocean surface temperature, sea ice,
and ocean circulation are ongoing and may have regional or global forcing, responses,
and economic implications. Phenomena such as Atlantification and Pacification highlight
the importance of both regional processes as well as the connection to the rest of the
world’s oceans. Efforts in the form of large-scale hydrographic surveys and process
studies as well as satellite interpretation, earth system, and regional ocean modeling
have contributed to our understanding of climate responses and drivers and the Arctic
Ocean’s role in the global climate system. Observations now cover several decades of
physical, chemical and biological variables, thanks to various observational programs
that provide the context for multidecadal changes. Coordinated modeling efforts and
process studies are also crucial to understand these changes. We invite contributions
from studies investigating small-, mesoscale, regional, or pan-Arctic domains or the
subarctic-arctic connection. Interdisciplinary studies of the atmosphere-sea ice-ocean
system, chemical processes, and the ecosystem are invited. We also welcome
contributions related to Arctic Ocean research paradigms, outreach activities and links to
societal issues. ()

Summary statement Q2 2023: Climate models have biases in the representation of many aspects
of the Arctic Earth system (e.g., ocean stratification, clouds) that are both persistent from
generation to generation and common to many models. The Modelers Community of
Practice is organizing a series of meetings focusing on Arctic biases in Earth System
models to promote an exchange of information and collaborative efforts between
modeling centers to improve these biases. The first meeting, on June 1, 2023 was co-
organized by the Physical Oceanography Community of Practice and focused on biases in
Arctic Ocean stratification. The team has also submitted a session on Predictions and
Predictability in the High Latitude Climate System has been proposed for the AGU 2023
Fall meeting. This session seeks to facilitate a discussion of Arctic and Antarctic
predictions, and to promote development in the application and validation of predictive
models. Bringing together representatives from multiple modeling centers will enable
cross-pollination of ideas and solutions across federal agencies and result in more
efficient use of government resources. Reducing biases and improving the predictive
capability of Arctic models will provide more useful information for decision-makers. This
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activity is tied closely to MOMP 2.3 and to the Arctic System Interactions Priority Area.
(Jul 14, 2023 - Completed)

A session on Predictions and Predictability in the High Latitude Climate System has been
proposed for the AGU 2023 Fall meeting. This session seeks to facilitate a discussion of
Arctic and Antarctic predictions, and to promote development in the application and
validation of predictive models. Complex physical processes and observational scarcity
have historically hindered accuracy for NWP, seasonal forecasting, and 21st century
prediction in polar regions. Researchers have responded to these challenges with focused
CMIP intercomparisons, multifaceted observing studies such as MOSAIC, and model
representation advances including mixed-phase clouds, enhanced resolution, sea ice
model development, and the incorporation of improved model physics in the
atmosphere, sea ice, land ice, land, and oceans. This session invites papers that address
both initialized and boundary condition predictions of high latitude climates, including
model formulation, forecast diagnosis, and validation methods. Example topics include
initial condition dependency and sensitivity to improved physics. This session supports
the US federal Arctic Research Plan objective to quantify and improve the predictive
capabilities of Arctic models. (Jul 7, 2023 - Completed)

On June 1, the Modelers Community of Practice (CP) organized the first in a series of sessions
focusing on Arctic biases in US Earth system models. The goal of this series is to bring
together representatives of the modeling centers and system experts to discuss potential
solutions towards reducing tenacious biases in US Earth system models (ESMs). Climate
models have biases in the representation of many aspects of the Arctic Earth system
(e.g., ocean stratification, clouds) that are both persistent from generation to generation
(e.g., CMIP5 to CMIP6) and common to many models. An exchange of information, if not
a collaborative effort, between the modeling centers might help to improve these biases.
The session was co-organized by the Physical Oceanography CP and focused on biases in
Arctic Ocean stratification. The meeting brought together a dozen panelists and
presenters from a range of modeling efforts and modeling centers to dig into some of the
persistent issues in modeling the Arctic Ocean. There were more than 70 participants,
who listened to two topical presentations, a presentation of the results of an informal
model intercomparison activity that was conducted in the lead-up to this session; and a
discussion among the panelists. The session already resulted in a follow-up contact
between some of the model center representatives, and the hope is that it will lead to
more substantial collaborative activities. The series and this specific session respond to
Deliverable 2.1.5 to "Hold cross-collaboration-team meetings and workshops, and
produce publications, to explore the results of high-resolution and regional Arctic
modeling", and Deliverable MOMP 3.1 to "Support participation of United States
researchers in international Arctic modeling and prediction efforts in order to quantify
and improve the predictive capabilities of Arctic models as evidenced by relevant
scientific papers, presentations, and meeting sessions." (Jun 30, 2023 - Completed)

NSF Award #2301869: Activities of the Polar Research Board (2023-2026). The PRB provides a
forum for leading scholars, federal agencies, and other stakeholders to explore needs,
challenges, emerging issues, and opportunities for polar science, including around
complex and controversial issues. Primary activities include biannual board meetings,
development and oversight of ad hoc studies and workshops, often held in collaborating
with other National Academies’ boards that bring complementary expertise. The PRB is
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also engaged with the international community by acting as the U.S. National Committee
for the Science Committee on Antarctic Research and the International Arctic Science
Commiittee. In the next three years, the board will initiate a series of “convergence
dialogues” aimed at cultivating relationships and connecting researchers and policy
makers in new ways across a broad range of topics relevant to the polar regions, to
enhance the guidance the PRB can provide to the nation. (Mar 1, 2023 - Completed)

MOMP 3.2 (In progress) Coordinate communication of information about field activities to Alaska
communities where the research is being conducted through the research expedition vessel
status tracker and spring and fall reports on research season activities.; NOAA (Lead), DHS-
USCG, DOI-BOEM, DOI-FWS, DOI-NPS, DOI-USGS, NASA, NSF; Target Date 10/24

The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced
Arctic Watch, a nonprofit organization whose mission is to employ technology,
communications and local expertise to enhance safe, secure, and environmentally
responsible maritime operations in Alaska’s Arctic waters. FOCP and Arctic Watch have
successful ongoing collaborations, including through their sharing of the IARPC Mooring
Matrix asset locations on the Arctic Watch “Current Conditions” weather map. During
this meeting, we heard from Arctic Watch about their ongoing initiatives before
presenting the collaboratively designed Arctic Cruise Daily Report template that is
intended to help daily reports reach a wider audience, further reducing the possibility of
conflict and promoting safe vessel activity. We discussed the motivation and the iterative
development of this template, and will then discuss opportunities for additional
collaborations between FOCP, IARPC, and Arctic Watch. (Oct 9, 2024 - Completed)

The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent
Arctic sea ice conditions from satellite observations and forecasting and an update on
summer 2024 field observations. (Oct 7, 2024 - Completed)

The 2024 Pre-Field Season Meeting was cohosted by the Field Operations, Marine Ecosystems,
and Sea Ice communities of practice on April 24. The meeting featured lighting-talk
presentations from principal investigators leading research expeditions in Alaska and
Arctic waters in 2024, as well as group discussion. It supported the exchange of
information about planned expedition objectives and facilitated collaborations that
leverage these investments in research about the Arctic marine system. (Apr 24, 2024 -
Completed)

Summary statement: The Field Operations Community of Practice (FOCP) has continued its work
to coordinate, update, and disseminate information related to vessel based research (the
vessel matrix) and the mooring matrix to share that information with the broader
community including coastal communities and Indigenous communities. The FOCP
presented at an AOOS-sponsored Marine Research Planning Night Workshop at the
Alaska Marine Science Symposium. The team also presented a poster at the Alaska
Marine Science Symposium. Finally, the FOCP is currently updating the Vessel and
Mooring matrices and plans to host the Pre-field Season Meeting on 24 April of 2024
between 1pm and 3pm EDT. ()

On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting.
The purpose of this meeting was to update the community on observations and sea ice
field activities planned during the 2024 season and to facilitate coordination of field
activities (supporting deliverables 2.1.2, 2.1.3, and MOMP 3.2). Sofia Montalvo,
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Operational Technical Director, US National Ice Center presented a talk titled “USNIC
Services to USG Funded Arctic Activities”. To support coordinated interdisciplinary Arctic
marine climate and ecosystem observations, and share data and promote synthesis of
field observations (2.2.4) Penelope Wagner, Head of Sea Ice Operations, MET Norway Ice
Service presented a talk titled “Ice Watch program for Routine Ship-based Sea Ice
Observations” and Ignatius Rigor, Coordinator, International Arctic Buoy Program,
University of Washington presented a talk titled “Chasing Icebergs: Recent USIABP/IABP
Deployments and Plans for 2024”. Finally, Linette Boisvert, Assistant Lab Chief,
Cryospheric Sciences Lab at NASA Goddard Space Flight Center presented a talk titled
“Arctic Radiation-Cloud-aerosol-Surface eXperiment (ARCSIX) Surface Characterization
Overview” describing the upcoming ARCSIX project which will quantify the contributions
of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer
surface radiation budget and sea ice melt during the early melt seasons (2.1.6). (Feb 12,
2024 - Completed)

In Spring 2023, the Field Operations Community of Practice Team Leads and Liz Weinberg, Sarah
Tucker, and Katy Smith led the compilation of the Research Expedition Vessel Status
Tracker. The website went live in May 2023 and includes new features such as a calendar
view of the tracker and the inclusion of more fisheries and mapping expeditions. In
addition, we have taken steps to share a Mooring Location Matrix to inform the scientific
community and vessel operators of the locations of all moorings presently deployed in
the Bering, Chukchi, and Beaufort seas. This will reduce the risk of damage to the
moorings and vessels. This valuable resource was developed and maintained by Dr.
Robert Pickart and will be maintained by the Field Operations Community of Practice. We
co-hosted a Pre-Field Season Meeting in May with the Sea Ice and Marine Ecosystems
Communities of Practice to further share information about upcoming research activities
with the broader scientific and local communities of Alaska. We used direct invitations to
invite community members in Alaska to the meeting and update people with a
newsletter and through social media. ()

MOMP 3.3 (In progress) Coordinate U.S. Federal Arctic observing and modeling research efforts
with other relevant U.S. interagency groups (e.g., ICAMS, USCLIVAR, USGCRP, and USGEOQ) to
identify priority activities to support the Arctic component of Earth System Predictability
Research and Development Strategic Framework and Roadmap.; DOE-SC (Lead), DHS, NASA,
NOAA, NSF; Target Date 10/24

Interagency collaborations to improve sea ice modeling through the CICE consortium, which
contribute to the Earth System predictability roadmap, are coordinated and reported
through both IARPC and the USGCRP's Interagency Group on Integrative Modeling
(IGIM). ()

At the 10th US Climate Modeling Summit (held May 2024) organized by the USGCRP's
Interagency Working Group on Integrative Modeling (IGIM), the 6 US-based Coupled
Modeling Intercomparison Project (CMIP)-class modeling centers (DOE-E35M,
NSF/NCAR-CESM, NASA-GISS, NASA-GMAO, NOAA-GFDL, NOAA-EMC) informed each
other of modeling priorities. The GFDL model is supporting regional MOMG6 (Modular
Ocean Model) simulations with biogeochemistry for three US regions, one of them being
the Arctic. Connections between these regional Arctic MOMG6 activities and DOE’s
InterFACE project will be explored as part of IARPC ASI and MOMP activities in FY25. ()
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The January 2024 meeting of the Monitoring, Observing, Modeling, and Prediction (MOMP)
Collaboration Team focused on the outcomes of the "Observing, Modeling, and
Understanding the Circulation of the Arctic Ocean and Sub-Arctic Seas" workshop hosted
by the US Climate Variability and Predictability program (US CLIVAR) . The workshop
explored: The state of knowledge of Arctic Ocean and sub-Arctic seas circulation with
particular attention focused on identifying critical gaps in observations of modes of
variability. The observing system needs and data assimilation approach to track the
modes of variability in circulation, and The practical, institutional, technical, and
geopolitical challenges of increasing the coverage of Arctic Ocean observations that are
required by 1the first two bullets (Mar 5, 2024 - Completed)

Q3 Summary Statement: Many interagency groups that work on global climate, meteorology,
earth observations, and modeling include Arctic-related work as part of their efforts. To
improve coordination between these groups and IARPC research efforts, MOMP has
provided updates on IARPC modeling efforts to the ICAMS Joint Action Group, discussed
potential areas of coordination with the co-chairs of the USGCRP Interagency Working
Group on Observations, and worked with the IARPC secretariat to schedule an IARPC-
wide webinar on the Alaskan chapter of the USGCRP 5th National Climate Assessment to
inform IARPC collaboration teams about the NCA and to promote more communication
and coordination between IARPC and the NCA team. (Oct 30, 2023 - Completed)

The MOMP co-chairs and coordinator met with the coordinator of the USGCRP Integrated
Observations Interagency Working Group to discuss coordination on observational
activities. Discussion topics included potential coordination around databases of
observations, development of Arctic indicators, observational studies of wildfires and air
quality, and observational gap analysis tools. ()

An IARPC-wide webinar on the Alaskan chapter of the USGCRP 5th National Climate Assessment
is planned for November to inform IARPC collaboration teams about the NCA and to
promote more communication and coordination between IARPC and the NCA team. ()

On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear
presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-
lead Richard Cullather gave an introduction by showing a current forecast of organic
carbon optical thickness from the NASA GMAO forecasting system. The forecast showed
the far-ranging effects of northern wildfire conditions, which affects air quality in US
metropolitan areas. It also showed that the current Alaskan wildfire season has had an
unusually slow start. We then heard presentations from Prof. Uma Bhatt on Fire Weather
Predictability group; Cecilia Borries-Strigle on the use of global seasonal prediction
model output in the Canadian Forest Fire Weather Index system, a widely-used forest
model for determining fire weather risk; and Joshua Hostler on lightning conditions. The
discussion focused on the use and limitations of seasonal forecasting systems -
particularly limitations in the predictability of precipitation; the application and
availability of data to stakeholders, and the Alaska lightning detection network. The work
is funded by NSF, NOAA, and the University of Alaska Established Program to Stimulate
Competitive Research (EPSCoR). (Jun 30, 2023 - Completed)

A meeting with the ICAMS Earth System Predictability Joint Action Group is scheduled for August
7, 2023. IARPC will provide updates on ongoing Arctic research activities related to Earth
System Predictability and the group will discuss paths for coordination. (Jun 30, 2023 -
Completed)
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MOMP 4 Support best practices in field observations and modeling.

MOMP 4.1 (In progress) Build on existing efforts within Federal agencies to share resources and
implement best practices for improving field safety culture, diversity, and inclusivity, and
enforcing safe working environments in the field, including both physical safety while working
in harsh and remote Arctic environments and emotional safety from harassment and hostile
working conditions.; NSF (Lead), DHS-USCG, DOE-SC, NASA, NOAA; Target Date 10/24

The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced
Arctic Watch, a nonprofit organization whose mission is to employ technology,
communications and local expertise to enhance safe, secure, and environmentally
responsible maritime operations in Alaska’s Arctic waters. FOCP and Arctic Watch have
successful ongoing collaborations, including through their sharing of the IARPC Mooring
Matrix asset locations on the Arctic Watch “Current Conditions” weather map. During
this meeting, we heard from Arctic Watch about their ongoing initiatives before
presenting the collaboratively designed Arctic Cruise Daily Report template that is
intended to help daily reports reach a wider audience, further reducing the possibility of
conflict and promoting safe vessel activity. We discussed the motivation and the iterative
development of this template, and will then discuss opportunities for additional
collaborations between FOCP, IARPC, and Arctic Watch. (Oct 9, 2024 - Completed)

On April 1, 2024, the Early Career Community of Practice cohosted a meeting with the U.S.
Association of Early Career Scientists (USAPECS) about being a successful, safe, respectful
researcher in the field. This webinar gave early career researchers an opportunity to
learn and to ask questions about various aspects of on-site field research. (Apr 4, 2024 -
Completed)

Summary statement The IARPC enterprise continues to put great emphasis on developing and
implementing best practices for improving field safety culture, diversity, and inclusivity in
field environments. The Field Operations Community of Practice includes elements of this
focus area in all of its public and fed-only meetings. Recently, the Early Career and
Participatory and Indigenous Led Research teams hosted a webinar on February 15 2024
that focused first on the new NSF pilot program on Safe and Inclusive Fieldwork (SAIF)
and second on an example of a leading example of the implementation of Safe and
Inclusive Fieldwork by Dr. Kristen Barnett of UBC. A focus on improving the safety,
diversity, and inclusivity of fieldwork will continue to be a focus for the MOMP and IARPC
moving forward. ()

Q3 Summary Statement: Federal agencies and IARPC researchers continue to share resources
and implement best practices improving field safety culture, diversity, and inclusivity, and
enforcing safe working environments in the field. NSF has implemented new
requirements for organizations to certify that they have plans in place for safe and
inclusive off-site or off-campus research and is also piloting an effort for Pls to include a
“Plan for Safe and Inclusive Fieldwork” as supplementary documents in their proposals.
DOE is now requiring “Promoting Inclusive and Equitable Research (PIER) Plans” as part
of all research proposals. The DOE Biological and Environmental Research (BER)
program invited a presentation on “Building a Culture of Safety and Trust in Team
Science” from an IARPC researcher at its federal advisory committee meeting in October.
The Polar Science Early Career Community Office (PSECCO) and the Interagency Arctic
Research Policy Committee (IARPC) Diversity & Inclusion Community of Practice co-
hosted a panel discussion for early career researchers on how to build an inclusive
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fieldwork environment and navigate potential power imbalances in the field. (Oct 30,
2023 - Completed)

Colleen Iversen from Oak Ridge National Laboratory will be giving a presentation at the DOE
Biological and Environmental Research federal Advisory Committee (BERAC) meeting on
October 19, 2023 on “Building a Culture of Safety and Trust in Team Science”. The
presentation will discuss best practices and lessons learned from the Next Generation
Ecosystem Experiment (NGEE-Arctic) project. ()

New in NSF 23-1 Proposal & Award Policies and Procedures Guide (PAPPG) "Chapter I.E.9, Safe
and Inclusive Working Environments for Off-Campus or Off-Site Research, describes the
new requirement for the AOR to certify that an organization has a plan in place for safe
and inclusive research for any proposal that proposes to conduct off-campus or off-site
research. This section also provides considerations for plan development,
communication, and dissemination." In place of this certification, some programs are
piloting an effor to have Pls submit a Plan for Safe and Inclusive Fieldwork as a
supplementary document to describe their specific efforts. The NSF Arctic Research
Opportunities solicitation is one of those piloting this effort beginning with solicitation
NSF 23-572. Also, comments closed June 12 23 forPAPPG; NSF 24-1 related to how Tribes
are to be engaged when research may have an impact on Tribal interests and resources.

()

‘Building inclusive environments and navigating power imbalances in Arctic fieldwork’ panel
discussion on Tuesday, March 28th, from 11am to 12.30pm MT (beginning 1pm ET |
9amAKT) via zoom. This discussion was cohosted by Polar Science Early Career
Community Office (PSECCO) and the Interagency Arctic Research Policy Committee
(IARPC) Diversity & Inclusion Community of Practice.
https://psecco.org/outreach/psecco-eventopportunity/building-inclusive-environments-
and-navigating-power-imbalances A panel discussion on how to build an inclusive
fieldwork environment and equip yourself for navigating potential power imbalances
prior to heading to the Arctic this summer. Learn from an array of panelists who have
‘been there, done that’ and learned a lot along the way about what contributes to a
positive fieldwork experience, and how to work towards that prior to stepping foot in the
Arctic. (Apr 10, 2023 - Completed)

MOMP 4.2 (In progress) In coordination with the IARPC Diversity and Inclusion Community of
Practice and the Participatory Research and Indigenous Leadership in Research Foundational
Activity, promote and support best practices for improving diversity and inclusion in Arctic
monitoring, observing, modeling, and prediction efforts, including identifying pathways to
support Indigenous co-leadership of activities.; NSF (Lead), DOE-SC, NOAA; Target Date 10/24

At the 2024 Navigating the New Arctic (NNA) Annual Community Meeting, various sessions and
gathering were held that relate to Deliverable MOMP 4.2. The overall theme of the
meeting was UUMMATIN INUURUQ: Collaborating for equitable Arctic research,
engagement, and policy. This three-day gathering at George Washington University
provided an engaging program for participants to communicate the policy implications
of their research, to explore current and emerging practices in equitable co-production of
the knowledge with Indigenous Peoples, and to discuss future opportunities for
collaborative, use-inspired Arctic research. The meeting attracted approximately 300
participants from across the NNA research community, Arctic Indigenous communities,
early career researchers, and federal decision- and policy-makers. The meeting hosted
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plenary panels focused on “Advancing Co-Production of Knowledge and Indigenous-Led
Research” and “Diverse Ways of Knowing: Linking Science, Indigenous Knowledge and
the Arts”, as well as a plenary keynote on “Equitable Arctic Research” by Cana Uluak
Itchuagiyaq (Virginia Polytechnic Institute and State University) and Corina Qaagraq
Kramer (Mumik Consulting LLC). The meeting also hosted parallel sessions focused on
“Co-Production of Knowledge, Indigenous-led Research & Education”, “Participatory
scenarios as a tool for research planning in the Arctic”, and a session on how NSF
grantees can promote racial equity and be inclusive of Indigenous input in their research.
Additionally, alongside the NNA Annual Community Meeting, the NNA Community Office
(NNA-CO) organized a Congressional briefing on Advancing Community-based Research
and Knowledge Co-Production in the Arctic, co-hosted by the Senate Arctic Caucus Co-
Chairs (Senators Lisa Murkowski (AK) and Angus King (ME)) and the Senate Committee
on Indian Affairs. This briefing highlighted how a co-productive approach to Arctic
research has been applied in NNA research projects investigating river health, fishery
management and education, and permafrost thaw. (May 31, 2024 - Completed)

The Diversity & Inclusion Community of Practice launched a living document listing resources
about diversity, equity, inclusion, and accessibility in Arctic research. This list is meant as
a starting point for people learning about these topics, and will be regularly updated.
(May 9, 2024 - Completed)

On August 2, 2023, the Observing Community of Practice held a collaboration team meeting
about the upcoming Arctic Observing Summit, which aims to provide guidance based on
the best available knowledge for the design, implementation, coordination and sustained
long-term operation of an international network of Arctic observing systems. The
meeting provided information to the IARPC community on outcomes from the past AOS
and plans for the upcoming AOS including a presentation and discussion on Indigenous
participation and leadership in AOS 2024. ()

Led by the Indigenous liaison team, RNA CoObs is exploring and fostering potential networks
around three themes with the intention of supporting the establishment of SAON ROADS
Shared Arctic Variable Expert Panels: salmon, harmful algal blooms (HABs) and coastal
erosion/extreme weather, in addition to US participation in a Canadian-led Expert Panel
on sea ice and the possible additional establishment of a North American wildifire Expert
Panel. CoObs team members have been working on outreach to engage potential
partners in the SAON ROADS process and have been identifying potential candidates to
sit on Expert Panels, with a specific focus on engaging Indigenous experts in this process.
RNA CoObs team members have also been participating in the SAON ROADS Advisory
Panel. (Sep 19, 2023 - Completed)

Following the Arctic Observing Summit 2022, RNA CoObs supported Indigenous expert Kaare
Erickson to help create the Food Security Working Group AOS Workshop Report, What
does it mean to observe Indigenous food security? Arctic Observing Summit 2022
Workshop Report. (Jun 6, 2023 - Completed)

Craig Chythlook, RNA CoObs Indigenous Liaison, served as IARPC Arctic Observing System
Collaboration Team co-lead; Chythlook also held an Indigenous Leadership Fellowship
with IARPC. (Mar 31, 2023 - Completed)

Craig Chythlook and Maureen Biermann made key contacts with potential Expert Panelists at the
United Tribes of Bristol Bay Sustainability Summit in February 2023. Chythlook has also
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attended numerous decision-making spaces around salmon management in Alaska, and
many of his experiences were shared with other attendees at the UTBB Sustainability
Summit; Chythlook has successfully generated significant interest in the region on
forming a SAON ROADS Expert Panel around salmon in the region. (Feb 28, 2023 -
Completed)
MOMP 4.3 (In progress) In coordination with the Data Management foundational activity,
promote and support FAIR and CARE principles for observational and modeling data.; DOE-SC
(Lead), NOAA; Target Date 10/24

Summary Statement The MOMP and the Data Management foundational activity teams have
worked together to make advance progress on the implementation of FAIR and CARE
principles for observational and model data. The teams hosted the first webinar that will
be part of a series focused on FAIR and CARE implementation. The webinar took place on
14 February and focused on “Data Management for Physical Samples: Discovery,
Integration, and Reuse of Interdisciplinary Arctic Sample Data.” ()

The Data and MOMP?* Collaborations Teams hosted a joint meeting focused on the management
of physical samples in Arctic research, emphasizing the application of FAIR and CARE
principles. Speakers also shared best practices and standards for sample sharing and
decision-making. The discussion covered the importance of discovering, integrating, and
reusing physical samples for interdisciplinary work, addressing various challenges and
insights in data management and field sampling.
https://www.iarpccollaborations.org/members/events/25004 * MOMP - Monitoring
Observing Modeling and Prediction (Feb 14, 2024 - Completed)

On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023
sea ice conditions, predictions, and forecasts. The primary objectives of this meeting
were to provide a comprehensive update on current sea ice conditions and forecast
efforts to foster informed discussions, encourage collaborative research, and enhance
our collective understanding of the rapidly changing Arctic environment. Ted Scambos of
the Cooperative Institute for Research in Environmental Sciences (CIRES) and University
of Colorado presented a talk on the recent Arctic sea ice extent minimum and Antarctic
maximum and 2023 Greenland ice sheet surface melt conditions results of which will
feed into the 2023 Arctic Report Card (supporting 2.2.3). Ed Blanchard-Wrigglesworth of
the University of Washington presented a talk on the Sea Ice Prediction Network (SIPN2)
2023 Arctic sea ice extent forecasts (supporting MOMP 1.4). Ignatius Rigor of the
University of Washington presented a talk on recent and planned deployments for the
International Arctic Buoy Programme (supporting MOMP 4.3). Finally, Chris Cox of
NOAA’s Physical Sciences Laboratory presented a talk on progress of the Unified
Forecasting System (UFS) Arctic for pan-Arctic regional sea ice forecasts as well as the
specific observational needs of the sea ice modeling community (supporting MOMP 2.3,
2.4, and 3.1). Community discussion during the meeting supported sharing real-time,
science-quality IABP buoy data through the OpenGTS and assessing the value of sharing
potentially lower-quality observations from less costly instruments with the community
(supporting MOMP 4.3). Ignatius also shared the IABP deployments for 2024 (flights, ice
camps, and ice) with the community to inform and coordinate field activities (supporting
2.2.4). (Sep 25, 2023 - Completed)
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Participatory Research and Indigenous Leadership in Research

PILR 1 Participatory Research and Indigenous Leadership in Research

PILR 1 Fulfill Federal requirement to consult with Federally recognized Tribes and Alaska Native
Corporations.

PILR 1.1 (In progress) Create a best practices document on meaningful consultation and
engagement on Arctic research with Alaska Indigenous communities that is applicable to all
Federal agencies.; DOI-FWS (Lead); Target Date 10/23

The Biden-Harris Administration announced new actions and progress supporting Tribal Nations
and Native communities ahead of the third annual White House Tribal Nations Summit.

()

Summary statement 2.1: USFWS Crystal Leonetti and Leah Shizuru created and released an
online science self-guided toolkit entitled “lkaayutinat: Co-Production of Knowledge
Toolkit.” ()
PILR 1.2 (In progress) Evaluate the Principles for Conducting Research in the Arctic 2018, and
update as needed based on the evaluation.; NSF (Lead); Target Date 10/23

IARPC created a new logo graphic reframing the Principles for Conducting Research in the Arctic
as SHARE Principles. This new SHARE graphic and acronym does not change the core
principles, but rather further foregrounds the critical importance of Indigenous
Knowledges and Co-Production of Knowledge in Arctic research. In early summer 2024,
IARPC will be conducting a survey and evaluation of the SHARE Principles. The SHARE
Principles are: Sustain and build relationships Humble accountability Advance
responsible environmental stewardship Respect Indigenous knowledges Effective
communication More information about these principles is available here. (Nov 29, 2023
- Completed)

Summary statement 1.2 The PILR team continued to gather essential input from Indigenous
communities and leadership and academics to better craft the Principles’ survey.
Specifically, non-federal Co-Lead Cana Uluak Itchuagiyaq (Virgina Tech) was invited to
Nome to speak with Caleb Scholars Program in July and Fairbanks to speak with
members of the International Arctic Research Center at University of Alaska, Fairbanks in
September. The team with help from IARPC staff worked with Alaska Native artist Dylan
Paisaq Crosby to create a Principles’ logo. And finally, the team is working to finish
federal processes (e.g., Federal Registry) necessary for survey release. The PILR team
presented a survey update at the fall 2023 Principals meeting. ()

PILR 2.1 We met with USFWS Intern Leah Shizuru to consult on her lead work creating media
materials for a science toolkit. ()

IARPC Participatory Research and Indigenous Led Research (PILR) Q2 Report Co-Leads: Cana
Uluak Itchuagiyaq (Virginia Tech), Nicole Herman-Mercer (USGS), Liam Frink (NSF)
7/13/23 Summary of PILR Q2 accomplishments towards Deliverable 1.2: Weekly co-lead
team building and planning meetings (50 mins). Continued to develop plans for
engaging with Alaska Native and Polar communities and leadership. We anticipate
participation in the Alaska Federation of Natives (AFN) Annual Meeting (October 19-21,
2023 in Anchorage, Alaska) and Greenland Science Week in Nuuk (November 6-10, 2023)
for science outreach, stakeholder meetings, and the Greenland Science Conference. We
are hoping to have a live co-lead team meeting late September at NSF to best plan
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meetings with Indigenous communities and leadership. Hosted PILR IARPC virtual
Webinar May 18, 2:00-3:00pm (174 registered and 86 attendees; 198 views) - A Model
for Equitable Arctic Research from Kotzebue, Alaska. Continued to drafted revisions of
the IARPC Principles of Ethical Research survey (PILR 1.2) for eventual dissemination to
Alaska Native leadership and communities, Federal agencies, and IHE research
community. Met with IARPC staff to discuss survey and PRA and IRB process (May 26,
2023) Met with NSF leadership to consult on IRB and PRA process of survey (June 14,
2023). Presented IARPC Principles of Ethical Research draft survey and SHARE to IARPC
Staff Group (May 1, 2023). Met with Early Career Community of Practice team leaders to
discuss collaborative webinar focused on Deliverable PILR 2.5 for early fall 2023 (July 6,
2023). Met with Marine Ecosystems Community of Practice team leader to discuss
webinar focused on Deliverables 3.1; 3.2; and 3.3 for early spring 2023 (July 7, 2023).
How did objectives and deliverables advance the missions and capabilities of more than
one federal agency and result in an efficient use of government resources? PILR 1.2
Evaluate the Principles for Conducting Research in the Arctic 2018 and update as needed
based on the evaluation. This annual survey will be critical to evaluate longitudinal
assessment of understanding, adoption, impacts, and potential revisions of the IARPC
SHARE Principles. During Q2 the PILR team moved the survey effort forward by 1)
creating a draft of the survey and 2) consulting with both IARPC and NSF leadership on
process points, e.g., whether or not we need IRB and Paperwork Reduction Act (PRA)
requirements. PILR 1.2 (and 2.1; 3.4; 3.3; 3.2; 3.1; 1.3) The webinar “A Model for
Equitable Arctic Research from Kotzebue, Alaska” webinar had significant attendance
(174 registered and 86 attendees) and continues to have high impact viewing (198
views). The webinar featured Corina Qaagraq Kramer and Cana Uluak Itchuagiyaqg who
led an engaging and insightful discussion on their Rematriation Project and how their
research actively includes the Alaskan Inuit community to jointly produce knowledge
which impacts shaping of survey instrument and several deliverables. ()

PILR 1.3 (No progress) Develop and deliver training for agencies to implement the Principles for
Conducting Research in the Arctic.; DOI-FWS (Lead); Target Date 10/24

PILR 2 Engage Arctic communities and individuals in research in a way that is meaningful to them.

PILR 2.1 (In progress) Create a training toolkit for scientists that can be self-guided and used as
needed. Topics may include cross-cultural communication, consultation, participatory research,
Indigenous Knowledge, overview of Indigenous culture groups, formal agreements, and how
to contract and consult with Indigenous companies and individuals.; DOI-FWS (Lead); Target
Date 10/23

The National Science Foundation has created a series of learning modules to provide researchers
with foundational information as well as a general cultural orientation for working with
Indigenous peoples in Alaska. They are freely available to encourage use across
researchers and staff. Modules include: Introduction to Alaska, Its Peoples, History, and
Context Introduction to the North Slope and Ethics in Research Introduction to Permits
and Processes The Logistics of Working on the North Slope of Alaska (Aug 15, 2024 -
Completed)

Adelheid Hermann, co-investigator at ACCAP, developed a set of resources to help researchers,
academics, federal, and state agencies working in rural Alaska understand the current
landscape and complexities of Tribal communities. Learn more and download the
resources here. This work was funded by ACCAP award #s NA160AR4310162 &
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NA210AR4310314, and the USDA National Institute of Food and Agriculture, Hatch
project 1018914. (Jun 17, 2024 - Completed)

The U.S. Fish and Wildlife Service, Alaska Pacific University, Northern Latitudes Partnership, and
Alaska Conservation Foundation offered an 11-week course titled "Indigenous
Stewardship and Meaningful Collaboration." This advanced level course was intended to
create welcoming, respectful spaces, dialogues, and productive collaborations with
Tribes, Indigenous peoples, land management agencies, and conservation organizations.
It included topics on Indigenous Knowledges, Co-Production of Knowledge, Equity and
Inclusion, Indigenous Land Stewardship, and Collaborating Meaningfully with Indigenous
Communities & Partners. The course aimed to serve land and wildlife managing
agencies, Tribal councils and staff, non-profit organizations, and graduate and
undergraduate environmental science students. The course was developed by the
Indigenous Collaborations Program - a partnership of the U.S. Fish and Wildlife Service
(FWS), Alaska Pacific University (APU), Northern Latitudes Partnerships (NLP), and Alaska
Conservation Foundation (ACF). More information. (Jun 12, 2024 - Completed)

Leah Shizuru (intern with DOI - FWS) is creating a self-guided toolkit for scientists that will
provide information on Indigenous Knowledge, co-production of knowledge, meaningful
consultation & engagement and Indigenous culture groups via StoryMaps. The focal
point of this StoryMap will be an interactive map that will enable users to learn more
about the various Indigenous culture groups. She wants to represent co-production and
Indigenous values by featuring artwork created by an Indigenous artist. She has
contacted a couple of Indigenous artists to discuss this further. (Jun 30, 2023 -
Completed)

PILR 2.2 (In progress) Create a report of examples where IARPC member agencies have engaged
Indigenous Knowledge holders in research.; Target Date 10/23

USGS Participates in Community Engagement on Salmon Declines: Alaska Science Center
Research Fish Biologist Vanessa von Biela traveled to Emmonak in western Alaska on
March 15, 2023, to participate in a community meeting. This meeting is part of a new
collaborative research project that combines local and traditional knowledge, western
science, and community-based monitoring to understand western Alaska salmon declines
with funding from the North Pacific Research Board. As part of this project, local and
traditional knowledge interviews will be conducted in the Yukon River delta community
of Emmonak where residents have insights about salmon health as they leave ocean
feeding habitats and begin river migrations. Shifts in marine feeding success with rapid
warming in the Bering Sea and warm Yukon River conditions that cause heat stress have
been major concerns for salmon. This effort is led by the Yukon River Drainage Fisheries
Association with collaborators that include Emmonak Tribal Council, USGS, Alaska
Department of Fish and Game, and tribal councils where other efforts are planned
(Alakanuk, St. Mary's, and Huslia).Contact: Vanessa von Biela, vvonbiela@usgs.gov,
Anchorage, AK (Jun 30, 2023 - Completed)

PILR 2.3 (In progress) Request that each Priority Area Collaboration Team host regular meetings
that meaningfully engage with Indigenous leaders, groups, and/or communities. This includes
developing a list of contacts to support requests for engagement or tracking engagement with
Indigenous participation.; Target Date 10/23

Two Indigenous Leadership Fellows, Caitlynn Tautuk Hanna and Michele Yatchmeneff, have
joined the IARPC Secretariat. These fellows will serve as team leaders for the Terrestrial
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Ecosystems Community of Practice and the Education, Training, and Capacity Building
Collaboration Team, respectively, and will support these teams' engagement with
Indigenous research and communities. (Jun 12, 2024 - Completed)

IARPC held a webinar in June 2024 about the Alaska Native Health Consortium (ANTHC) report
The Unmet Needs of Environmentally Threatened Alaska Native Villages: Assessment and
Recommendations. The nationally significant Unmet Needs Report recommends
comprehensive policy changes and robust resources to support Alaska Tribal
communities adapting to climate change. In this webinar, ANTHC Director of Climate
Initiatives Jackie Qatalifia Schaeffer provided an overview of the report and answer
audience questions. Following the Q&A, several IARPC collaboration teams and
communities of practice facilitated discussions in breakout rooms about how the Unmet
Need Report relates to their work toward the deliverables of the Arctic Research Plan
2022-2026. Groups hosting breakout rooms included the Risk Management and Hazard
Mitigation Collaboration Team, and Community Resilience and Health Collaboration
Team, and the Observations, Terrestrial Ecosystems, and Atmosphere communities of
practice. (Jun 10, 2024 - Completed)

In May 2024, the Technology Innovation & Application Collaboration Team held a meeting to
create a space to share and learn about climate impacts on food cellars/caches—a
critical method of food storage for subsistence foods. Thawing and flooding of food
cellars threatens food security for many Alaska Native communities. Innovative
approaches and technology development/access are needed to support prevention of
food cellar thawing. This meeting included presentations from Kenji Yoshikawa (UAF),
Agef Waghiyi (SIWO Observer, Savoonga), and Odge Ahkinga (SIWO Observer, Diomede).
(May 9, 2024 - Completed)

In October 2023, the Education, Training, and Capacity Building Collaboration Team hosted a
meeting about the Smithsonian-funded project “Together We Thrive; Community-Based,
Culturally Responsive-Sustaining Science Education.” Goals of the project include
collaborative development of science curricula incorporating Indigenous knowledge,
professional development for K-12 teachers, outreach to rural and urban school districts,
and educator access to Smithsonian collections and learning resources. (Oct 26, 2023 -
Completed)

In July 2023, IARPC held a webinar on the Circumpolar Biodiversity Monitoring Program’s (CBMP)
Coastal Monitoring Plan implementation. CBMP is an international collaborative effort
involving scientists, governments, Indigenous Peoples' organizations, and others, all
dedicated to holistically monitoring coastal ecosystems of the Arctic. This webinar will
present an overview of the plan and emphasize the meaningful engagement of
Indigenous Knowledge working with science for the co-production of knowledge, and the
use of shared Indigenous Knowledge and science for knowledge mapping of Alaska’s
coastal ecosystems for a holistic assessment. (Jul 12, 2023 - Completed)

PILR 2.4 (No progress) Analyze and develop a report on broader impacts of science/research teams

on Indigenous health and resilience.; Target Date 10/24

PILR 2.5 (In progress) Hold interagency meetings/workshops to identify mechanisms for Federal
agencies to effectively communicate science plans and findings among themselves and with

communities. ; Target Date 10/24
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The National CASC hosted a webinar series on how to integrate Indigenous Knowledges (IK) into
Federal research and resource management programs. The series is now available to
stream in its entirety on the USGS website. This series centers Indigenous voices to
explore ethical, legal, and scientific consideration for working within different knowledge
systems and provides guidance reflecting best practices. (Aug 16, 2023 - Completed)

A new publication summarizes the current understanding of declines in western Alaska Chinook
salmon populations and pathways forward based on an April 2022 workshop. The
workshop convened 48 experts from Alaska Native communities, tribal organizations,
universities, Federal agencies, and state agencies. Experts identified existing long-term
data sources for salmon populations and environmental conditions that will be used to
updated research efforts that better quantify climate change effects on population
dynamics in light of three major climate events in the past decade: Pacific Marine
Heatwave of 2014-2016, Pacific Marine Heatwave of 2019, and record-breaking air
temperatures and drought that affected freshwater habitats and was linked to
premature salmon mortality in 2019. This paper also summarizes pathways forward that
include community-based monitoring, Traditional Knowledge, co-production of
knowledge, and concern over salmon bycatch in marine commercial fisheries. Kings of
the North: Bridging Disciplines to Understand the Effects of Changing Climate on Chinook
Salmon in the Arctic-Yukon-Kuskokwim Region. 2023. Fisheries.
https://doi.org/10.1002/fsh.10923 (Jun 30, 2023 - Completed)

USGS Polar Bear Program Hosts Workshop: On June 15, 2023 the USGS Alaska Science Center
Polar Bear Research Program hosted a hybrid workshop at the Alaska Science Center to
review studies completed under the current 5-year research plan and solicit input for
studies to include in the new 5-year plan. Workshop attendees included representatives
from agencies, co-management groups, non-governmental organizations, and Industry.
For information about USGS polar bear research please visit:
https.//www.usgs.gov/centers/alaska-science-center/science/polar-bear-research. (Todd
Atwood, tatwood@usgs.gov, Anchorage, AK) (Jun 30, 2023 - Completed)

PILR 3 Develop guidance for agencies to consistently apply participatory research and Indigenous
leadership in research.

PILR 3.1 (No progress) Co-define “Indigenous leadership in research” with Tribes, Indigenous
organizations, and Federal agencies; and integrate into the Principles for Conducting Research
in the Arctic and its training toolkit and best practices documents.; Target Date 10/23

PILR 3.2 (No progress) Hold interagency meetings/workshops to identify methods to streamline
contracting/agreements and compensation processes to make co-stewardship and co-
production in research more equitable and achievable.; Target Date 10/23

PILR 3.3 (In progress) Convene discussions to identify mechanisms to foster equitable pathways for
Indigenous leadership in research.; Target Date 10/24

In May 2024, the Participatory Research and Indigenous Leadership in Research Collaboration
Team hosted a meeting about changes to the NSF Proposal & Award Policies &
Procedures Guide (PAPPG) focused on Tribal Nation approvals and resources. Caroline
Blanco (Assistant General Counsel, NSF Office of the General Counsel) and Jean Feldman
(Head, NSF Policy Office, Division of Institution and Award Support) provided an overview
and discussion of these changes. (May 30, 2024 - Completed)
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In February 2024, the Participatory Research and Indigenous Leadership in Research
Collaboration Team and Early Career Community of Practice held a meeting about NSF's
Safe and Inclusive Fieldwork (SAIf) plans. The meeting provided (1) an orientation to the
new NSF Safe and Inclusive Working Environments pilot and (2) strategies for designing
an effective fieldwork plan responsive to local communities and early career researchers
and that leverage the IARPC SHARE Principles for Conducting Research in the Arctic.
Principal Investigator Dr. Kristen Barnett (Unangax) (University of British Columbia,
Vancouver) shared her groundbreaking approach to building and managing safe and
inclusive field contexts for Indigenous communities, scientists, and students implemented
in her NSF funded archaeological field school. (Feb 15, 2024 - Completed)

In May 2023, the Participatory Research and Indigenous Leadership in Research Collaboration
Team held a meeting about equitable Arctic research. Research collaborators and sisters
Corina Qaagraq Kramer (liiupiaq, Aqqaluk Trust) and Cana Uluak Itchuaqiyaq (lfiupiagq,
Virginia Tech) shared how their approach to community partnership and co-production
of knowledge is innovating equity, outcomes, and Indigenous leadership in Arctic
research. (May 18, 2023 - Completed)

PILR 3.4 (In progress) Identify best practices for Federal agencies to support capacity for Tribes and
Indigenous Knowledge holders in research. Distribute guidance on best practices to IARPC
agencies.; Target Date 10/24

The National CASC hosted a webinar series on how to integrate Indigenous Knowledges (IK) into
Federal research and resource management programs. The series is now available to
stream in its entirety on the USGS website. This series centers Indigenous voices to
explore ethical, legal, and scientific consideration for working within different knowledge
systems and provides guidance reflecting best practices. (Aug 16, 2023 - Completed)

Alaska Region USGS-USFWS Proposal Format Encourages Co-Production of Knowledge: Each
year, USFWS Regions across the country accept research proposals from USGS and
USFWS collaborators that address priority science needs identified by the USFWS
through the Science Support Partnerships (SSP) and Quick Response Program (QRP).
Funds for these programs are made available annually by the USGS Ecosystems Mission
Area to USGS scientists. For FY2024 proposals, the Alaska Region of USFWS and USGS is
promoting a new focal area for proposals: those that commit to co-production pathways
with Indigenous partners to achieve collaborative, long-lasting conservation and deliver
outcomes that are more effective, inclusive, and relevant. Successful proposals will be
provided seed funding in FY24 to bring collaborators together to discuss ideas and next
steps for co-designed projects. Written resources and a presentation about co-production
are being provided to USGS and USFWS staff in May 2023. Information about past and
current Alaska Region SSP/QRP projects can be found here:
https.//www.usgs.gov/centers/alaska-science-center/science/science-support-program-
and-quick-response-program. Contact: Charla Sterne (USFWS Alaska Regional Office) or
John Pearce (USGS Alaska Science Center). (Jun 30, 2023 - Completed)

PILR 3.5 (Met) Ensure consistent terminology for Indigenous Traditional Ecological Knowledge,
Indigenous Knowledge, Traditional Ecological Knowledge, and Local Knowledge for IARPC.
Suggest primary language for IARPC be Indigenous Knowledge. ; Target Date 10/24

The White House Council on Environmental Quality (CEQ) and the White House Office of Science
and Technology Policy (OSTP) jointly released new government-wide guidance and an
accompanying implementation memorandum for Federal Agencies on recognizing and
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including Indigenous Knowledge in Federal research, policy, and decision making. This
document indicates that “Indigenous Knowledge” should be used except in “specific
situations in which the relevant Tribes, Indigenous Peoples, or Federal decisionmaker has
selected a different term." (Dec 1, 2022 - Completed)

Technology Innovation and Application
TIA 1 Technology Innovation and Application
TIA1N/A

TIA 1.1 (In progress) Technology is a crosscutting challenge for Arctic researchers, as the Arctic
setting requires dedicated investments in technology support to make research activities
possible. The Technology Innovation and Application Foundational Activity does not identify
separate objectives or deliverables, but instead will support deliverables across this Biennial
Implementation Plan.

The May 2024 meeting of the Technology Innovation and Application Collaboration Team created
space to share and learn about climate impacts on food cellars/caches—a critical
method of food storage for subsistence foods. Thawing and flooding of food cellars
threatens food security for many Alaska Native communities. Innovative approaches and
technology development/access are needed to support prevention of food cellar
thawing. Presenters included Kenji Yoshikawa (UAF),Aqef Waghiyi (SIWO Observer,
Savoonga), and Odge Ahkinga (SIWO Observer, Diomede). (May 9, 2024 - Completed)

This quarterly meeting of the Technology Innovation and Application Foundational Area
Collaboration Team (Tech FA) continued the series of presentations from the year on the
implementation and transfer of technology across a range of sectors. The March meeting
highlighted Federal Technology Transfer Authorities implemented at USGS, the
September meeting focused on technology innovation and opportunity from a private
organization perspective, and this December meeting focused on the academic sector
with a presentation by Peter Webley and Mark Billingsly of the University of Alaska -
Fairbanks. Innovation in Academic: Broader Impact Opportunities — Prof. Peter Webley
and Mr. Mark Billingsley, Center for Innovation, Commercialization, and
Entrepreneurship, University of Alaska Fairbanks. R&D in academia can have broader
impacts beyond the university environment. Webley and Billingsley present on the
opportunities that can stem from academia and in particular the programming and
opportunities developed at University of Alaska Fairbanks within Alaska Center ICE to
provide support, funding, and training to develop the current and next generation of
innovators. This quarterly meeting also provided a recap of Tech FA happenings from the
past quarter and a preview for upcoming meetings. We also provided a discussion time
for input from the Tech FA community on topics of interest for future meetings. (Mar 5,
2024 - Completed)

Tech FACT developed a strategic plan that codified it's year one activities, and developed a
cyclical yearly plan that would define it's quarterly foci, including external engagement,
cross IARPC team engagement, and Tech FACT team engagement. This also aligns with
availability of researchers from the Arctic and Antarctic field seasons. Tech FACT will
revisit strategic planning each summer, when it doesn't anticipate having very much
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engagement because of the availability of researchers being in the field. (Sep 28, 2023 -
Completed)

Led the organization of a collaborative meeting for October, led by the Tech FA, on advances in
technology for the measurement of methane emissions. The meeting is held in
collaboration with PA2, MOMP, Permafrost, and Observations. During this quarter the
speakers for the meeting were identified and the agenda was set for the meeting. (Sep
28, 2023 - Completed)

Justin Manley, the president of the Marine Technology Society, highlighted three marine research
technology development areas, including robotics platforms, acoustic measurements,
and eDNA. When ask about the boundary between data and technology teams, he
suggested that the Tech FACT could take a leading role for Al and novel big data
analytical techniques. ()
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	Community Resilience and Health
	1.1 Community Resilience and Health
	1.1 Support the health of Arctic residents through research on public health needs, disparities, and delivery.
	1.1.1 (Met) Initiate a Federally-funded project with local partners researching the feasibility and success rate in the treatment of chronic Hepatitis C in remote Arctic communities. ; HHS-CDC (Lead), HHS-LEA; Target Date 3/24
	Summary Statement:  The Alaska Native Tribal Health Consortium conducted a feasibility project, funded by the Division of Viral Hepatitis at the Centers for Disease Control and Prevention (CDC), to that trained Community Health Care Providers to test ...
	Summary Statement: The Alaska Native Tribal Health Consortium is conducting a feasibility project,  funded by the Division of Viral Hepatitis at the Centers for Disease Control and Prevention (CDC), to test people living in remote areas of Alaska for ...
	There is an ongoing project being conducted by the Alaska Native Tribal Health Consortium that is funded by the Division of Viral Hepatitis at CDC. Training has been conducted and guidance amended to allow healthcare workers to screen and link patient...

	1.1.2 (In progress) Conduct research on preventive measures for COVID-19 disease and evaluate lessons learned for future pandemic preparedness in the Arctic. Prepare a report on COVID-19 vaccine effectiveness in preventing hospitalizations specificall...
	NIH: The project Alaska Native Communities Advancing Vaccine Uptake (R01) was awarded in 2023. This grant formed a consortium of Tribal health leaders from across Alaska to better understand vaccine attitudes and intentions, including hesitancy, and t...
	Summary Statement: Two studies were published on COVID-19 vaccine effectiveness among Alaska Native and American Indian people in Alaska by the Yukon Kuskokwim Delta Health Corporation and the Centers for Disease Control and Prevention (CDC); one stud...
	The Yukon Kuskokwim Delta Health Corporation along with the Centers for Disease Control and Prevention recently published a research article on the effectiveness of SARS-CoV-2 vaccines in preventing COVID19 hospitalizations and symptomatic infections ...
	Through funding from the Centers for Disease Control and Prevention SHEPheRD Program (contract number 200-2016-91781), investigators from the John Hopkins School of Public Health along with colleagues at the Alaska Native Tribal Health Consortium and ...

	1.1.3 (Met) Continue research on air quality and human health. This will include an evaluation of outdoor air quality and health outcomes in Alaskan communities and a Federally-funded, local-partner-conducted evaluation of interventions to improve ind...
	Summary Statement: NIH’s National Institute of Environmental Health Sciences funded four research projects related to air quality and human health in the Arctic, including an impact assessment of flame retardant chemicals and PCBs in two Alaska Native...
	NIEHS: Funded 4 research projects on topics related to air quality and Health Outcomes. 1) Protecting the Health of Future Generations: Assessing and Preventing Exposures to Endocrine-Disrupting Flame Retardant Chemicals & PCBs in Two Alaska Native Ar...
	Dr. Micah Hahn (University of Alaska Anchorage) is working with collaborators at the University of Alaska Fairbanks Scenarios Network for Alaska + Arctic Planning to increase data access around wildfire smoke and health in Alaska. We expect to have ex...
	Summary Statement: The Terrestrial Ecosystems Community of Practice held awebinar to learn about new science and tools in fire management from the Alaska Fire Science Consortium. Information provided in this webinar is particularly useful for fire man...
	In November 2022, EPA published results of a study on the effectiveness of do-it-yourself air cleaners in removing smoke particles. The research was conducted in laboratories in Research Triangle Park, NC. Simulated wildfire smoke made from smoldering...
	EPA is funding the University of Alaska-Anchorage to conduct research on cumulative impacts in Alaskan communities. The project, entitled “Filling data gaps: Development of a community-centered tool for assessing health impacts of intersecting climate...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	In March 2023, EPA provided a public webinar on wildland fire research to protect human health and the environment. Research includes wildfire impacts on human health and ecosystems, a comparative assessment of air quality and public health impacts fr...

	1.1.4 (In progress) Along with local health partners, conduct research to support understanding and awareness of emerging zoonotic disease threats identified in the CDC's One Health Zoonotic Disease Prioritization for Alaska workshop report.; DOI-USGS...
	Summary Statement:  The US Geological Survey (USGS), along with collaborating partners, continues to investigate several wildlife and zoonotic disease issues in Alaska. The USGS Alaska Science Center coordinated a meeting discussing the potential huma...
	On April 11, 2023, USGS and USDA staff attended the 2nd USGS-USDA APHIS Wildlife Services Zoonotic Disease Science Exchange. The meeting provided an opportunity to share knowledge and best practices between agencies as well as inspire future collabora...
	On June 5, 2023, the USGS Alaska Science Center coordinated a meeting discussing the potential human health implications of harmful algal bloom toxins (saxitoxins) in subsistence harvested seabirds. The meeting involved participants from the Alaska St...
	In September of 2023, the CDC announced the opening of a 45-day public comment period on a draft ‘National One Health Framework to Address Zoonotic Diseases and Advance Public Health Preparedness in the United States: A Framework for One Health Coordi...
	A Centers for Disease Control and Prevention One Health zoonotic disease prioritization workshop for Alaska identified Giardia and Cryptosporidium as pathogens of high concern. An article published in 2023 by the USGS Alaska Science Center, Colorado S...
	Summary Statement:   The US Geological Survey (USGS), along with collaborating partners, continues to investigate the level of harmful algal bloom (HAB) toxins throughout the food web in the Bering Strait Region.  In March 2023, researchers from the U...
	USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023...
	USGS Alaska Science Center researcher Andrew Ramey gave a presentation on highly pathogenic avian influenza at a virtual Strait Science Workshop series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on April 13, 2023.  In his presentation, A...
	In 2022, the U.S. Fish and Wildlife Service developed its first-ever Zoonotic Disease Initiative, which is a grant program focused on wildlife disease prevention and preparedness.  The Initiative provides funding to state, Tribes, and territories to s...

	1.1.5 (In progress) Along with collaborating partners, investigate human illness associated with harmful algal blooms (HABs), and develop and distribute preventive messaging based on what is learned.; HHS-NIEHS (Lead), DOI-USGS, EPA, HHS-CFSAN/OFS, HH...
	NIEHS: Awarded research grant on the Prevention of Paralytic Shellfish Poisoning in Subsistence Shellfish Harvest Communities of Southeast Alaska (R01, Awarded 2022). The often-fatal, but preventable disease of paralytic shellfish poisoning (PSP) is c...
	Summary Statement:  The US Geological Survey (USGS), along with collaborating partners, continues to investigate the level of HAB toxins throughout the marine food web across Alaska, including the Bering Straight Region.  In March of 2023, researchers...
	USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023...
	USGS Coordinates Meeting On Saxitoxins In Subsistence Harvested Seabirds. USGS Alaska Science Center scientists Sarah Schoen and Matthew Smith coordinated a meeting discussing the potential human health implications of harmful algal bloom toxins (saxi...
	In 2023, Knik Tribe received funding from the Bureau of Indian Affairs for the sampling, testing, and outreach of paralytic shellfish poisoning (PSP), a type of illness caused by harmful algae, across Alaska. Knik Tribe is conducting weekly blue musse...
	The Alaska HAB workshop took place March 27-29 in Anchorage, Alaska. This workshop was hosted in collaboration with NOAA NCCOS (National Centers for Coastal Ocean Science). Nearly 60 partners, collaborators and stakeholders across Alaska attended the ...


	1.2 Address emerging threats to food safety and access, as well as food and nutrition security in the Arctic, through research that addresses how climate and environmental change is affecting the abundance, accessibility, and use of traditional foods ...
	1.2.1 (In progress) Provide funding opportunities for research on food safety and food and nutrition security in the Arctic.; NSF (Lead), HHS-CFSAN, USDA; Target Date 10/24
	The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems. April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon Research in Alaska and how the results from those studies help to inform differ...

	1.2.2 (In progress) Provide funding opportunities and conduct studies on the impact of harmful algal blooms (HABs) on availability and safety of traditional and commercial foods.; NSF (Lead), DHS-USCG, DOI-FWS, DOI-USGS, EPA, HHS-CFSAN/OFS, HHS-CFSAN/...
	NSF Award #2229121: Collaborative Research: Community Based Phytoplankton Observatory for Northwestern Alaska Coastal Waters  The coastal community of Kotzebue is located 30 miles north of the Arctic Circle on the eastern shore of Kotzebue Sound, an e...
	Summary Statement:   The US Geological Survey (USGS), along with collaborating partners, continues to investigate the level of HAB toxins throughout the marine food web across Alaska, including the Bering Straight Region.  In March of 2023, researcher...
	USGS Alaska Science Center researchers Matthew Smith and Sarah Schoen gave a joint presentation on USGS harmful algal toxin research at a virtual Strait Science Workshop series, hosted by Alaska Sea Grant Northwest Campus (Nome, AK), on March 30, 2023...
	Partnering in Search of Answers: Seabird Die-offs in the Bering and Chukchi Seas.  Agency, university, and Indigenous authors collaborated on a chapter in the 2022 Arctic Report Card on tracking the duration, geographic extent, and magnitude of seabir...
	In 2023, Knik Tribe received funding from the Bureau of Indian Affairs for the sampling, testing, and outreach of paralytic shellfish poisoning (PSP), a type of illness caused by harmful algae, across Alaska. Knik Tribe is conducting weekly blue musse...
	The Alaska HAB workshop took place March 27-29 in Anchorage, Alaska. This workshop was hosted in collaboration with NOAA NCCOS (National Centers for Coastal Ocean Science). Nearly 60 partners, collaborators and stakeholders across Alaska attended the ...

	1.2.3 (Met) Conduct research and produce a report on seabird mortality events in the Bering Sea, including severity, causes, and ecological implications.; DOI-USGS (Lead), DOI-FWS, DOI-NPS, NOAA; Target Date 10/24
	UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on avian influenza as part of the Strait Science Series. Highly pathogenic avian influenza (HPAI) a.k.a. “Bird Flu” is an emergent wildlife disease that has affected birds, bears, and foxes ...
	Summary Statement: Multiple agencies contributed to and released reports on sea-bird mortality events.A paper authored by federal, university and other partners summarized 29 years of marine bird mass mortality events throughout Pacific Ocean coastal ...
	A review article published in 2022 by Woods Hole Oceanographic Institution, NOAA, Alaska Sea Grant, and the USGS Alaska Science Center describes the emerging threat of harmful algal blooms (HABs) to human and ecosystem health in the Alaskan Arctic. Th...
	In March of 2022, the National Park Service produced a web report on seabird die-offs in Alaska and on specific mortality events on Katmai National Park and Preserve in southcentral Alaska. The website summarizes multi-partner efforts to respond to th...
	In April of 2022, the USFWS Alaska Region produced a report on seabird die-offs in the Bering and Chukchi seas between 2017 and 2019.  The report is available at: https://tos.org/oceanography/article/alaskan-seabird-die-offs ()
	In July of 2023, a paper authored by federal, university and other partners summarized 29 years of marine bird mass mortality events throughout Pacific Ocean coastal portions of the U.S., including the Bering Sea, and examined linkages to ocean−climat...
	Summary Statement:   As part of the 2023 Arctic Report Card, NOAA along with collaborating partners produced a peer-reviewed chapter on seabird die-offs in the Bering and Southern Chukchi Sea region.  In addition to federal agency authors, co-authors ...
	Partnering in Search of Answers: Seabird Die-offs in the Bering and Chukchi Seas.  Agency, university, and Indigenous authors collaborated on a chapter in the 2022 Arctic Report Card on tracking the duration, geographic extent, and magnitude of seabir...

	1.2.4 (In progress) Conduct investigations and report on marine mammal unusual mortality events in the Bering, Chukchi, and Beaufort seas to evaluate the severity, causes, ecological implications, and potential health risks to traditional users.; NOAA...
	UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on avian influenza as part of the Strait Science Series. Highly pathogenic avian influenza (HPAI) a.k.a. “Bird Flu” is an emergent wildlife disease that has affected birds, bears, and foxes ...

	1.2.5 (In progress) Conduct investigations and report on trends in abundance, distribution, and condition of ice-dependent marine mammals in the Bering, Chukchi, and Beaufort seas to identify and forecast changes that may impact food security and the ...
	UAF's Northwest Campus and Alaska Sea Grant hosted a webinar on Pacific walrus as part of the Strait Science Series. Using genetic analyses on walrus skin samples, the US Fish and Wildlife Service and US Geological Survey can estimate the population s...
	Summary Statement: The USGS, USFWS and Alaska Department of Fish and Game examined the utility of alternative environmental and ecological data in predicting trends in key polar bear population parameters that influence polar bear survival and reprodu...
	Study Uses Environmental Indicators to Assess Polar Bear Body Condition and Recruitment: The USGS Alaska Science Center, US Fish and Wildlife Service and Alaska Department of Fish and Game published a paper in the journal Ecological Indicators using e...
	The USGS Alaska Science Center, the U.S. Forest Service, and Polar Bears International updated a polar bear model (now version 3.0) and compared predictions of global polar bear population status among four circumpolar Arctic regions. Consistent with ...
	Summary Statement:   Multiple collaborative efforts have been undertaken to investigate and report on trends in abundance, distribution, and condition of ice-dependent marine mammals in the Bering, Chukchi, and Beaufort seas. Recent collaborations hav...
	USGS Alaska Science Center and Upper Midwest Environmental Sciences Center research wildlife biologist William Beatty gave a joint presentation with Irina Trukhanova, U.S. Fish and Wildlife Service Marine Mammals Management, on past, current, and futu...
	Collaborative Walrus Field Work in Alaska. USGS Alaska Science Center and Upper Midwest Environmental Sciences Center research wildlife biologist William Beatty will be co-principal investigator on a Pacific walrus research cruise on the RV Norseman I...
	USGS Alaska Science Center biologists collaborated with biologists from USGS Upper Midwest Environmental Science Center and Alaska Department of Fish and Game to evaluate effects of vessel exposure on Pacific walrus behavior. Although data limitations...
	Scientists from Colorado State University, the Alaska Science Center, and the USDA National Wildlife Research Center evaluated whether biological and time-varying environmental variables thought to influence polar bear movement also drive decisions to...
	Scientists from Colorado State University, the USGS Alaska Science Center, and the USDA National Wildlife Research Center evaluated whether biological and time-varying environmental variables thought to influence polar bear movement also drive decisio...

	1.2.6 (In progress) Assess and model changes in abundance, distribution, and harvest of select marine mammals and fishes that are food sources in rural Alaska.; DOI-NPS (Lead), DOI-FWS, HHS-CFSAN/OAO, HHS-CFSAN/OFS, MMC, NOAA Fisheries, NSF, USDA; Tar...
	Funded study: A sustainable, integrated AMBON in the US Arctic  This project expanded upon the pilot national Marine Biodiversity Observing Network (MBON), including the Arctic MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Se...
	Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a Period of Rapid Environmental Change  Fall 2019 saw the unprecedented failure of the fall bowhead hunt at Utqiaġvik, with migrating bowhead whales not being se...
	Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas  This study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer Island, near Northstar Island, to compare the number and type of ringed ...
	Funded study: Subsistence Harvest and Iñupiaq Knowledge of Beluga Whales for Wainwright, Alaska  This project aims to be a comprehensive synthesis of knowledge about beluga hunting for Wainwright to learn about changes and analyze potential impacts of...
	Funded study: Monitoring of the Cross Island Subsistence Whale Hunt for Effects from Liberty DPP  Whaling at Cross Island has been documented through collection of Global Positioning System (GPS) data since 1999. This study will continue to monitor th...
	Report: Evaluating Novel Assessment Approaches for Coastal Ice Seal Haulout Areas and Behavior in the Alaska Chukchi and Beaufort Seas  This project used time-lapse cameras and other monitoring to describe the relative abundance and presence of spotte...
	Report: Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program  The overarching research question addressed by the Arctic IERP (Arctic Integrated Ecosystem Research Program) was the following:  “How will reductions in Ar...
	Report: Are expanding Pink Salmon populations in the Arctic produced from regional watersheds?  The objective of this project was to use otolith geochemistry to determine if adult pink salmon captured in the Arctic originated from local waters. Result...
	NSF Award #2325290: Collaborative Research: RAPID: Identifying the biogeochemical causes of sudden widespread metal loading in streams of the western Brooks Range, Alaska   The causes of this rapidly spreading degradation of pristine streams remain un...
	The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems. April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon Research in Alaska and how the results from those studies help to inform differ...
	A new publication summarizes the current understanding of declines in western Alaska Chinook salmon populations and pathways forward based on an April 2022 workshop. The workshop convened 48 experts from Alaska Native communities, tribal organizations...
	USGS Alaska Science Center scientists Vanessa von Biela, Sarah Laske, and Ashley Stanek led a new paper investigating fish community reorganization response to climate warming. In marine settings, community reorganization studies have focused on inflo...

	1.2.7 (In progress) Fund and conduct research, and produce a report, on changes in abundance and distribution of migratory caribou in Arctic Alaska.; DOI-USGS (Lead), DOI-BLM, DOI-FWS, DOI-NPS, NASA, NSF; Target Date 10/24
	The USGS Alaska Science Center and Bureau of Land Management, produced a paper examining the behavioral responses of barren-ground caribou to vehicle traffic in oil fields on the North Slope of Alaska. Researchers found that caribou generally select h...
	Summary Statement: In a recently published article, staff from the USGS and USFWS along with collaborating partners (Alaska Dept of Fish and Game, Texas A&M University), investigated the impact of summer forage nutrition and mosquito activity on repro...
	A paper in 2022 by USGS, Alaska Department of Fish and Game, USFWS, and Texas A&M University investigated the influence of forage quality and biomass and mosquito activity on the reproductive success and survival of adult females in the Central Arctic...
	The Western Arctic Caribou Herd Working Group includes subsistence users, other Alaskan hunters, reindeer herders, hunting guides, transporters and conservationists. Agency staff, biologists and natural resource managers are advisory to the Working Gr...

	1.2.8 (In progress) Provide funding opportunities and conduct research, and produce a report, on the impacts of rapid expansion of beaver habitat in the U.S. Arctic, including effects on fisheries and ecosystem services, access to traditional foods, a...
	Summary Statement: USGS and NPS along with university partners at Oregon State University, University of California Davis and University of Alaska Fairbanks examined the microbial structure of ponds and streams with and without active beaver activity ...
	An article in 2023 by Oregon State University, USGS Alaska Science Center, University of Maryland, National Park Service, University of California Davis, and the University of Alaska Fairbanks examined the spread of the North American beaver to northe...
	In 2023, the University of Alaska Fairbanks and partners summarized 70 years of satellite images and aerial photography to show the scale and magnitude of northwestward beaver expansion in Alaska, indicated by the construction of over 10,000 beaver po...
	USGS video featuring Fish Ecologist Mike Carey, who studies the impacts beavers have on warming Alaskan permafrost landscapes. As subarctic summers grow warmer and drier and winters less severe, Alaska’s tundra landscape is transforming. Plants and an...

	1.2.9 (Met) Host a session at the 2023 Arctic One Health, One Future conference to advance understanding of causes and consequences of emerging threats to Arctic food safety and security, and identify high-priority research needs.; DOI-NPS (Lead); Tar...
	Summary Statement: At the 2023 One Health, One Future Conference hosted by the Center for One Health Research at the University of Alaska Fairbanks, presentations were made by the Health and Well-being Collaboration Team.   During the Global Impacts, ...


	1.3 Provide research and technical support for water and sanitation infrastructure.
	1.3.1 (In progress) Synthesize and expand upon existing efforts to create data visualization maps of areas at high risk for coastal erosion, permafrost thaw, and flooding within specified future time periods (e.g., 10 years, 50 years, 100 years) to id...
	The Terrestrial Ecosystems Community of Practice held a meeting about monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and ...
	USGS has continued to make good progress on the pilot project entitled ”Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”.  Since the last progress report, USGS presented on the activities and progress at the Alaska Foru...
	Summary Statement: USGS has continued to make good progress on the pilot project entitled ”Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”.  Since the last progress report, USGS has met and worked with Utqiagvik offici...
	USGS has continued to make good progress on the pilot project entitled ”Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”.  Since the last progress report, USGS has met and worked with Utqiagvik officials to discuss part...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	Summary Statement for 1.3.1  The US Geological Survey (USGS) internally funded pilot project “Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities” aims to (1) map past and future coastal flood hazards due to sea level rise ...
	USGS has internally funded and initiated a pilot project entitled ”Building a Coastal Flood Hazard Assessment Tool with at-Risk Alaska Communities”.  The objectives of this study are to (1) map past and future coastal flood hazards due to sea level ri...
	New Publication on Coastal Wetland salinization and Consequences for Waterbirds:  In Alaska, the Yukon-Kuskokwim Delta (YKD) supports large concentrations of breeding water birds that primarily nest in low elevation coastal tundra where storm surges d...
	The Coastal Resilience CP hosted a discussion of deliverable 1.3.1 in its May 15 meeting. Li Erikson and Dee Williams presented on the status of efforts to map areas of high risk of flooding in western and northern Alaska.  They began by describing th...
	On April 26 in collaboration with the Arctic Coastal Observations, Research and Networking (ACORN) seminar series, the Permafrost collaboration team hosted a seminar on the impact of wind on groundwater dynamics along a microtidal Arctic lagoon. The m...

	1.3.2 (In progress) Develop a publicly accessible database for information on drinking water contaminants (including PFAS) and effective treatment processes. The database will be of use to water treatment operators, regulatory agencies, researchers, a...
	EPA has continued to add new information, including on PFAS compounds, to the Drinking Water Treatability Database. Updates are currently underway to add new information since October 2023 on PFAS compounds. More information will be provided in the ne...
	Summary Statement: EPA has continued to add new information, including on PFAS compounds, to the Drinking Water Treatability Database. The database presents referenced information on the control of contaminants in drinking water. It provides users—inc...
	EPA has continued to add new information, including on PFAS compounds, to the Drinking Water Treatability Database. The database presents referenced information on the control of contaminants in drinking water. It provides users—including drinking wat...
	Summary Statement for 1.3.2  EPA’s Drinking Water Treatability Database was updated to include 54 PFAS chemicals from 183 sources. The database provides information on best practices and technologies for PFAS treatment in drinking water. Information o...
	Summary Statement for 1.3.3  On June 28, 2023, EPA announced over $278 million in funding across several programs to improve access to safe and reliable drinking water and wastewater services for American Indian Tribes and Alaska Native Villages. The ...

	1.3.3 (Met) Support research on the feasibility of PFAS treatment for surface water and groundwater in the Arctic. This will help inform a strategy on PFAS remediation of contaminated sites. ; EPA (Lead); Target Date 12/23
	US EPA has funded a $2 million grant to the University of Alaska-Fairbanks to conduct an Alaska PFAS Remediation Facility Feasibility Study. The project will investigate the available technologies for treating PFAS contaminated soils and their applica...
	Summary Statement: EPA awarded nearly $100,000 to student team at the University of Alabama in Huntsville to develop a low-cost household filter that removes PFAS. This project will help promote clean drinking water supplies, particularly in small, ru...
	EPA awarded nearly $100,000 to student team at the University of Alabama in Huntsville to develop a low-cost household filter that removes PFAS. This project will help promote clean drinking water supplies, particularly in small, rural, Tribal and dis...
	On June 28, 2023, EPA announced over $278 million in funding to improve access to safe and reliable drinking water and wastewater services for American Indian Tribes and Alaska Native Villages. The funding will help Tribes and Alaska Native Villages m...
	Summary Statement for 1.3.3  On June 28, 2023, EPA announced over $278 million in funding across several programs to improve access to safe and reliable drinking water and wastewater services for American Indian Tribes and Alaska Native Villages. The ...




	Arctic Systems Interactions
	2.1 Arctic Systems Interactions
	2.1 Advance understanding of Arctic amplification and the associated connections with lower latitudes.
	2.1.1 (In progress) Provide funding opportunities for investigator-driven modeling and observational studies that focus on the following aspects of Arctic Amplification: (1) ice-albedo feedback; (2) impacts of atmospheric and oceanic circulation on Ar...
	The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released Arctic-COLORS implementation plan and pending NASA funding opportunities.  (Nov ...
	The October 2024 meeting of the Modelers Community of Practice focused on  the federal government's role in research into solar radiation modification (SRM), a potential means to mask the effects of global warming. The meeting explored the intersectio...
	Arctic wildfires have been rapidly increasing in the recent decade, leading to severe consequences for climate and health. In October 2024, the Community Resilience & Health and Arctic Systems Interactions collaboration teams met to discuss current da...
	The exchange of water mass, heat, freshwater and other BGC tracers between the Arctic Ocean and the surrounding seas is an integral part of the global climate system, and these processes have both natural variability and respond to anthropogenic clima...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	The June 2024 meeting of the Modelers Community of Practice focused on atmospheric rivers and the energy budget of the Arctic. The atmosphere transports large amounts of moisture to high latitudes, which has been shown to have significant impacts on t...
	The May 2024 meeting of the Physical Oceanography Community of Practice included a project update from the Salinity and Stratification at the Sea Ice Edge (SASSIE) experiment. Sea ice extent in the Arctic Ocean has declined dramatically over the past ...
	Summary Statement   In addition to the ongoing projects focusing on these aspects of Arctic Amplification, funded by the various agencies,  NSF funded a new project “Atmospheric H2 in the Northern Hemisphere over the past Millennium” (Award #2243540),...
	The February 2024 Physical Oceanography community meeting focused on the physics and modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the i...
	NSF Award #2243540: Atmospheric H2 in the Northern Hemisphere over the past Millennium  This project will analyze molecular hydrogen (H2) in an ice core from Summit, Greenland to reconstruct atmospheric changes in H2 over the past millennium. This wil...
	The Modelers Community of Practice convened on August 31 to discuss the decadal predictability of the Arctic Earth system, with a focus on predictions of an ice-free Arctic. The steady decline of sea ice in the Arctic in recent decades suggests that b...
	Summary Statement:  Many agencies (NSF, DOE, ONR, NOAA) have projects that are funded in FY23 and beyond are listed on agency webpages. Some examples are copied below (in the details section). Additionally, NSF had an IARPC webinar this year that high...

	2.1.2 (In progress) Hold workshops and webinars and produce publications to encourage interagency research coordination on Arctic Amplification.; DOE-SC (Lead), DOD-ONR, NASA, NOAA, NSF; Target Date 10/24
	The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent Arctic sea ice conditions from satellite observations and forecasting and an update on summer 2024 field observations.   (Oct 7, 2024 - Completed)
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	Summary Statement  Several workshops and webinars in the past two quarters have been held to encourage interagency research coordination and increase productivity on AA topics:   The Physical Oceanography Community of Practice hosted a webinar (11/2/2...
	The February 2024 Physical Oceanography community meeting focused on the physics and modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the i...
	The March 2024 Physical Oceanography community meeting focused on ocean boundary layer modeling and observing. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the interaction between th...
	In the lead up to its 35th anniversary in 2025, the International Arctic Science Committee (IASC) and partner entities are coordinating a multi-year planning process for the Fourth International Conference on Arctic Research Planning (ICARP IV). This ...
	The November 2, 2023 session of the Physical Oceanography Community of Practice highlighted a new initiative, the Consortium for the Advancement of Marine Arctic Science (CAMAS). CAMAS, primarily sponsored by DOE's RGMA program, builds on the strong l...
	The first workshop of the Consortium for the Advancement of Marine Arctic Science (CAMAS) was held in Santa Fe, NM, February 14-16. The workshop attracted roughly 80 Arctic marine scientists from around the world to discuss knowledge gaps in our under...
	On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting. The purpose of this meeting was to update the community on observations and sea ice field activities planned during the 2024 season and to facilitate coordin...
	Summary Statement:  There were two webinars hosted by IARPC,  and one that was hosted by CLIVAR that addressed Arctic Amplification in this reporting period:   1) The webinar by the Modelers Community of Practice, convened on August 31 addressed decad...
	A panel discussion session on Air-sea Processes and Gaps in Atmospheric Rivers (ARs) was convened by Hailong Wang (PNNL) and Colin Zarzycki (Penn State U) at the 2023 U.S. CLIVAR Summit (July 31 - August 2). ARs account for more than 90% of the annual...
	Summary Statement for 2.1.2  IARPC webinars hosted by several CoPs have become effective venues to highlight results on Arctic Amplification and Arctic Change.  For example,  the IARPC Modelers CoP have held meetings focused on Polar Amplification Mod...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere. Many of the physical processes ...

	2.1.3 (In progress) Provide opportunities to support and coordinate research to enhance the understanding of connections between Arctic and global ocean circulation with a particular focus on Atlantic Meridional Overturning Circulation.; DOE-SC (Lead)...
	The November 2024 meeting of the Physical Oceanography Community of Practice focused on recent developments in our understanding of the dynamics of the Arctic Ocean and its surrounding seas. Our two speakers, Anna Lina Sjur and Mike Spall, provided in...
	The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced Arctic Watch, a nonprofit organization whose mission is to employ technology, communications and local expertise to enhance safe, secure, and environmentally resp...
	The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent Arctic sea ice conditions from satellite observations and forecasting and an update on summer 2024 field observations.   (Oct 7, 2024 - Completed)
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	Summary Statement    In addition to workshops/webinars summarized above for Deliverable 2.1.2, the Modelers Community of Practice members organized three sessions at the Ocean Sciences Meeting 2024 that aim to foster discussion between pan-arctic, reg...
	A recent research, partially funded by the DOE-SC RGMA program area as part of the HiLAT-RASM project, provides important rationale for the observed weakening or even collapse of the Atlantic Meridional Overturning Circulation (AMOC) since the 1980s.O...
	Modelers Community of Practice member Alexandra Jahn is co-chairing a session on Arctic Ocean change and processes at the Ocean Sciences Meeting 2024.     https://agu.confex.com/agu/OSM24/prelim.cgi/Session/193716   This session aims to foster discuss...
	On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting. The purpose of this meeting was to update the community on observations and sea ice field activities planned during the 2024 season and to facilitate coordin...
	Summary Statement:   Modelers Community of Practice member Alexandra Jahn is co-chairing a session on Arctic Ocean change and processes at the Ocean Sciences Meeting 2024.     https://agu.confex.com/agu/OSM24/prelim.cgi/Session/193716  This session ai...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere.  Understanding the drivers of A...
	Summary Statement for 2.1.3  In the first six months of the BIP, two topics, both led by the Physical Oceanography CoP, initiated discussions on the connections of the Arctic ocean circulation with the lower latitudes. One of them is part of a larger ...
	On January 5, 2023, the Physical Oceanography Community of Practice discussed Water mass changes and transformations in the Arctic Ocean. Igor Polyakov (University of Alaska Fairbanks) shared the latest insights into the status and trends of the Arcti...

	2.1.4 (In progress) Advance understanding of the role of atmospheric rivers in Arctic Amplification with a specific task of hosting a conference session in 2023 or 2024.; DOE-SC (Lead), DOD-ONR, NASA, NOAA, NSF; Target Date 10/24
	Summary Statement   Several conference sessions were organized by IARPC members at the December 2023 AGU Annual Meeting to advance understanding of the role of atmospheric rivers (ARs) in Arctic Amplification.  Research on Arctic ARs and their changes...
	Research on atmospheric rivers (ARs) and their changes over the Arctic, funded by DOE-SC Regional and Global Model Analysis program area as part of the HiLAT-RASM project, has recently yielded two publications.   1) Arctic ARs can effectively drive we...
	Summary Statement:   A panel discussion session on Air-sea Processes and Gaps in Atmospheric Rivers (ARs) was convened by Hailong Wang (PA2 co-lead, PNNL) and Colin Zarzycki (Penn State U) at the 2023 U.S. CLIVAR Summit (July 31 - August 2). ARs accou...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere.  Understanding the drivers of A...
	Summary Statement for 2.1.4  Although there were no specific IARPC webinars that directly focus on Atmospheric Rivers and their contributions to the Arctic Amplification, there are several ongoing and planned activities that are worth mentioning. Seve...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere. Many of the physical processes ...

	2.1.5 (In progress) Hold cross-collaboration-team meetings and workshops, and produce publications, to explore the results of high-resolution and regional Arctic modeling. Meetings will focus on the importance of model resolution to capture Arctic Amp...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	Summary Statement   The Modelers Community of Practice, in collaboration with the Atmosphere Community of Practice, organized the second in a series of discussion sessions focusing on Arctic biases in US Earth system models. The goal of this series is...
	The February 2024 Physical Oceanography community meeting focused on the physics and modeling of atmosphere-ice-ocean interactions. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the i...
	The March 2024 Physical Oceanography community meeting focused on ocean boundary layer modeling and observing. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the interaction between th...
	On November 7, the Modelers Community of Practice, in collaboration with the Atmosphere Community of Practice, organized the second in a series of discussion sessions focusing on Arctic biases in US Earth system models. The goal of this series is to b...
	Summary Statement:   In its September webinar meeting (September 26, 2023), the Atmosphere CoP, the DOE funded HiLAT project provided an overview of the themes of the project. This project in coordination with the Energy Exacsale Earth System Model de...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere.  Understanding the drivers of A...
	Summary Statement for 2.1.5   On June 1, the Modelers CoP organized the first in a series of sessions focusing on Arctic biases in US Earth system models. The goal of this series is to bring together representatives of the modeling centers and system ...
	On June 1, the Modelers Community of Practice (CP) organized the first in a series of sessions focusing on Arctic biases in US Earth system models. The goal of this series is to bring together representatives of the modeling centers and system experts...

	2.1.6 (In progress) Quantify the contributions of surface properties, clouds, aerosol particles, and precipitation to the Arctic summer surface radiation budget and sea ice melt during the early melt seasons.; NASA (Lead), NOAA; Target Date 10/24
	The October 2024 meeting of the Modelers Community of Practice focused on  the federal government's role in research into solar radiation modification (SRM), a potential means to mask the effects of global warming. The meeting explored the intersectio...
	Arctic wildfires have been rapidly increasing in the recent decade, leading to severe consequences for climate and health. In October 2024, the Community Resilience & Health and Arctic Systems Interactions collaboration teams met to discuss current da...
	The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent Arctic sea ice conditions from satellite observations and forecasting and an update on summer 2024 field observations.   (Oct 7, 2024 - Completed)
	Summary Statement   The summary of webinars, workshops and conference sessions for Deliverables 2.1.2-2.1.5 above also addresses this deliverable. In particular, the Sea Ice Community of Practice held a Sea Ice Coordination meeting (2/12/2024) to 1) u...
	On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting. The purpose of this meeting was to update the community on observations and sea ice field activities planned during the 2024 season and to facilitate coordin...
	Summary Statement for 2.1.6  In its May webinar meeting (May 30, 2023), the Atmosphere CoP invited several ARCSIX investigators to provide information on this upcoming NASA field campaign. During the meeting, Patrick Taylor (NASA Langley Research Cent...
	Arctic amplification, the disproportionate warming of the northern high latitudes over other portions of the globe, is a persistent climate signal that has wide-reaching implications on the planet’s northern hemisphere. Many of the physical processes ...

	2.1.7 (In progress) Facilitate regular discussions to reflect on the diversity of those active in Priority Area 2 and on identifying ways to improve inclusivity. In addition, use the quarterly meeting to consider what has worked well, as well as sugge...
	On May 30, 2024, the Participatory Research and Indigenous Leadership in Research Collaboration Team hosted a meeting about changes to the NSF Proposal and Award Policies and Procedures Guide. These changes focus on Tribal National approvals and resou...
	NSF’s new requirements for consultation with Tribal Nations takes effect in May 2024  Over this past year, NSF revised their Proposal & Award Policies & Procedures Guide (PAPPG; NSF 24-1) to include new requirements for prospective research Principle ...
	Summary Statement  The January 2024 joint meeting of the Modelers and Early Career Communities of Practice focused on the future by highlighting recent graduate student papers on numerical modeling in the Arctic. This meeting recognized the need for s...
	The January 2024 joint meeting of the Modelers and Early Career Communities of Practice focused on the future by highlighting recent graduate student papers on numerical modeling in the Arctic. This meeting recognized the need for student and early-ca...
	Summary Statement for 2.1.7  On March 15, the IARPC Diversity & Inclusion Community of Practice held a session that focused on how to integrate equity and inclusion—two of the new Arctic Research Plan’s “Overarching Principles”—into different group ac...
	On March 15 (11am AKT / 3pm ET), the IARPC Diversity & Inclusion Community of Practice held a session that focused on how to integrate equity and inclusion—two of the new Arctic Research Plan’s “Overarching Principles”—into different group activities....


	2.2 Observe, understand, predict, and project Arctic ecosystem change and its impacts on humans and the entire Earth system.
	2.2.1 (In progress) Advance capacity to better understand, quantify, and predict methane emissions from permafrost changes in the Arctic through international collaborations. ; NSF (Lead), DOE-SC, NASA, NOAA; Target Date 12/23
	Climate change in the Arctic is creating a positive feedback loop with the emissions of greenhouse gasses from permafrost and high-latitude ecosystems. Permafrost regions are carbon rich and permafrost thaw is causing increased biogenic methane produc...
	Summary Statement  A presentation about enhancing the E3SM Land Model simulation of pan-Arctic methane demonstrated attempts to bridge the gaps between the remote sensing mapping community and the modeling community and between the fine-scale processe...
	January 2024 Permafrost Discovery Gateway Webinar: Bridging the Gap: Enhancing E3SM Land Model Simulation of Pan-Arctic Methane presentation by Jing Tao.   Permafrost thaw-induced hydrobiogeochemical dynamics play a crucial role in controlling the wat...
	The October 2023 Technology and Permafrost team meeting focused on the measurement of methane emissions as an area of interest and critical in understanding the impacts and feedbacks of changes to permafrost in a warming Arctic. This meeting brought t...
	NSF Award #2239038: CAREER: Characterizing Climate Change Feedbacks in Arctic Ponds while Incorporating Next-Generation Technologies and Arctic Field Experiences in Education  This project will characterize the role of Arctic wetland ponds in regional...
	NSF Award #2230350: Collaborative Research: NSFGEO-NERC: Recent changes in Arctic biogenic sulfur aerosol from a central Greenland ice core  Sulfur aerosols cool the climate. The amount of sulfur aerosol in the Arctic has varied dramatically in the re...
	NSF Award #2311073: Collaborative Research: Predicting Micro to Macro-scale Hot-spot and Hot-moment dynamics in Arctic Tundra Ecosystems  The overarching objective of this project is to determine the micro-scale mechanisms driving hot-spot and hot-mom...
	NSF Award #2302105: Collaborative Research: RAPID: Typhoon Merbok in coastal western Alaska: Extent of flooding and impacts on plant communities and ecosystem function  In this work, scientists will perform aerial and ground surveys to map the extent ...
	Summary Statement:  The U.S. Geological Survey hosted a permafrost workshop in Golden, CO from September 19-21, 2023. The purpose of this workshop was to bring USGS scientists together to share their permafrost related work and identify ways to collab...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	New manuscript in Environmental Research Letters: "Do beaver ponds increase methane emissions along Arctic tundra streams?" led by Jason Clark and colleagues.  https://iopscience.iop.org/article/10.1088/1748-9326/acde8e/meta  From the Abstract: Ground...

	2.2.2 (In progress) Carry out and synthesize research and monitoring needed to improve understanding of important Arctic ecosystem processes and feedbacks. This will include responses to environmental changes, such as the associated impacts on wildlif...
	People throughout Alaska have noticed a range of changes in their subsistence berry species, from changing in the timing and abundance of the berries to changes in the habitat of their berry patches. The November 2024 meeting of the Terrestrial Ecosys...
	The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice focuses on biases in the Arctic marine carbon cycle. ()
	The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released Arctic-COLORS implementation plan and pending NASA funding opportunities.  (Nov ...
	The June meeting of the Marine Ecosystems Community of Practice reported out on marine topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic Observing Summit (AOS) held in Scotland. The meeting included highlights from...
	Funded study: A sustainable, integrated AMBON in the US Arctic  This project expanded upon the pilot national Marine Biodiversity Observing Network (MBON), including the Arctic MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Se...
	Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a Period of Rapid Environmental Change  Fall 2019 saw the unprecedented failure of the fall bowhead hunt at Utqiaġvik, with migrating bowhead whales not being se...
	Funded study: Landfast Ice Climatology within the Arctic OCS  The objectives of this study are to 1) Assess and document the landfast ice extent in the Beaufort Sea and Chukchi Sea at a higher temporal resolution and determine how it has changed over ...
	Funded study: Arctic Marine Biodiversity and Ecosystem Structure Data Analysis and Synthesis  The purpose of this project is to promote synthesis of data from multiple projects in the Chukchi Sea (including the Chukchi Ecosystem Observatory, the Arcti...
	Report: Western Beaufort and Chukchi Sea Surface Current Analysis  This study analyzed six years (2013 – 2018) of surface current data collected by high-frequency radar (HFR) systems on the coastlines of the western Beaufort and northeastern Chukchi S...
	Report: Update of River Overflood On Sea Ice and Strudel Scour Database  This study mapped the extent of peak river overflood onto the landfast sea ice in the nearshore region of the Alaskan Beaufort Sea during the 13-year period from 2008 to 2020. Th...
	Report: Wave and Hydrodynamic Modeling in the Nearshore Beaufort Sea  This study included the collection of field data in 2018 through 2020 and the development, calibration, and validation of a suite of numerical models that simulate waves, hydrodynam...
	Report: Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program  The overarching research question addressed by the Arctic IERP (Arctic Integrated Ecosystem Research Program) was the following:  “How will reductions in Ar...
	The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's new Indigenous Leadership Fellows.  The meeting began with a presentation by @Michele Yatchmeneff (University of Alaska Anchorage), Education Training and Ca...
	At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared recent research on rusting rivers. He presented an emergent threat to Arctic watersheds based on observations from 75 streams in Alaska’s Brooks Range that rece...
	The April 2024 Terrestrial Ecosystems community meeting began with a presentation by Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of t...
	The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and cli...
	Summary Statement  The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska Geospatial Council’s plans to develop a statewide suit...
	The Terrestrial Ecosystems Community of Practice held a meeting about monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and ...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska Geospatial Council’s plans to develop a statewide suite of vegetation map...
	The November 2023 Terrestrial Ecosystems community meeting hosted representatives from different archive centers holding Arctic and boreal terrestrial datasets in a panel discussion. The panel focused on best practices for archiving data and the FAIR ...
	NSF Award #2329997: Collaborative Research: Exploring Subsistence Economies, Technological Organization, and Site Structure in Eastern Beringia  This award funds the scientific analysis of materials recovered from the site of Broken Mammoth in central...
	Summary Statement:   The U.S. Geological Survey hosted a permafrost workshop in Golden, CO between September 19-21,2023. The purpose of this workshop was to bring USGS scientists together to share their permafrost related work and identify ways to col...
	Scientists from Colorado State University, USGS Alaska Science Center, and the USDA examined if climate triggers that may be driving the growing proportion of polar bears to summer onshore in northern Alaska. The study tested whether biological and/or...
	Throughout much of their range, polar bears are increasingly using terrestrial habitats in response to Arctic sea ice decline. A paper in December of 2022 by USGS and USFWS examined trends in land use over three decades by polar bears in the southern ...
	In April of 2023, University of Alaska Fairbanks and Anchorage, Fisheries and Ocean Canada, Carleton University, USGS, and the Woodwell Climate Research Center published a paper on the Arctic–Yukon–Kuskokwim (AYK) region that encompasses the northern ...
	In December of 2022, the USGS, USFWS, and University of Texas collaborators published a paper on the borealization of nearshore fishes in the Arctic. Borealization is a type of community reorganization where Arctic specialists are replaced by species ...
	Summary Statement for 2.2.2  The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North...
	Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of Practice. We outline the deliverables that we would like to focus on in the ne...
	On March 9th, Sarah Cooley (University of Oregon) lead a Permafrost Discovery Gateway seminar on "Leveraging novel satellite technologies to better understand permafrost-surface water feedbacks.   https://www.iarpccollaborations.org/members/events/237...
	Monitoring of permafrost thaw emissions across the Arctic-boreal region is key for improving estimates of permafrost emissions. The Arctic Boreal Carbon (ABC) Flux Network was recently established by the Permafrost Pathways project with the explicit g...
	The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North America. This research opene...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...
	The Marine Ecosystems Community of Practice hosted an event on Salmon and Coastal Systems. April 12th, 2023 featuring a presentation from Dr. Ed Farley from NOAA on Salmon Research in Alaska and how the results from those studies help to inform differ...
	On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-lead Richard Cullather gave an introduction by showing a current forecast o...
	A paper entitled "Climate policy must account for community-specific socio-economic, health, and biophysical conditions - evidence from coastal Alaska" (by Tobias Schwoerer et al.) was recently published in Regional Environmental Change. The paper pre...
	The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June 14, 2023 to inform the community about some ongoing synthesis projects. Elizabeth Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation entitled “Synthes...
	A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey, National Center for Atmospheric Research, and National Park Service combines the longest (> 60 year) river discharge records on nine Alaska rivers and climate ...
	A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey, National Center for Atmospheric Research, and National Park Service combines the longest (> 60 year) river discharge records on nine Alaskan rivers and climate...

	2.2.3 (In progress) Develop and update meaningful products for delivering findings and information concerning key climate features, including the annual release of the peer-reviewed Arctic Report Card on the current state of the Arctic relative to the...
	In October 2024, IARPC hosted a webinar about EPA's new edition of Climate Change Indicators in the United States. The report highlights new data showing the continuing and far-reaching impacts of climate change on the people and environment of the Un...
	Summary Statement  In November 2023, IARPC held a public webinar on the Fifth National Climate Assessment (NCA5): the preeminent source of climate information in the United States. Led by the U.S. Global Change Research Program and written by over 500...
	In November 2023, IARPC held a public webinar on the Fifth National Climate Assessment (NCA5): the preeminent source of climate information in the United States. Led by the U.S. Global Change Research Program and written by over 500 experts, NCA5 desc...
	The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high Arctic ecosystem.  Jo...
	Summary Statement: On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current s...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...

	2.2.4 (In progress) Continue coordinated interdisciplinary Arctic marine climate and ecosystem observations, and share data and promote synthesis of field observations.; NOAA-OAR (Lead), NSF (Lead), DHS-USCG, DOI-BOEM, DOI-FWS, NASA, NOAA Fisheries; T...
	The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released Arctic-COLORS implementation plan and pending NASA funding opportunities.  (Nov ...
	The June meeting of the Marine Ecosystems Community of Practice reported out on marine topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic Observing Summit (AOS) held in Scotland. The meeting included highlights from...
	Funded study: A sustainable, integrated AMBON in the US Arctic  This project expanded upon the pilot national Marine Biodiversity Observing Network (MBON), including the Arctic MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Se...
	Funded study: Arctic Marine Biodiversity and Ecosystem Structure Data Analysis and Synthesis  The purpose of this project is to promote synthesis of data from multiple projects in the Chukchi Sea (including the Chukchi Ecosystem Observatory, the Arcti...
	The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on barriers to working with geospatial data and how QGreenland is working to remove those barriers. Geospatial data can be challenging to work with for a ...
	The FAIR data management principles advocate for data management systems to be clean, organized repositories by ensuring data is Findable, Accessible, Interoperable, and Reusable. However, the reality is that our world is inherently messy and complex,...
	The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent Arctic sea ice conditions from satellite observations and forecasting and an update on summer 2024 field observations.   (Oct 7, 2024 - Completed)
	The September 2024 Physical Oceanography Community of Practice meeting discussed insights on mixing processes in the Arctic Ocean and their impact on its stratification. The Arctic is a strongly stratified ocean, due in particular to strong freshwater...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	The August 2024 meeting of the Sea Ice Community of Practice shared information about recent advances in sea ice observations in the Pacific Arctic. The meeting included talks describing a new gridded operational sea ice concentration product for the ...
	The June Physical Oceanography Community of Practice meeting featured Cook Inlet observations and modeling. Cook Inlet is an estuary located in south central Alaska that has the fourth largest tidal range in the world. It is 180 miles long with large ...
	The 2024 Pre-Field Season Meeting was cohosted by the Field Operations, Marine Ecosystems, and Sea Ice communities of practice on April 24. The meeting featured lighting-talk presentations from principal investigators leading research expeditions in A...
	Summary Statement   The Post-Field Season Meeting of the Field Operations Community of Practice in January 2024 featured short talks from recent research expeditions and observing networks focused on the 2023 field season including first impression of...
	The Post-Field Season Meeting of the Field Operations Community of Practice in January 2024 featured short talks from recent research expeditions and observing networks focused on the 2023 field season including first impression of the marine environm...
	The November 2023 the Field Operations community meeting aimed to provide an overview of current initiatives to build early-career leadership in sea-going Arctic research, improve safety and inclusivity on research vessels, and increase safe and respo...
	The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high Arctic ecosystem.  Jo...
	On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting. The purpose of this meeting was to update the community on observations and sea ice field activities planned during the 2024 season and to facilitate coordin...
	Summary Statement: On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current s...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...
	Summary Statement for 2.2.4  IARPC agencies have continued support of coordinated climate and ecosystems research observations as described in the 2023 vessel matrix. This includes coordinated synthesis work including that which is supported by the No...
	IARPC agencies have continued support of coordinated climate and ecosystems research observations as described in the 2023 vessel matrix. This includes coordinated synthesis work including that which is supported by the North Pacific Research Board's ...
	On May 10, 2023, the Marine Ecosystems Community of Practice hosted an International Observing event. Jackie Grebmeier provided highlights of international projects related to pan-Arctic marine ecosystem observing and future plans that were presented ...
	The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June 14, 2023 to inform the community about some ongoing synthesis projects. Elizabeth Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation entitled “Synthes...
	The ocean economy, also known as “blue economy”, plays a pivotal part in Alaska’s economy as well as the entire nation. Recently the Arctic has experienced rapid environmental changes, such as decline of sea ice content and increase of ocean acidifica...

	2.2.5 (In progress) Convene community-wide workshop highlighting how remote sensing data products can be used to inform multi-scale land models from plot to pan-Arctic and inform use of remote sensing data in land surface models.; DOE-SC (Lead), NASA ...
	The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on barriers to working with geospatial data and how QGreenland is working to remove those barriers. Geospatial data can be challenging to work with for a ...

	2.2.6 (In progress) Continue support for research programs that document Arctic marine species distribution, abundance, biodiversity, health and condition, foraging ecology, demography, habitat use in the Arctic, and basic life history information as ...
	Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a Period of Rapid Environmental Change  Fall 2019 saw the unprecedented failure of the fall bowhead hunt at Utqiaġvik, with migrating bowhead whales not being se...
	Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas  This study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer Island, near Northstar Island, to compare the number and type of ringed ...
	Funded study: The Impact of Marine Fish Communities on Red-throated Loon Productivity in the Beaufort Sea  This study evaluates the offshore marine use areas of breeding adult loons and assess the response of red-throated loon reproductive success to ...
	Funded study: Subsistence Harvest and Iñupiaq Knowledge of Beluga Whales for Wainwright, Alaska  This project aims to be a comprehensive synthesis of knowledge about beluga hunting for Wainwright to learn about changes and analyze potential impacts of...
	Funded study: Understanding the spatial dynamics and movements of Pacific halibut in the Northern Bering Sea  This study uses satellite tagging of Pacific Halibut in the Northern Bering Sea to assess the distribution and habitat usage of this species ...
	Funded study: Delineating species and stock boundaries in the Arctic-Bering cisco species pair  This project aims to 1) Characterize genetic variation and population structure of Arctic and Bering cisco harvested in Alaska’s Arctic coastal communities...
	Funded study: Impacts of Sedimentation and Drivers of Variability in the Boulder Patch Community, Beaufort Sea  This ongoing project investigates spatial gradients and temporal trends in environmental conditions, benthic community structure, and kelp ...
	Report: Investigating the impacts of oil exposure and changing snow cover on sea ice microbial communities  This project investigated the potential effects of the dual anthropogenic impacts of thinning sea ice/snow and potential crude oil spill. Resul...
	Report: Marine Bird Distribution and Abundance in Offshore Waters  This study provided current data, as well as seasonal comparisons, of the distribution and abundance of marine birds, and secondarily for marine mammals, within BOEM's Arctic Planning ...
	Report: Arctic Ecosystem Integrated Survey, Phase II (FWS): Seabird Community Structure and Seabird-Prey Dynamics  This study provided current data, as well as seasonal and interannual comparisons, on the distribution and abundance of marine birds, an...
	Report: Utilization of the under-ice habitat by Arctic Cod in the western Arctic Ocean: a multidisciplinary collaborative study  This study examined the use of newly formed sea ice in the Chukchi and Beaufort seas by Arctic cod during the fall of 2019...
	Report: Evaluating Novel Assessment Approaches for Coastal Ice Seal Haulout Areas and Behavior in the Alaska Chukchi and Beaufort Seas  This project used time-lapse cameras and other monitoring to describe the relative abundance and presence of spotte...
	Summary Statement   The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high A...
	The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high Arctic ecosystem.  Jo...
	NOAA Fisheries marine mammal biologists plan to conduct an aerial survey in April 2024 to count ribbon, spotted, ringed, and bearded seals in the U.S. waters of the Bering Sea. The goals are to estimate the abundance of these species and understand ho...
	The Marine Mammal Commission funded research on two arctic marine mammal research projects during 2023 on topics of (1) optimizing body condition evaluation in two beluga whale populations using subsistence harvest skin and blubber samples (2) and det...
	Study Uses Environmental Indicators to Assess Polar Bear Body Condition and Recruitment: The USGS Alaska Science Center, US Fish and Wildlife Service and Alaska Department of Fish and Game published a paper in the journal Ecological Indicators using e...
	Summary Statement: NOAA Fisheries is conducting work around aerial surveys for ice seals and polar bears community engagement.  The goal of the program is to estimate the abundance of ringed, bearded, spotted, and ribbon seals and understand how these...
	NOAA Fisheries is conducting work around aerial surveys for ice seals and polar bears community engagement.   The goal of the program is to estimate the abundance of ringed, bearded, spotted, and ribbon seals and understand how these animals are respo...
	Throughout much of their range, polar bears are increasingly using terrestrial habitats in response to Arctic sea ice decline. A paper in December of 2022 by USGS and USFWS examined trends in land use over three decades by polar bears in the southern ...
	Scientists from the USGS Alaska Science Center and the University of Wisconsin authored two papers on polar bear health. The first study, which evaluated relationships between changing environmental conditions and bear physiology, found evidence of dy...
	In June of 2022, USFWS, BLM, USGS and industry collaborators quantified the effectiveness of aerial infrared (AIR) surveys for locating polar bear maternal dens during winter on the North Slope of Alaska. The distribution of polar bear maternal dennin...
	USGS Alaska Science Center biologists collaborated with biologists from USGS Upper Midwest Environmental Science Center and the Alaska Department of Fish and Game to evaluate effects of marine vessel exposure on Pacific walrus behavior. Although data ...
	The Pacific walrus ranges across the Bering and Chukchi seas during the year. This wide geographic distribution makes it difficult to estimate Pacific walrus population abundance. However, recent technological advances in genetics and drone imagery ha...
	Summary Statement for 2.2.6  The 2023 Pre-field season meeting led by the Field Operations CoP was held on May 25, 2023 in collaboration with the Sea Ice and Marine Ecosystems CoPs. The meeting provided an overview of vessel-based research cruises tak...
	Collaborative Walrus Field Work in Alaska. USGS Alaska Science Center and Upper Midwest Environmental Sciences Center research wildlife biologist William Beatty will be co-principal investigator on a Pacific walrus research cruise on the RV Norseman I...
	On May 10, 2023, the Marine Ecosystems Community of Practice hosted an International Observing event. Jackie Grebmeier provided highlights of international projects related to pan-Arctic marine ecosystem observing and future plans that were presented ...
	The 2023 Pre-field season meeting led by the Field Operations CoP was held 25 May 2023 in collaboration with the Sea Ice and Marine Ecosystems CoPs. The meeting provided an overview of vessel-based research cruises taking place in 2023 and provided sp...
	Scientists from McGill University, the USGS Alaska Science Center, University of Washington, and the USGS Nebraska Cooperative Fish and Wildlife Unit developed and evaluated DNA metabarcoding to identify the presence of pinniped and cetacean prey DNA ...

	2.2.7 (In progress) Produce and support publications and data products enhancing understanding of the linkages among marine species, oceanographic and sea ice conditions, and climate change. Specifically improve understanding of mechanisms that affect...
	The June meeting of the Marine Ecosystems Community of Practice reported out on marine topics from the recent International 2024 Arctic Science Summit Week (ASSW) and Arctic Observing Summit (AOS) held in Scotland. The meeting included highlights from...
	Funded study: A sustainable, integrated AMBON in the US Arctic  This project expanded upon the pilot national Marine Biodiversity Observing Network (MBON), including the Arctic MBON (AMBON) project in the Chukchi Sea, extending it into the Beaufort Se...
	Funded study: Bowhead Whale Migration Patterns along the Alaskan Beaufort Shelf in During a Period of Rapid Environmental Change  Fall 2019 saw the unprecedented failure of the fall bowhead hunt at Utqiaġvik, with migrating bowhead whales not being se...
	Funded study: Winter Ringed Seal Density within Beaufort Sea Oil and Gas Project Areas  This study will re-survey a previous study area in Prudhoe Bay in the vicinity of Reindeer Island, near Northstar Island, to compare the number and type of ringed ...
	Funded study: The Impact of Marine Fish Communities on Red-throated Loon Productivity in the Beaufort Sea  This study evaluates the offshore marine use areas of breeding adult loons and assess the response of red-throated loon reproductive success to ...
	Funded study: Subsistence Harvest and Iñupiaq Knowledge of Beluga Whales for Wainwright, Alaska  This project aims to be a comprehensive synthesis of knowledge about beluga hunting for Wainwright to learn about changes and analyze potential impacts of...
	Funded study: Impacts of Sedimentation and Drivers of Variability in the Boulder Patch Community, Beaufort Sea  This ongoing project investigates spatial gradients and temporal trends in environmental conditions, benthic community structure, and kelp ...
	Report: Marine Bird Distribution and Abundance in Offshore Waters  This study provided current data, as well as seasonal comparisons, of the distribution and abundance of marine birds, and secondarily for marine mammals, within BOEM's Arctic Planning ...
	Report: Arctic Ecosystem Integrated Survey, Phase II (FWS): Seabird Community Structure and Seabird-Prey Dynamics  This study provided current data, as well as seasonal and interannual comparisons, on the distribution and abundance of marine birds, an...
	Report: Collaboration with North Pacific Research Board (NPRB) Arctic Marine Research Program  The overarching research question addressed by the Arctic IERP (Arctic Integrated Ecosystem Research Program) was the following:  “How will reductions in Ar...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	The August 2024 meeting of the Sea Ice Community of Practice shared information about recent advances in sea ice observations in the Pacific Arctic. The meeting included talks describing a new gridded operational sea ice concentration product for the ...
	Summary Statement   The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high A...
	The December 2023 Marine Ecosystems community meeting discussed tracking ship activities in the Central Arctic Ocean and its marginal seas in relation to changing environmental conditions and future fishing potential for the high Arctic ecosystem.  Jo...
	USGS Alaska Science Center, Environment and Climate Change Canada, Washington State University, and Alaska Department of Fish and Game measured the energy expenditure, behavior, diet, movement, and changes in the body composition of 20 polar bears on ...
	The USGS and U.S. Fish and Wildlife Service have refined tools for heat stress detection in Pacific salmon with ~95% accuracy. A biomarker is measured in the lab from a small piece of tissue that can be non-lethally collected from salmon and works muc...
	The USGS Alaska Science Center, the U.S. Forest Service, and Polar Bears International updated a polar bear model (now version 3.0) and compared predictions of global polar bear population status among four circumpolar Arctic regions. Consistent with ...


	2.3 Understand interactions between social, ecological, and physical Arctic systems, particularly in the context of coastal, climate, and cryospheric change.
	2.3.1 (Met) Observe, understand, and model processes to manage and mitigate potential and realized threats from coastal invasive species, biotoxicoses, and wildlife diseases on animals and human populations via existing research networks and initiativ...
	Summary Statement:   The National Institute of Environmental Health Services reported that they have 3 research projects that address this deliverable. These projects include: 1) “Hazardous Materials Worker Health and Safety Training” which provides t...
	NIEHS: Funded 3 research projects on relevant topics. 1) ) Hazardous Materials Worker Health and Safety Training (U45, Awarded 2023) The overall goal of the Western Region Universities Consortium (WRUC) training program is to protect workers and comm...
	Summary Statement for 2.3.1  This deliverable had only one report during the past quarter. The USGS reported on a recent study on parasites affecting Alaska brown bears. The agency felt that this study provides an important baseline for researchers to...
	Information on parasites affecting Alaska brown bears may be useful for making informed management decisions for declining populations or those of conservation concern, as well as for developing recommendations for the public regarding safe processing...

	2.3.2 (In progress) Through conference sessions, scientific publications, and IARPC Collaborations meetings, highlight results from missions that contribute to long-term observations of land ice.; DOI-USGS (Lead), NSF (Lead); Target Date 10/24
	The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on barriers to working with geospatial data and how QGreenland is working to remove those barriers. Geospatial data can be challenging to work with for a ...
	Summary Statement:   Researchers from University of Colorado and the USGS reported on a project that addresses this deliverable. This team examined the dynamics of aufeis (also known as icings and forms when groundwater flows to surface during the win...
	Winter Water Sources for Arctic River Ecosystems: Aufeis, also known as icings, forms when groundwater flows to surface during the winter and freezes. Aufeis are important sources of water for Arctic river ecosystems, bolstering late summer river disc...
	In 2023, the Greenland ice sheet science community gathered for two important meetings/workshops to discuss both past, present and future science objectives for studying and modeling the ice sheet.  The Glaciers & Sea Level Community of Practice hoste...
	Climate change and other impacts from human activities are causing rapid changes in Earth’s systems, affecting both human and natural systems. NASA’s Earth Information System (EIS) project is specifically designed to accomplish these tasks: EIS provid...
	Summary Statement: Scientists with the USGS Benchmark Glacier Project study the process and impacts of glacier change, including sea-level rise, water resources, environmental hazards and ecosystem links. At the core of this research are mass balance ...
	Scientists with the USGS Benchmark Glacier Project study the process and impacts of glacier change, including sea-level rise, water resources, environmental hazards and ecosystem links. At the core of this research are mass balance measurements at fiv...
	Summary Statement do 2.3.2  This deliverable had only one report during the past quarter. A joint NASA and NSF meeting was held on the topic of the Future of Greenland Ice Sheet Science (FOGSS). While this was the second annual event with this title, ...
	The second annual Future of Greenland Ice Sheet Science (FOGSS) meeting was held March 22-24 at Georgia Tech in Atlanta, GA.  FOGSS represents a refocus on the collaborative, community-driven spirit of early NASA PARCA and NSF GEOSummit workshops. The...

	2.3.3 (In progress) Develop and assess ice sheet models for better prediction of sea level rise.; DOE-SC (Lead), DOI-USGS, NASA, NOAA, NSF; Target Date 10/24
	Summary Statement  NASA reported on a project that addresses this deliverable. NASA’s Earth Information System (EIS) project is designed to assess the impacts of climate change and other impacts from human activities on rapid changes in Earth’s system...
	Climate change and other impacts from human activities are causing rapid changes in Earth’s systems, affecting both human and natural systems. NASA’s Earth Information System (EIS) project is specifically designed to accomplish these tasks: EIS provid...
	NSF Award #2314360: AON: Sustained observation and study of the rapidly evolving Arctic Ocean environment  This award will support annual deployments of autonomous, expendable instrument systems (called Ice-Tethered Profilers, ITP) that sample and rep...
	NSF Award #2235920: CAREER: What's Past is Prologue: Seamless Assimilation of Past Observations into Simulations of Future Ice Sheets  To make optimal use of the benefits of both modern and geological observations of ice sheet change, the proposed pro...
	NSF Award #2234729: Collaborative Research: Disentangling runoff- and Terminus-driven Velocity Variations of Fast Flowing Outlet Glaciers  Ice loss from the polar ice sheets is the largest anticipated contribution to global mean-sea-level rise in the ...
	NSF Award #2316039: Collaborative Research: Drivers and Biogeochemical Implications of Saltwater Intrusion Along Arctic Coastlines  Sea-level rise and storm events push saltwater landward (i.e., saltwater intrusion), driving changes in the chemistry, ...
	NSF Award #2235051: Collaborative Research: NSFGEO-NERC: Understanding surface-to-bed meltwater pathways across the Greenland Ice Sheet using machine-learning and physics-based models  It is important to understand how melting ice on the surface of ic...
	NSF Award #2234520: Collaborative Research: Sediment and Stability: Quantifying the Effect of Moraine Building on Greenland Tidewater Glaciers  The Greenland Ice Sheet (GrIS) is presently the largest contributor of added mass to rising sea levels, rec...
	Summary Statement: A variety of commonly-used community modeling tools exist to help glaciologists predict future changes in the Greenland ice sheet.  On September 14 2023, the Modelers and Glaciers and Sea Level Communities of Practice jointly hosted...
	A variety of commonly-used community modeling tools exist to help glaciologists predict future changes in the Greenland ice sheet.  On September 14, the Modelers and Glaciers and Sea Level Communities of Practice jointly hosted a meeting to update the...

	2.3.4 (In progress) Integrate information from field, laboratory, and remote sensing studies to examine and quantify relationships among surface topography, vegetation composition, hydrology, disturbance effects (including fire, thermokarst, land use ...
	People throughout Alaska have noticed a range of changes in their subsistence berry species, from changing in the timing and abundance of the berries to changes in the habitat of their berry patches. The November 2024 meeting of the Terrestrial Ecosys...
	The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's new Indigenous Leadership Fellows.  The meeting began with a presentation by @Michele Yatchmeneff (University of Alaska Anchorage), Education Training and Ca...
	Arctic wildfires have been rapidly increasing in the recent decade, leading to severe consequences for climate and health. In October 2024, the Community Resilience & Health and Arctic Systems Interactions collaboration teams met to discuss current da...
	The October 2024 meeting of the Permafrost and Terrestrial Ecosystems communities of practice focused on shallow groundwater resources in permafrost. Joshua Koch (USGS) presented "The dominance and growth of shallow groundwater resources in continuous...
	At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared recent research on rusting rivers. He presented an emergent threat to Arctic watersheds based on observations from 75 streams in Alaska’s Brooks Range that rece...
	High-latitude environments are called polar deserts because of their lack of liquid surface water and limited potential for groundwater flow and storage. Though limited, groundwater is a crucial resource, providing pockets of perennial liquid water an...
	Rusting Rivers in Arctic Ecosystems: Rapid warming of the Arctic is altering hydrological, biogeochemical, and ecological linkages between terrestrial and aquatic ecosystems. Recent observations from Arctic Alaska indicate that waters draining permafr...
	The April 2024 Terrestrial Ecosystems community meeting began with a presentation by Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of t...
	The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and cli...
	Summary Statement  Four meetings were reported on that addresses this deliverable. 1) The USGS hosted a permafrost workshop in Golden, CO from September 19-21,2023, to bring USGS scientists together to share their permafrost related work and identify ...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska Geospatial Council’s plans to develop a statewide suite of vegetation map...
	Terrestrial Ecosystems Community of Practice held a meeting in January 2024 on microbial ecology in permafrost systems.   Mark Waldrop (USGS) spoke to the distribution and potential functions of microbial communities across the pan-arctic. Permafrost ...
	The November 2023 Terrestrial Ecosystems community meeting hosted representatives from different archive centers holding Arctic and boreal terrestrial datasets in a panel discussion. The panel focused on best practices for archiving data and the FAIR ...
	NSF Award #2238620: CAREER: UAV-Based Radar Suite for Bulk-Snow Characterization and Risk Management  This CAREER project addresses this data need by equipping a small unmanned aerial vehicle (UAV) with an advanced radar suite to produce fine spatial ...
	NSF Award #2300039: Collaborative Research: RAPID: Do large recent wildfires in the Yukon River Delta alter the delivery of black carbon to the Arctic Ocean?  Wildfires produce charcoal, also termed black carbon, which is resistant to breakdown and is...
	NSF Award #2234117: Collaborative Research: The role of capillaries in the Arctic hydrologic system  The project will produce a pan-Arctic map of the capillary hydrological system and in selected areas, advance understanding of how the capillary syste...
	NSF Award #2231935: Collaborative Research: The Role of Ice Sheet Instability in Marine Carbon and Nutrient Cycling in the Eurasian Arctic  The Arctic is experiencing some of the fastest and most dramatic changes on Earth in response to human-caused c...
	Summary Statement:   US Geological Survey host permafrost workshop: The U.S. Geological Survey hosted  a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bringUSGSscientists together to share their permaf...
	Summary Statement for 2.3.4  This deliverable had 6 reports during the BIP Y1 Q1 reporting period. However, one report was associated with a team meeting that didn’t address the deliverable and one report is associated with a future event: The USGS wi...
	Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of Practice. We outline the deliverables that we would like to focus on in the ne...
	The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North America. This research opene...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...
	USGS Alaska Science Center Geographer Carson Baughman coauthored a manuscript with colleagues at the University of Alaska Fairbanks and BLM Alaska Fire Service documenting the systematic search and discovery of previously undocumented wildfire events ...

	2.3.5 (In progress) Better understand the rate of terrestrial and subsea permafrost degradation and their roles in environmental and ecosystems processes and services (e.g., atmospheric and terrestrial carbon, Arctic greening, species invasion) by int...
	People throughout Alaska have noticed a range of changes in their subsistence berry species, from changing in the timing and abundance of the berries to changes in the habitat of their berry patches. The November 2024 meeting of the Terrestrial Ecosys...
	The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released Arctic-COLORS implementation plan and pending NASA funding opportunities.  (Nov ...
	The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's new Indigenous Leadership Fellows.  The meeting began with a presentation by @Michele Yatchmeneff (University of Alaska Anchorage), Education Training and Ca...
	The October 2024 meeting of the Permafrost and Terrestrial Ecosystems communities of practice focused on shallow groundwater resources in permafrost. Joshua Koch (USGS) presented "The dominance and growth of shallow groundwater resources in continuous...
	The April 2024 Terrestrial Ecosystems community meeting began with a presentation by Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of t...
	The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and cli...
	Summary Statement:   Four meetings were reported on that addresses this deliverable. 1) The USGS hosted a permafrost workshop in Golden, CO from September 19-21,2023, to bring USGS scientists together to share their permafrost related work and identif...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska Geospatial Council’s plans to develop a statewide suite of vegetation map...
	January 2024 Permafrost Discovery Gateway Webinar: Bridging the Gap: Enhancing E3SM Land Model Simulation of Pan-Arctic Methane presentation by Jing Tao.   Permafrost thaw-induced hydrobiogeochemical dynamics play a crucial role in controlling the wat...
	The November 2023 Terrestrial Ecosystems community meeting hosted representatives from different archive centers holding Arctic and boreal terrestrial datasets in a panel discussion. The panel focused on best practices for archiving data and the FAIR ...
	Summary Statement: US Geological Survey host permafrost workshop: The U.S. Geological Survey hosted  a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bringUSGSscientists together to share their permafro...
	Summary Statement for 2.3.5   This deliverable had 5 reports during the BIP Y1 Q1 reporting period. However, one report is associated with a future event: The USGS will host a permafrost workshop, September 19-21, 2023, in Golden, CO, to bring togethe...
	The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North America. This research opene...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...
	A publication by coauthors from the University of Colorado-Boulder, U.S. Geological Survey, National Center for Atmospheric Research, and National Park Service combines the longest (> 60 year) river discharge records on nine Alaska rivers and climate ...

	2.3.6 (In progress) Foster continued efforts to link multi-agency investments while expanding empirical datasets and synthesizing information that will inform the development of updated essential variable maps for Alaska, Greenland, and the circumpola...
	NOAA Fisheries has launched a new webpage on Alaska bathymetry, including mapping resources. (Aug 26, 2024 - Completed)
	The April 2024 Terrestrial Ecosystems community meeting began with a presentation by Fernanda Santos from Oak Ridge National Laboratory. Fernanda shared her research on Next Generation Ecosystem Experiment Arctic (NGEE Arctic) focusing on impacts of t...
	The March 2024 Terrestrial Ecosystems community meeting focused on monitoring and mapping permafrost systems. This meeting started with a presentation by Erin Rooney from USDA-NRCS Research Branch. She presented an overview of some of the soil and cli...
	Summary Statement:   Two meetings were reported on that addresses this deliverable. 1) Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska and heard updates from the Alaska Geospatial Council and the NAS...
	The Terrestrial Ecosystems Community of Practice held a webinar on vegetation mapping efforts in Alaska. We started with a presentation by Elizabeth Powers describing the Alaska Geospatial Council’s plans to develop a statewide suite of vegetation map...
	The November 2023 Terrestrial Ecosystems community meeting hosted representatives from different archive centers holding Arctic and boreal terrestrial datasets in a panel discussion. The panel focused on best practices for archiving data and the FAIR ...
	NASA’s SnowEx campaign is a multi-year field experiment, which includes extensive surface-based observations to evaluate how to best combine different remote sensing technologies to accurately observe snow throughout the season in various landscapes. ...
	NSF Award #2238368: CAREER: Follow the Water: Understanding River Discharge Dynamics in Rapidly Changing High Northern Latitudes   To characterize shifting river source contributions and bridge this knowledge gap, this project will measure multiple co...
	NSF Award #2215118: Collaborative Research: The Past, Present, and Future of Boreal Fire Feedbacks  This project takes a unique look at fires in the boreal, by investigating the deep history of fire through lake sediment cores where you can see the hi...
	On October 12, 2023, IARPC held a public webinar featuring Seascape Alaska. Seascape Alaska is a collaborative project to fully map coastal and ocean waters throughout the U.S. Exclusive Economic Zone. It includes efforts to not only gather bathymetri...
	Summary Statement for 2.3.6   This deliverable had 5 reports during the BIP Y1 Q1 reporting period. However, one report was associated with a team meeting that didn’t address the deliverable. On 5/9/23, a permafrost webinar series hosted a discussion ...
	Terrestrial Ecosystems Community of Practice Planning Meeting: During our 2023 kickoff meeting, we provided an overview of IARPC and the Terrestrial Ecosystems Community of Practice. We outline the deliverables that we would like to focus on in the ne...
	Next generation plant biomass maps for the Arctic tundra biome: Permafrost Discovery Gateway Series.  On May 9th, Logan Berner led a discussion for the Permafrost Discovery Gateway: "Our project focuses on mapping total plant biomass and shrub biomass...
	The Terrestrial Community of Practice had a meeting to discuss ecosystem processes and feedbacks. Dr. Adrianna Foster described recently published work on a Multi-Disturbance Synthesis of Arctic and boreal regions of North America. This research opene...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...

	2.3.7 (In progress) Improve high-resolution models’ ability to capture coastal processes at the interface of ocean, land, and atmosphere by supporting targeted collaborations among model developers, users, and decision-makers. Products will include an...
	The November 2024 meeting of the Marine Ecosystems Community of Practice featured Kelsey Bisson, a NASA Arctic-COLORS program manager, who discussed the recently released Arctic-COLORS implementation plan and pending NASA funding opportunities.  (Nov ...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	In April 2024, the Coastal Resilience Community of Practice held a meeting about recent developments in the modeling of coastal flooding and waves. The meeting included a presentation from Martin Henke (George Mason University) about investigating fut...
	Summary Statement:   NASA reported on a project that addresses this deliverable. NASA’s Earth Information System (EIS) project is designed to assess the impacts of climate change and other impacts from human activities on rapid changes in Earth’s syst...
	Climate change and other impacts from human activities are causing rapid changes in Earth’s systems, affecting both human and natural systems. NASA’s Earth Information System (EIS) project is specifically designed to accomplish these tasks: EIS provid...
	NSF Award #2233420: Collaborative Research: Assessing the Causal Influence of Atmospheric Opacity and Sea Ice on Arctic Warming in a Novel Circulation-controlled Framework  This project is focused on what has and will control Arctic warming from 1980 ...
	NSF Award #2246600: Collaborative Research: Atmospheric controls of moisture extremes over Greenland  The overarching hypothesis for this project is that low frequency, high-latitude circulation variability is sensitive to multiple processes, includin...
	NSF Award #2234001: Collaborative Research: EAGER: Microstructure Observations of Vertical Mixing and Heat Fluxes from Chipods Deployed on Arctic Observing Network Cruises  This award proposes to use an existing dataset of turbulence observations to u...
	NSF Award #2234001: Collaborative Research: EAGER: Microstructure Observations of Vertical Mixing and Heat Fluxes from Chipods Deployed on Arctic Observing Network Cruises  This award proposes to use an existing dataset of turbulence observations to u...
	Summary Statement for 2.3.7  This deliverable had 3 reports during the BIP Y1 Q1 reporting period. On 6/8/23, a glacier modeler and a sociologist presented jointly (reported 6/21/23) on their research on community engagement and the adaption in the so...
	On 06/08/23, the Glaciers and Sea Level CoP held a meeting with a glaciologist (Alex Robel, Georgia Tech) and a sociologist (Nadia Seeteram, Columbia) presented their research on community engagement and adaption to sea-level rise in the southeastern ...
	Deliverable 2.3.7 was discussed in the May 15 Coastal Resilience CP meeting. Ann Gibbs (USGS) described an effort to determine coastal change from satellite data, initially focusing on the Merbok-impacted areas of Norton Sound. Dee Williams described ...
	On May 11, 2023, the Glacier and Sea Level Community of Practice hosted an online webinar concerned with hazards in the Arctic, particularly in relation to recent work that has been funded by the National Science Foundation's Office of Polar Programs ...




	Sustainable Economies and Livelihoods
	3.1 Sustainable Economies and Livelihoods
	3.1 Conduct and support research to foster the development of Arctic infrastructure. This includes research on improvements in community capacity and infrastructure projects that are prioritized by Arctic communities to support resilience and leverage...
	3.1.1 (In progress) Conduct a study to create an asset map of existing infrastructure as a baseline for understanding how to equip a community to be resilient to climate impacts. Facilitate sharing resources about and mitigation techniques for known t...
	PA3 members, collected a list of publicly available datasets relative to community development and resiliency. While this is not intended to be a comprehensive list, it is a starting point to understand the complexity communities face to develop and m...
	The October 2024 Coastal Resilience Community of Practice meeting highlighted certain coastal dynamics of the Arctic Ocean that can pose unique challenges for siting and maintaining infrastructure. Examples presented included keel scouring by sea ice—...
	What do we know now that we did not before?   Identifying actionable infrastructure and institution data is difficult to obtain due to fragmentation and compartmentalization. This results in increased costs to acquire information to inform t...
	NSF Award #2305722: Collaborative Research: Climate Change and Human Adaptation in Arctic-like Environments across the Pleistocene-Holocene Transition  This project will focus on humans and climate in northern New England, where the warming drove a ra...
	NSF Award #2318393: Collaborative Research: NNA Incubator: Improving Culturally Sensitive Energy Strategies in the Arctic Residential Buildings with the Co-Production of Knowledge Framework  The overarching goal of this NNA Incubator project is to exp...
	During the 3rd quarter of 2023, Priority Area 3 Members completed the following actions:  The Co-leads continued coordination with the State of Alaska Office of Infrastructure and other State of Alaska departments, working towards a centralization of ...
	Secured Alaska Geoportal account ()
	The PA 3 team is in the process of developing a proposal for the National Science Foundation on investigating how to do research on infrastructure that will be both scientifically innovative and useful to local communities.   ()

	3.1.2 (In progress) Support new innovations and off-the-shelf technology that can be implemented in community development plans to support the ability of Arctic communities to combat climate change impacts. ; Denali (Lead), DOE-AE (Lead), DOD-Ted Stev...
	PA3 members, collected a list of publicly available datasets relative to community development and resiliency. While this is not intended to be a comprehensive list, it is a starting point to understand the complexity communities face to develop and m...
	EPA has funded an anaerobic digester test system at the U.S. National Renewable Energy Lab in Fairbanks, Alaska. (Sep 9, 2024 - Completed)
	The December 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice discussed current and planned research by attendees, as well as updates on previously discussed installations. Identification of collaboration opportunities was encou...
	On October 5, 2023, the Physical Oceanography team held a community meeting which discussed the challenges and potential approaches to removing carbon dioxide from the atmosphere and ocean. Those challenges included the required investment and partner...
	The January 2024 meeting of the Cold/High Anaerobic Digestion Community of Practice discussed current and planned research by attendees, as well as updates on previously discussed installations. Identification of collaboration opportunities was encour...
	The October 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice discussed current and planned research by attendees, as well as updates on previously discussed installations. Identification of collaboration opportunities was encour...
	The November 2023 meeting of the Cold/High Anaerobic Digestion Community of Practice discussed current and planned research by attendees, as well as updates on previously discussed installations. Identification of collaboration opportunities was encou...
	NSF Award #2318384: Collaborative Research: NNA Research: Electric Vehicles in the Arctic (EVITA) - Interactions with Cold Weather, Microgrids, People, and Policy  The Arctic is seeing increased interest in Electric vehicles (EV) adoption. This projec...


	3.2 Improve understanding of the importance and value of economies in the Arctic. Support local access to Arctic economic opportunities by examining the linkages among economic initiatives, infrastructure, socioeconomic factors, and values of rural Ar...
	3.2.1 (In progress) Support research that incorporates economic model insights and synthesizes available data to identify important factors affecting job availability and wages in major economic sectors.; DOC-EDA (Lead), DOE-AE, DOE-SC, DOT, EPA, NSF,...
	PA3 is pursuing research funding to develop comprehensive economic models to assess how community assets, needs, risks, and funding opportunities affect community decision making. The intended approach will work explicitly with two communities, a “hub...
	The April 2023 meeting of the Marine Ecosystems Community of Practice discussed salmon and coastal systems from multiple perspectives. The meeting included a discussion of why Bristol Bay sockeye salmon is doing well, while just a few degrees north, c...

	3.2.2 (In progress) Research regionally appropriate and feasible options for building local human capacity, considering cultural attributes and vocational capabilities juxtaposed with evolving environmental trends and economic opportunities, and artic...
	PA3 is pursuing research funding to develop comprehensive economic models to assess how community assets, needs, risks, and funding opportunities affect community decision making. The intended approach will work explicitly with two communities, a “hub...
	The April 2023 meeting of the Marine Ecosystems Community of Practice discussed salmon and coastal systems from multiple perspectives. The meeting included a discussion of why Bristol Bay sockeye salmon is doing well, while just a few degrees north, c...
	The ocean economy, also known as “blue economy,” plays a pivotal part in Alaska’s economy as well as the entire nation. Recently the Arctic has experienced rapid environmental changes, such as decline of sea ice content and increase of ocean acidifica...


	3.3 Improve multi-species and ecosystem approaches to predict climate change impacts on species distributions and on economically viable access to commercial and subsistence species in the next 50 years.
	3.3.1 (In progress) Develop short-term comparative model predictions of the distribution and populations of fishery species (e.g. pollock, cod, salmon, halibut, crab) in response to evolving climatic conditions in the Northern Bering Sea and Southern ...
	PA3 has not directly made progress on Deliverable 3.3; however the data collected incorporates environmental data, so it is possible the Decision Tool could inform access to subsistence species. ()
	Alaska Climate Integrated Modeling Project is focused on the Bering Sea to evaluate impacts of climate change on marine fisheries and communities. A recent news article and publication highlight the progress of this program.  ()
	Climate Ecosystem Fisheries Initiative. Funded by the Inflation Reduction Act and NOAA Fisheries, this program is a National program with Regional focus. In Alaska this year we have increased capacity to support sustained multi-species and ecosystem p...
	The Marine Ecosystems Community of Practice hosted an Arctic Marine Synthesis event on June 14, 2023 to inform the community about some ongoing synthesis projects. During the event, Elizabeth Logerwell (NOAA) and Thomas Kelly (UAF) gave a presentation...




	Risk Management and Hazard Mitigation
	4.1 Risk Management and Hazard Mitigation
	4.1 Summarize currently available data and information requirements associated with hazard and risk mitigation, adaptation, and response efforts. Synthesize community-led activities and information to identify potential needs for future efforts.
	4.1.1 (In progress) Conduct a study identifying where information used in decision-making and planning can be improved through access to new or additional data sources. This study should consider a wide range of activities associated with ongoing resp...
	The December 2024 meeting of the Risk Management & Hazard Mitigation Collaboration Team focuses on the Permafrost Discovery Gateway. ()
	People throughout Alaska have noticed a range of changes in their subsistence berry species, from changing in the timing and abundance of the berries to changes in the habitat of their berry patches. The November 2024 meeting of the Terrestrial Ecosys...
	The November 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on the power of partnerships in mapping Alaska, specifically via a presentation on the Alaska Geospatial Office (AGO). AGO provides strategic oversight o...
	The October 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on barriers to working with geospatial data and how QGreenland is working to remove those barriers. Geospatial data can be challenging to work with for a ...
	In April 2024, the Risk Management & Hazard Mitigation Collaboration Team held a meeting as part of their series to connect the research community engaged in developing tools and datasets to support communities affected by related hazards and identify...
	Summary Statement:   There has been a concerted effort amongst IARPC team members to engage with subject matter experts in both science and in Emergency Management circles to share information and better understand the challenges faced by practitioner...
	In March 2024, the Risk Management & Hazard Mitigation Team held a meeting in their series connecting the research community engaged in developing tools and datasets to support communities affected by related hazards and identify research needs in too...
	In the October 2023, the Coastal Resilience Community of Practice meeting, program managers from the NOAA NCOS 2024 Effects of Sea Level Rise (ESLR) Grant Opportunity presented on the opportunity and answered questions. This generated discussion about...
	On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-lead Richard Cullather gave an introduction by showing a current forecast o...
	On 06/08/23, the Glaciers and Sea Level CoP held a meeting with a glaciologist (Alex Robel, Georgia Tech) and a sociologist (Nadia Seeteram, Columbia) presented their research on community engagement and adaption to sea-level rise in the southeastern ...

	4.1.2 (In progress) Share findings of deliverable 4.1.1 as a means (1) to spur additional research and science communication aimed at addressing unmet needs for planning, prevention, response, and recovery and (2) to inform time-sensitive decision-mak...
	The December 2024 meeting of the Risk Management & Hazard Mitigation Collaboration Team focuses on the Permafrost Discovery Gateway. ()
	The November 2024 meeting of the Risk Management and Hazard Mitigation Collaboration Team focused on the power of partnerships in mapping Alaska, specifically via a presentation on the Alaska Geospatial Office (AGO). AGO provides strategic oversight o...
	The October 2024 Coastal Resilience Community of Practice meeting highlighted certain coastal dynamics of the Arctic Ocean that can pose unique challenges for siting and maintaining infrastructure. Examples presented included keel scouring by sea ice—...
	At the September 2024 Permafrost Community of Practice meeting, Jon O'Donnell (NPS) shared recent research on rusting rivers. He presented an emergent threat to Arctic watersheds based on observations from 75 streams in Alaska’s Brooks Range that rece...
	The 2023 Pre-field season meeting led by the Field Operations CoP was held 25 May 2023 in collaboration with the Sea Ice and Marine Ecosystems CoPs. Invited speaker Gay Sheffield of UAF Alaska Sea Grant presented on best practices for research cruise ...


	4.2 Update and improve the “Statewide Threat Assessment: Identification of Threats from Erosion, Flooding, and Thawing Permafrost in Remote Alaska Communities.”
	4.2.1 (In progress) Undertake a study to identify the top 10 threats/hazards to communities and critical remote state and Federal government infrastructure in the state of Alaska that should be included in the Statewide Threat Assessment. This might i...
	Published in 2019, the Denali Commission’s statewide environmental threat assessment report has been instrumental in helping communities, decision makers, and researchers understand data and information needs related to hazards mitigation and adaptati...
	Summary Statement:  In the past year there have been a series of efforts aimed at understanding and prioritizing threats/hazards to communities and critical infrastructure with an ultimate goal of updating the Statewide Threat Assessment (STA).  There...
	On June 15, 2021, the U.S. White House’s Subcommittee on Ocean Sciences and Technology (SOST) hosted a Coastal Resilience Workshop (CRW) for federal scientists, researchers, managers, and officials throughout the U.S. Government.  Coastal resilience i...
	NIEHS: Supporting 4 projects investigating environmental hazards. 1) Restoring Northeast Cape for the Health and Well-Being of the Yupik Communities of St. Lawrence Island, Alaska (R01, Awarded 2023) 2) Protecting the Health of Future Generations: Ass...
	NSF Award #2232980: Collaborative Research: MEGA - Mercury biogeochemical cycling and export from Greenland to the Arctic  Mercury is a toxic element that is of concern for the health of the environment and humans. There are particularly high amounts ...
	On April 20th the Terrestrial Ecosystems Community of Practice discussed the NASA Arctic-Boreal Vulnerability Experiment (ABoVE) Research Highlights and Future Plans. The presentation was given by Dr. Scott Goetz, the ABoVE Science Team lead. Dr.Goetz...
	On April 20th the Terrestrial Ecosystems Community of Practice held a webinar to learn about  new science discovery & tools in fire management from the Alaska Fire Science Consortium. The presentation was given jointly by Alison York and Dr. Randi Jan...

	4.2.2 (In progress) Upon completion of 4.2.1, establish a data collection and collation plan to include mechanisms to collect threat/hazard data that may not be readily available.; HHS-NIEHS (Lead), DHS, DOD, DOI-USGS; Target Date 10/23
	NIEHS: Supporting 4 projects investigating environmental hazards. 1) Restoring Northeast Cape for the Health and Well-Being of the Yupik Communities of St. Lawrence Island, Alaska (R01, Awarded 2023) 2) Protecting the Health of Future Generations: Ass...

	4.2.3 (In progress) Collect and integrate disparate threat/hazard information and perform modeling and analysis to understand where natural and human-made threats and hazards pose a risk to Arctic communities.; Denali (Lead), HHS-NIEHS (Lead), DOD, DO...
	The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's new Indigenous Leadership Fellows.  The meeting began with a presentation by @Michele Yatchmeneff (University of Alaska Anchorage), Education Training and Ca...
	UAF Team has been conducting interviews with stakeholders and will convene a virtual meeting in April to discuss: timeline, topics, data and plans for the STA. (Apr 30, 2024 - Target)
	Summary Statement:  The Denali Commission is working with a UAF team to update the Statewide Threat Assessment. The UAF team would like to host a virtual meeting in April with stakeholders, scientists and collaborators. At this meeting the preliminary...
	Update to the Statewide Threat Assessment Priority Area 4, Objective 4.2.3   The team from UAF has conducted interviews with people who were involved with the last iteration of the Statewide Threat Assessment. They have transcribed and compiled the in...
	In the most recent meeting of the Permafrost CoP (September 7.2023), Michelle Michaels (DoD SERDP/ESTCP) presented on the Alaska Innovation Landscape Network (AILN). The goal of the AILN is to bridge the gap between technology end-users (such as DoD i...
	Denali Commission Village Infrastructure Protection Program Manager Liza Mack met with University of Alaska Fairbanks staff and grad students to discuss next steps for updating the 2019 Statewide Threat Assessment (Statewide-Threat-Assessment-Final-Re...
	US Geological Survey host permafrost workshop: The U.S. Geological Survey is hosting a permafrost workshop in Golden, CO from September 19-21,2023. The purpose of this workshop is to bring USGS scientists together to share their permafrost related wor...
	On May 15, the Coastal Resilience CP held a meeting where deliverable 4.2.3 was discussed. Liza Mack (Denali Commission) presented the deliverable to meeting attendees. Liza indicated that the Denali Commission wants to revisit the methodology for con...


	4.3 Research to support more resilient and transformative infrastructure to withstand potential impacts from acute and long-term hazards, including those hazards brought about by climate change.
	4.3.1 (In progress) Conduct a study focused on expedient and enduring cold regions infrastructure, including water and wastewater, energy, and temporary and enduring structures. Results will be disseminated into a report that will identify and provide...
	EPA has funded an anaerobic digester test system at the U.S. National Renewable Energy Lab in Fairbanks, Alaska. (Sep 9, 2024 - Completed)
	Summary Statement:  The Alaska District of USACE and CRREL have been awarded funding through the USACE Silver Jackets Program to create building standards for Arctic Communities—in this case Alaska villages. The building standards are focused primaril...
	The Alaska District of USACE and CRREL have been awarded funding through the USACE Silver Jackets Program to create building standards for Arctic Communities—in this case Alaska villages. The building standards are focused primarily on foundational ty...
	Sharon Borland presented to the Tech FACT team about Federal Technology Transfer at the U.S. Geological Survey.  This was a plenary lecture to help the Tech FACT understand Federal contributions to the IARPC technology topic. (Mar 2, 2023 - Completed)

	4.3.2 (In progress) Conduct a study that looks at novel materials that could be used to improve resilience for physical infrastructure from the effects of hazards. Areas of interest include energy, communications, and transportation infrastructure. Sh...
	The Alaska District of USACE and CRREL have been awarded funding through the USACE Silver Jackets Program to create building standards for Arctic Communities—in this case Alaska villages. The building standards are focused primarily on foundational ty...




	Data Management
	DATA 1 Data Management
	DATA 1 Encourage and implement FAIR (Findable, Accessible, Interoperable, and Reusable) and CARE (Collective benefit, Authority to control, Responsibility, and Ethics) data management principles in the Arctic.
	DATA 1.1 (In progress) Identify verified points of contact (e.g., agency champions, data practitioners, Arctic residents, Indigenous organizations) and their areas of expertise and interests for working with the data team on exploring and implementing...
	In August 2024, OceanHackWeek 2024 was a small, hands-on, interactive workshop focused on data science for oceanography and closely related fields (e.g., marine ecology and fisheries). More information. (Aug 30, 2024 - Completed)
	Summary statement Q3 2023: Contacts were emailed and the list of confirmed contacts has been updated. This network will continued to be refined, updated, and expanded to further develop Arctic Data Management champions across the IARPC space and beyon...
	The team has verified three DoD agency champions and has drafted a list of other possible champions. (Jul 14, 2023 - Completed)
	Summary statement Q2 2023: The data management team leads have begun early brainstorming and outreach to create a list of verified points of contact (e.g., agency champions, data practitioners, Arctic residents, Indigenous organizations) with an early...

	DATA 1.2 (In progress) Data 1.2 In order to build community buy-in and promote sustained efforts, develop and revisit and update terms of reference which articulate Biennial Implementation Plan Data Management roles, activities, and metrics.; DOD (Lea...
	Summary statement Q2 2023: The Data Management co-leads have begun a draft Terms of Reference (ToR) document, and will continue revising it in the coming months. The ToR articulates the Biennial Implementation Plan Data Management roles, activities, a...

	DATA 1.3 (In progress) Based on input from engagement activities, develop and update centralized documentation of thematic areas of interest, ongoing activities, and key documents and resources that can inform deliverables and future Biennial Implemen...
	Summary statement Q3 2023: The Data Management continue to update a collaborative working document and share it via the IARPC Collaborations Data Management collaboration team page. This document streamlines the work of the Data Management FACT, facil...
	Summary statement Q2 2023: The Data Management co-leads created a collaborative working document, regularly update it during and after meetings, and shared it via the IARPC Collaborations Data Management collaboration team page. This document streamli...

	DATA 1.4 (In progress) Convene quarterly seminars, discussions, and training on FAIR and CARE data management in the Arctic. Ensure a diverse group of presenters and contributors are represented in these activities.; DOD (Lead), Denali, DHS-USCG, DOE-...
	The November 2024 meeting of the Data Management, Sea Ice, and Permafrost communities aimed to introduce and explore the implementation of CARE (Collective benefit, Authority to control, Responsibility, and Ethics) principles in Arctic research data m...
	The FAIR data management principles advocate for data management systems to be clean, organized repositories by ensuring data is Findable, Accessible, Interoperable, and Reusable. However, the reality is that our world is inherently messy and complex,...
	The August 2024 Data Management Collaboration Team meeting focused on data interoperability. The meeting goal was to discuss and explore strategies for enhancing Arctic data interoperability among research teams and among different research domains. T...
	Summary Statement   Data Management in collaboration with MOMP hosted a Data Management for Physical Samples: Discovery, Integration, and Reuse of Interdisciplinary Arctic Sample Data last February 14, 2024. This meeting focused on the management of p...
	The November 2023 Terrestrial Ecosystems community meeting hosted representatives from different archive centers holding Arctic and boreal terrestrial datasets in a panel discussion. The panel focused on best practices for archiving data and the FAIR ...
	The Data and MOMP* Collaborations Teams hosted a joint meeting focused on the management of physical samples in Arctic research, emphasizing the application of FAIR and CARE principles. Speakers also shared best practices and standards for sample shar...
	Summary statement Q3 2023: The Data Management team used its September meeting to host a presentation and discussion on the topic of where to get started building Arctic data management skills. A recording, slides, and collaborative document sharing f...
	Summary statement Q2 2023: Q2 seminar brought together 3 data management experts in a panel discussion titled “What you really need to know - A data management conversation” and was attended by ~30 participants. A Q3 seminar is planned to focus on Arc...

	DATA 1.5 (No progress) Develop a common format and structure (e.g., questions, prompts) for team meetings to help elicit and articulate perspectives on all aspects of FAIR and CARE to help work towards the community summary/synthesis products below.; ...
	The August 2024 Data Management Collaboration Team meeting focused on data interoperability. The meeting goal was to discuss and explore strategies for enhancing Arctic data interoperability among research teams and among different research domains. T...

	DATA 1.6 (In progress) Develop a summary document of perspectives on implementing FAIR and CARE in Arctic contexts.; DOD (Lead), DOE-SC, DOI-USGS, NASA, NOAA, NSF; Target Date 10/24
	The November 2024 meeting of the Data Management, Sea Ice, and Permafrost communities aimed to introduce and explore the implementation of CARE (Collective benefit, Authority to control, Responsibility, and Ethics) principles in Arctic research data m...

	DATA 1.7 (No progress) Based on the summaries mentioned in DATA 1.6, develop concise (i.e., one-pager) public-facing documents on data management considerations to align with FAIR and CARE principles.; DOD (Lead), DOE-SC, DOI-USGS, NASA, NOAA, NSF; Ta...



	Education, Training, and Capacity Building
	EDU 1 Education, Training, and Capacity Building
	EDU 1 Develop a ONE STEM hub.
	EDU 1.1 (Met) Establish a ONE STEM hub.; NOAA (Lead), DHS, DOE-AE, MMC, NSF, SI; Target Date 10/24
	The Education, Training, and Capacity Team has launched the OneSTEM Hub, a central nexus of available STEM education, training, and capacity building opportunities in the Arctic. This virtual platform includes information pertaining to STEM programs i...
	Progress is being made toward the One STEM hub through compilation of activities relevant to education, training and capacity building in the Arctic. We intend to create a web based site on the IARPC platform as an initial step to accomplishing a One ...

	EDU 1.2 (In progress) Provide access to STEM internships, skill development opportunities, and career pathways for those living in and/or with interest in the Arctic, in particular for rural and Indigenous communities. ; NSF (Lead), DHS, DOE-AE, NASA,...
	The 2023-2024 session of the IARPC Collaborations Mentorship Program wrapped up in May after connecting more than 100 researchers and other professionals to discuss career opportunities and issues, learn from and support one another, and grow together...
	NSF Award #2244212: Collaborative Research: REU Site: Arctic REU Greenland - Earth and Environmental Processes from the Inland Ice to the Ocean along the Aasivissuit-Nipisat World Heritage Corridor  Concord College, located in WV, and Montana State Un...
	Existing programs are available to those in and from the Arctic. ()

	EDU 1.3 (In progress) Engage in ongoing and respectful dialogue with communities about education, training, and capacity building needs. Document feedback.; NOAA (Lead), DHS, DOE-AE, NASA, NSF, SI; Target Date 10/24
	The September meeting of the Terrestrial Ecosystems Community of Practice introduced. IARPC's new Indigenous Leadership Fellows.  The meeting began with a presentation by @Michele Yatchmeneff (University of Alaska Anchorage), Education Training and Ca...
	The September 2024 meeting of the Education, Training, and Capacity Building Collaboration Team focused on integrating Indigenous Knowledge into school classrooms. Lynda McGilvary (UAF) presented "Cultural Connections to Alaska Science: Augmenting Mai...
	The October 2023 Arctic Education Collaboration Team meetinghighlighted newSmithsonian partnerships for culturally responsive STEAM education in Alaska.Margaret Benson (Distance Learning Manager, Office of Education, National Museum of Natural History...
	Communications exist in varying capacities with communities in the Arctic.  ()

	EDU 1.4 (In progress) Use quarterly meetings to build the STEM Education team into a robust community that supports promotion of STEM careers and skills for rural and Indigenous students.; NSF (Lead), DHS, DOE-AE, DOI-USGS, MMC, NASA, NOAA, SI; Target...
	The September 2024 meeting of the Education, Training, and Capacity Building Collaboration Team focused on integrating Indigenous Knowledge into school classrooms. Lynda McGilvary (UAF) presented "Cultural Connections to Alaska Science: Augmenting Mai...
	The May 2024 meeting of the Education, Training, and Capacity Building Collaboration Team featured a presentation about the Polar STEAM program. Polar STEAM, which stands for Science, Technology, Engineering, Arts, and Math, integrates and enhances tw...
	Summary Statement: The federal IARPC community continues to work to build a community of STEM practitioners and opportunities for students interested in STEM, especially for students from underrepresented backgrounds in the Arctic. Many of the STEM ed...
	The October 2023 Arctic Education Collaboration Team meetinghighlighted newSmithsonian partnerships for culturally responsive STEAM education in Alaska.Margaret Benson (Distance Learning Manager, Office of Education, National Museum of Natural History...
	Education FA has hosted quarterly meetings open to federal and non federal participants and in conjunction with other Collaboration teams.   Alaska Arctic Observatory and Knowledge hub  https://www.iarpccollaborations.org/members/events/23557  Broaden...




	Monitoring, Observing, Modeling, and Prediction
	MOMP 1 Monitoring, Observing, Modeling, and Prediction
	MOMP 1 Coordinate activities and communities of practice that bring together Arctic modeling, observing, monitoring, and prediction to advance Arctic research.
	MOMP 1.1 (In progress) Develop synthesis products, best-estimate datasets, model simulations, and model intercomparison studies from major Arctic field campaigns and long-term observational sites to advance the integration of observational and modelin...
	A session on Coupled-System Processes of the Arctic Atmosphere–Sea Ice–Ocean System: Harnessing Field Observations and Advancing Models has been developed for the 2024 Fall AGU Meeting.   Over 25 oral and poster presentations are planned.  https://agu...
	Multiple papers on integration of observations and modeling studies and process-based assessment of model simulations from MOSAIC have been published in 2024:  Jozef, G., Cassano, J. J., Solomon, A., Intrieri, J., and De Boer, G. (2024): Evaluation of...
	Tjernström, J., Gallagher, M., Holt, J., Svensson, G., Shupe, M. D., Day, J. J., Ferrighi, L., Khalsa, S. J., Hartten, L. M., O'Connor, E., Mariani, Z., and Godøy, Ø.: Accelerating research through community open source software for a standardized fil...
	Several papers focused on process-based assessment of model simulations from the Cold-Air Outbreaks in the Marine Boundary Layer Experiment (COMBLE) field experiment were published in 2024:  Juliano T, C Lackner, B Geerts, B Kosović, L Xue, P Wu, and ...
	One of the primary goals of the World Meteorological Organization's Year of Polar Prediction (YOPP) project is to improve the accuracy of numerical weather prediction (NWP) at high latitudes. During YOPP, seven ground-based “supersites”  in the U.S., ...
	A session on “Coupled-system Processes of the Arctic Atmosphere-Sea Ice-Ocean System: Harnessing Field Observations and Advancing Models” has been proposed for the 2024 AGU Fall Meeting. Submissions are encouraged that incorporate cross-disciplinary r...
	Summary Statement: DOE-supported researchers are organizing a model intercomparison (MIP) study based on the Cold-Air Outbreaks in the Marine Boundary Layer Experiment (COMBLE) field experiment. The MIP was accepted as a project of the Global Energy a...
	Remarkable progress has been made in recent years in the development of Machine Learning (ML) approaches and their application to Earth system science. Particularly promising are approaches that combine ML techniques with traditional Earth system mode...
	For our end-of-2023 meeting, the Modelers' Community of Practice discussed CMIP7 planning from an Arctic research perspective. CMIP is the Coupled Model Intercomparison Project, a model intercomparison framework organized by the World Climate Research...
	A poster presentation at the Dec 2023 AGU annual meeting, “COMBLE-MIP: A model intercomparison to understand LES and SCM uncertainty in marine cold-air outbreaks over the Norwegian Sea” with first author Florian Tornow (Columbia/NASA GISS), introduced...
	At the Dec 2023 AGU Annual Meeting, a session was held on “Coupled-System Processes of the Central Arctic Atmosphere–Sea Ice–Ocean System: Harnessing Field Observations and Advancing Models”. Submissions were encouraged that incorporated cross-discipl...
	NSF Award #2239668: CAREER: Improving Estimates of Changing Firn Meltwater Storage and Flux in Temperate Glacier Systems   This project will determine several firn properties such as firn thicknesses, pore volume, water storage, and changes in water s...
	Summary statement Q2 2023:   Long-term observational sites and major field campaigns produce a wealth of data for understanding the Arctic system. Development of synthesis data products and best-estimate data products from these activities are critica...
	On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-lead Richard Cullather gave an introduction by showing a current forecast o...
	USGS Presents at BLM Alaska’s Wildlife Program Meeting: Steve Matsuoka with the Alaska Science Center will be giving an invited overview of the Alaska Landbird Conservation Plan, version 2 to the Bureau of Land Management Alaska’s Wildlife and Plant P...
	Web Story on Collaborative Research about Headwater Streams of Arctic Alaska: The National Park Service has published a web story summarizing collaborative research in the publication “Sensitivity of headwater streamflow to thawing permafrost and vege...

	MOMP 1.2 (In progress) Support development of metrics that measure key Arctic processes and implementation of these metrics in benchmarking packages to facilitate model validation against observations.; DOE-SC (Lead), DOI-BLM, NOAA, USDA; Target Date ...
	The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice focuses on biases in the Arctic marine carbon cycle. ()
	The CICE Consortium (https://github.com/CICE-Consortium/About-Us) is coordinating the creation of a test suite using MOSAiC and other observational data to drive the Icepack sea ice column physics model in Lagrangian studies. Several research groups h...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	The June 2024 meeting of the Modelers Community of Practice focused on atmospheric rivers and the energy budget of the Arctic. The atmosphere transports large amounts of moisture to high latitudes, which has been shown to have significant impacts on t...
	Summary Statement:    Collaboration between DOE and NASA-supported researchers is leading to development of improved metrics and benchmarking packages from recent observations.  A new publication in Nature Climate Change compiled eddy covariance and c...
	New publication supported by NASA and DOE published in Nature Climate Change.  To estimate Boreal-Arctic wetland CH4 emissions and to understand the complex interplay between CH4 emissions and environmental factors, this study compiled eddy covariance...
	At the 2023 AGU annual meeting, a session was held on “Systematic Benchmarking of Earth System Models”, that included studies that explore benchmarking of Earth System Models, new and informative diagnostics, science performance metrics, development o...
	On July 12, 2023 the MOMP Collaboration Team held a meeting on Arctic Model Evaluation and Metrics.  A presentation on the International Land Model Benchmarking (ILAMB) project (https://www.ilamb.org/) was given by Nathan Collier, Oak Ridge National L...

	MOMP 1.3 (In progress) Provide funding opportunities for research coordination between groups working on Arctic coupled data assimilation and reanalysis, emphasizing intercomparison assessments of the full atmosphere-land-ocean-cryosphere coupled syst...
	The CICE Consortium 2024 User Workshop and Tutorial included a session on Data Integration and Assimilation.  The session featured three panelists with data assimilation expertise using CICE or other models (NOAA, Navy, CESM). The discussion was very ...
	One of the goals of the MOMP foundational activity is to “Coordinate activities and communities of practice that bring together Arctic modeling, observing, monitoring, and prediction to advance Arctic research.” Data assimilation is an exemplar of bri...
	A paper led by Princeton University and NOAA GFDL scientists presents a new methodology for joint data assimilation of sea ice thickness and sea ice cover. The study finds that the representation of Arctic sea ice volume anomalies is significantly imp...
	The DOE Biological and Environmental Research (BER) Earth System Model Development and Analysis Funding Opportunity Announcement (DE-FOA-0003228) released in November 2023 solicited research applications to advance the fundamental understanding of dyn...
	NSF has released an updated Research Coordination Networks (RCN) solicitation (NSF 23-529). The stated goal of the solicitation is: to advance a field or create new directions in research or education by supporting groups of investigators to communica...
	Summary statement Q2 2023: Reanalysis datasets are an important example of model-observation integration in which in situ and satellite observational datasets are assimilated by a numerical model to create a dynamically consistent dataset. A recent pa...
	A recent paper supported by NSF introduces a new Regional Arctic Ocean/sea ice Reanalysis (RARE) whose goal is to use the combined constraints of mesoscale ocean dynamics, historical observations, surface meteorology, and continental runoff in a data ...
	A recent paper supported by NSF introduces a new Regional Arctic Ocean/sea ice Reanalysis (RARE) whose goal is to use the combined constraints of mesoscale ocean dynamics, historical observations, surface meteorology, and continental runoff in a data ...

	MOMP 1.4 (In progress) Support ongoing work, such as observing system experiments (OSEs), to quantify the current and potential value of Arctic ocean, atmosphere, sea ice, and land observations for initialized predictions spanning daily to decadal tim...
	The November 2024 meeting of the Modelers and Marine Ecosystems communities of practice focuses on biases in the Arctic marine carbon cycle. ()
	One of the goals of the MOMP foundational activity is to “Coordinate activities and communities of practice that bring together Arctic modeling, observing, monitoring, and prediction to advance Arctic research.” Data assimilation is an exemplar of bri...
	Summary Statement: Continued development of observing system experiment frameworks is needed to best quantify the current and potential value of Arctic observations for initialized predictions.   The NASA GMAO observing system simulation experiment (...
	In a recent  paper, newer and earlier versions of the NASA Global Modeling and Assimilation Office (GMAO) Observing System Simulation Experiment (OSSE) framework are compared (Prive et al. 2023; doi.org/10.16993/tellusa.3254). An OSSE experiment for f...
	NASA’s Modeling and Prediction Program currently supports the PolarMERRA initiative, which seeks to improve polar processes in the Goddard Earth Observing Model (GEOS). Ongoing work, including improvements to the representation of sea ice and land ice...
	NASA is currently funding efforts through the Decadal Survey Incubation (DSI) program to understand the relative benefits of polar focussed remotely sensed data for improving sea ice and land ice state estimation and predictive capabilities. The Cryo ...
	The scarcity of data in the Arctic region necessitates an adequate understanding of how new and proposed observing systems will impact analyses. The NASA Global Modeling and Assimilation Office (GMAO) has recently updated its observing system simulati...
	A preprint led by NASA JPL scientists and published in Nov 2023, “More Frequent Spaceborne Sampling of XCO2 Improves Detectability of Carbon Cycle Seasonal Transitions in Arctic-Boreal Ecosystems”, doi:10.22541/essoar.170000369.94748519/v1, describes ...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...
	On March 23, the Modelers Community of Practice met to hear presentations on new and novel efforts on the seasonal prediction of Arctic sea ice cover. Our motivation was to understand current progress and efforts in statistical modeling, which may off...

	MOMP 1.5 (Met) Hold regular joint meetings of the Observing and Modeling communities of practice to better coordinate these communities of practice, bridge the communication gap between the modeling and observation science communities, and support the...
	The Physical Oceanography Community of Practice held a meeting in March 2024 on Ocean Boundary Layer Modeling and Observing. The Arctic sea-ice extent and thickness are rapidly declining due to rising temperatures, significantly impacting the interact...
	Summary statement Q2 2023: MOMPs public collaboration team meetings focus on joint activities that bring together both the Observing and Modeling Communities of Practice. On May 3, the MOMP meeting on “Synthesis Data Products and Modeling from Arctic ...
	On May 3, MOMP held a collaboration team meeting on "Synthesis Data Products and Modeling from Arctic Field Campaigns and Long-term Observational Sites" that included both the Observing and Modeling Communities of Practice. (Jul 7, 2023 - Completed)
	In February 2023, RNA CoObs hosted a dual session at the Alaska Forum on the Environment, held in Anchorage, Alaska, focusing on Observing for community decision-making. This included a panel session with invited experts from the Alaska Arctic observi...
	In tandem with US AON, RNA CoObs hosted a day-long dialogue with First Alaskans Institute on October 3, 2022, focused on strengthening working relationships with the Alaska Native community. This was a hybrid meeting held in tandem with the RNA CoObs ...


	MOMP 2 Support assessment, gaps analysis, and intercomparisons to understand observational and modeling needs in Arctic research.
	MOMP 2.1 (Met) Develop an online tool for the research community to support expert elicitation and data visualization for the value tree gaps analysis methodology.; NOAA (Lead), NASA, NSF; Target Date 10/24
	US AON’s Benefit Tool allows scientists and communities to illustrate the value of their work and identify critical gaps by systematically evaluating how observational systems, data products, and applications connect to societal benefit. US AON has de...
	Q3 Summary Statement: A foundational Arctic observational capability requires a sustained, coordinated, and integrated observing network.  Understanding gaps in the current observational system is a critical part of planning and developing that sustai...
	Minimum viable product / beta version of the tool will be available mid-October. This tool will undergo testing via the US AON Expert Committee on Methods, as well as through small case studies. A more complete version of the tool is expected to be co...
	"Value tree gaps analysis" methodology is being renamed and re-branded as US AON's Benefit Tool. (Oct 11, 2023 - Completed)
	The Observations, MOMP, and PA4 teams held a meeting on Oct 10, 2023 titled "Applying US AON’s Benefit Tool to risks and hazards" during which the US AON team presented an overview of the Benefit Tool and methodology.  (Oct 10, 2023 - Completed)
	US Arctic Observing Network (US AON) staff are partnering with developers at the National Snow and Ice Data Center (NSIDC) to develop an online tool for the research community to support expert elicitation and data visualization for the value tree gap...
	The US Arctic Observing Network (US AON) is convening an expert committee on methods to advance the value tree gaps analysis methodology. The committee is providing suggestions on topics from communication to data management to partnership development...

	MOMP 2.2 (In progress) Conduct observational gaps analysis case studies using the value tree methodology to inform understanding of the capabilities, opportunities, and gaps in Arctic observing and data systems, with an initial focus on risk hazard an...
	Q4 2024 Summary Statement: US AON initiated work on its IARPC deliverable in February 2023, beginning with a rigorous scoping process to identify topics within risk management and hazard mitigation for inclusion in its ‘first round’ deliverable. US AO...
	After engaging in more than 40 dialog sessions from February to October, US AON provided participants with individual and group-wide results with a request to review and provide feedback. The individual results were notes from each particular discussi...
	Q3 Summary Statement: A foundational Arctic observational capability requires a sustained, coordinated, and integrated observing network.  Understanding gaps in the current observational system is a critical part of planning and developing that sustai...
	Over 40 scoping meetings have been held with organizations involved in risks and hazards work in Alaska. US AON has used the scoping information to identify case studies for analysis. A public meeting (link) was held on October 10th to share progress ...
	US AON Staff has met conducted more than 20 scoping meetings across Federal agencies, IARPC Collaboration Teams and with non-Federal partners in the state of AK to identify key topics for this analysis. We have plans to conduct the remaining scoping c...
	RNA CoObs team members Alice Bradley and Hajo Eicken, along with others, published a paper on Shared Arctic Variables and observing system requirements and priorities: Bradley, Alice, Hajo Eicken, Olivia Lee, Anna Gebruk, and Roberta Pirazzinie. "Shar...

	MOMP 2.3 (In progress) Provide support and/or funding opportunities for researchers to participate in existing Arctic-focused model intercomparison projects and explore the feasibility of developing new model intercomparison projects focused on the Ar...
	Interagency coordination and support of Arctic modeling research priorities and support for researchers to participate in and conduct model intercomparison studies to understand and improve gaps in modeling and predictability of the Arctic system is a...
	The October 2024 meeting of the Modelers Community of Practice focused on  the federal government's role in research into solar radiation modification (SRM), a potential means to mask the effects of global warming. The meeting explored the intersectio...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) had its inaugural Workshop and Early-Career School, February 13-16, in Santa Fe, NM, and published the workshop report in August. During the workshop, 9 collaborative projects were pr...
	One of the primary goals of the World Meteorological Organization's Year of Polar Prediction (YOPP) project is to improve the accuracy of numerical weather prediction (NWP) at high latitudes. During YOPP, seven ground-based “supersites”  in the U.S., ...
	Summary Statement: Model intercomparison studies are an important avenue for identifying and addressing biases or gaps in understanding in Earth System Models.   An important international project is the Coupled Model Intercomparison Project (CMIP), w...
	Remarkable progress has been made in recent years in the development of Machine Learning (ML) approaches and their application to Earth system science. Particularly promising are approaches that combine ML techniques with traditional Earth system mode...
	In their final meeting of 2023, the Modelers' Community of Practice discussed CMIP7 planning from an Arctic research perspective. CMIP is the Coupled Model Intercomparison Project, a model intercomparison framework organized by the World Climate Resea...
	A new paper supported by DOE investigates the sea ice and cloud processes that may contribute to spread in Bjerknes compensation across fully coupled models in the Coupled Model Intercomparison Project (CMIP6).  Paper: Kurtakoti , Prajvala, Wilbert We...
	On December 21, 2023, the Modelers' Community of Practice discussed CMIP7 planning from an Arctic research perspective. CMIP is the Coupled Model Intercomparison Project, a model intercomparison framework organized by the World Climate Research Progra...
	Funded by the US Department of Energy, the Warming Permafrost Model Intercomparison Project (WrPMIP) is working to improve permafrost representation in state-of-the-art carbon cycle models. The approach involves creating site-level observationally bas...
	NSF provides funding opportunities for a wide range of Arctic-related research activities, potentially including model intercomparison projects, through its Arctic Research Opportunities solicitation (NSF 23-572). The goal of this solicitation is: to ...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...
	Summary statement Q2 2023:   Climate models have biases in the representation of many aspects of the Arctic Earth system (e.g., ocean stratification, clouds) that are both persistent from generation to generation and common to many models. The Modeler...
	On March 23, the Modelers Community of Practice met to hear presentations on new and novel efforts on the seasonal prediction of Arctic sea ice cover. Our motivation was to understand current progress and efforts in statistical modeling, which may off...

	MOMP 2.4 (In progress) Conduct workshops to identify Arctic modeling needs and priorities across research and operational modeling communities.; DOE-SC, NASA, NOAA, NSF; Target Date 10/24
	The August 2024 meeting of the Modelers Community of Practice focused on the use of model large ensembles for studying Arctic change. Earth System Models (ESMs) are invaluable tools to explore the causes and impacts of the rapid changes that are takin...
	The Community Ice Code (CICE) Users Workshop and Tutorial (May 21-23, 2024), held in Santa Fe, New Mexico, attracted nearly 60 participants from Europe, Asia, Australia, and North America (both in person and online), and covered topics touching on eve...
	A workshop on the Future of Greenland ice Sheet Science (FOGSS) was held at the University of Idaho in April 2024.   https://www.fogss-workshop.org/2024-workshop/ The workshop was sponsored by NASA Cryospheric Sciences and the NSF Office of Polar Prog...
	Remarkable progress has been made in recent years in the development of Machine Learning (ML) approaches and their application to Earth system science. Particularly promising are approaches that combine ML techniques with traditional Earth system mode...
	A summary of the NOAA Sea Ice Modeling Collaboration Workshop was published in the BAMS Nov 2023 issue (https://doi.org/10.1175/BAMS-D-23-0253.1).  The workshop included 55 participants from across NOAA research laboratories, NOAA line offices, other ...
	The January 2024 meeting of the Monitoring, Observing, Modeling, and Prediction (MOMP) Collaboration Team focused on the outcomes of the "Observing, Modeling, and Understanding the Circulation of the Arctic Ocean and Sub-Arctic Seas" workshop hosted b...
	The Consortium for the Advancement of Marine Arctic Science (CAMAS) has been recently established to facilitate and enhance international collaboration on marine Arctic science. The overall aim of CAMAS is to advance the understanding and model repres...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...
	The Future of Greenland ice Sheet Science (FOGSS) 2023 workshop was a hybrid meeting held March 22-24, 2023, at the Georgia Tech Institute for Technology with over 70 in-person participants and up to 150 online participants from across the U.S. scient...

	MOMP 2.5 (Met) Publish observing report tasked to the United States Arctic Observing Network (US AON) Board via IARPC.; NSF (Lead), DOD, DOI-BOEM, DOI-NPS, DOI-USGS, EPA, HUD, NASA, NOAA, SI; Target Date 12/22
	Summary statement Q2 2023: The US AON Board completed and published the report, “On the Need to Establish and Maintain a Sustained Arctic Observing Network”, requested by Congress. The report recommends a focus on:  Support for coordinated, integrated...
	This report was conveyed to the House Appropriations Committee by the deadline on December 15, 2022 and posted. (Dec 15, 2022 - Completed)


	MOMP 3 Support coordination and engagement with Federal, international, and non-Federal partners who are conducting monitoring, observing, modeling, and prediction of the Arctic.
	MOMP 3.1 (In progress) Support participation of United States researchers in international Arctic modeling and prediction efforts in order to quantify and improve the predictive capabilities of Arctic models as evidenced by relevant scientific papers,...
	The CICE consortium implemented a new C-grid modeling capability for CICE, needed by multiple modeling centers for effective ice-ocean coupling with their C-grid ocean models.   A journal article documenting the new capability is in review. ()
	A special issue on "Model Intercomparison and Improvement Projects (MIIPs) for the polar regions and beyond" was jointly organized between Geoscientific Model Development and Earth System Science Data by Matthew Shupe (U. Colorado), Gunilla Svensson (...
	The October 2024 meeting of the Modelers Community of Practice focused on  the federal government's role in research into solar radiation modification (SRM), a potential means to mask the effects of global warming. The meeting explored the intersectio...
	In April 2024, the Permafrost and Modelers communities of practice held a meeting about biases in the representation of permafrost carbon processes in US Earth system models. Accurate representation of permafrost carbon emissions in Earth system model...
	At the American Meteorological Society (AMS) meeting in Feb 2024, John Cassano (University of Colorado) presented an evaluation of the polar atmospheric boundary layer in an ensemble of Arctic regional weather and climate models using observations fro...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...
	Modeling Community of Practice member Alexandra Jahn is co-chairing a session on Arctic Ocean change and processes at the Ocean Sciences Meeting 2024.     https://agu.confex.com/agu/OSM24/prelim.cgi/Session/193716   This session aims to foster discuss...
	Summary statement Q2 2023: Climate models have biases in the representation of many aspects of the Arctic Earth system (e.g., ocean stratification, clouds) that are both persistent from generation to generation and common to many models. The Modelers ...
	A session on Predictions and Predictability in the High Latitude Climate System has been proposed for the AGU 2023 Fall meeting.  This session seeks to facilitate a discussion of Arctic and Antarctic predictions, and to promote development in the appl...
	On June 1, the Modelers Community of Practice (CP) organized the first in a series of sessions focusing on Arctic biases in US Earth system models. The goal of this series is to bring together representatives of the modeling centers and system experts...
	NSF Award #2301869: Activities of the Polar Research Board (2023-2026).   The PRB provides a forum for leading scholars, federal agencies, and other stakeholders to explore needs, challenges, emerging issues, and opportunities for polar science, inclu...

	MOMP 3.2 (In progress) Coordinate communication of information about field activities to Alaska communities where the research is being conducted through the research expedition vessel status tracker and spring and fall reports on research season acti...
	The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced Arctic Watch, a nonprofit organization whose mission is to employ technology, communications and local expertise to enhance safe, secure, and environmentally resp...
	The October 2024 meeting of the Sea Ice Community of Practice provided updates on recent Arctic sea ice conditions from satellite observations and forecasting and an update on summer 2024 field observations.   (Oct 7, 2024 - Completed)
	The 2024 Pre-Field Season Meeting was cohosted by the Field Operations, Marine Ecosystems, and Sea Ice communities of practice on April 24. The meeting featured lighting-talk presentations from principal investigators leading research expeditions in A...
	Summary statement: The Field Operations Community of Practice (FOCP) has continued its work to coordinate, update, and disseminate information related to vessel based research (the vessel matrix) and the mooring matrix to share that information with t...
	On February 12th, 2024 the Sea Ice Community of Practice held a Sea Ice Coordination meeting. The purpose of this meeting was to update the community on observations and sea ice field activities planned during the 2024 season and to facilitate coordin...
	In Spring 2023, the Field Operations Community of Practice Team Leads and Liz Weinberg, Sarah Tucker, and Katy Smith led the compilation of the Research Expedition Vessel Status Tracker. The website went live in May 2023 and includes new features such...

	MOMP 3.3 (In progress) Coordinate U.S. Federal Arctic observing and modeling research efforts with other relevant U.S. interagency groups (e.g., ICAMS, USCLIVAR, USGCRP, and USGEO) to identify priority activities to support the Arctic component of Ear...
	Interagency collaborations to improve sea ice modeling through the CICE consortium, which contribute to the Earth System predictability roadmap, are coordinated and reported through both IARPC and the USGCRP's Interagency Group on Integrative Modeling...
	At the 10th US Climate Modeling Summit (held May 2024) organized by the USGCRP's Interagency Working Group on Integrative Modeling (IGIM), the 6 US-based Coupled Modeling Intercomparison Project (CMIP)-class modeling centers (DOE-E3SM, NSF/NCAR-CESM, ...
	The January 2024 meeting of the Monitoring, Observing, Modeling, and Prediction (MOMP) Collaboration Team focused on the outcomes of the "Observing, Modeling, and Understanding the Circulation of the Arctic Ocean and Sub-Arctic Seas" workshop hosted b...
	Q3 Summary Statement: Many interagency groups  that work on global climate, meteorology, earth observations, and modeling include Arctic-related work as part of their efforts.  To improve coordination between these groups and IARPC research efforts, M...
	The MOMP co-chairs and coordinator met with the coordinator of the USGCRP Integrated Observations Interagency Working Group to discuss coordination on observational activities.  Discussion topics included potential coordination around databases of obs...
	An IARPC-wide webinar on the Alaskan chapter of the USGCRP 5th National Climate Assessment is planned for November to inform IARPC collaboration teams about the NCA and to promote more communication and coordination between IARPC and the NCA team. ()
	On June 22, the Modelers and Terrestrial Ecosystems Communities of Practice met to hear presentations on the seasonal forecasting of Arctic Wildfire conditions. Modeler CoP co-lead Richard Cullather gave an introduction by showing a current forecast o...
	A meeting with the ICAMS Earth System Predictability Joint Action Group  is scheduled for August 7, 2023.  IARPC will provide updates on ongoing Arctic research activities related to Earth System Predictability and the group will discuss paths for coo...


	MOMP 4 Support best practices in field observations and modeling.
	MOMP 4.1 (In progress) Build on existing efforts within Federal agencies to share resources and implement best practices for improving field safety culture, diversity, and inclusivity, and enforcing safe working environments in the field, including bo...
	The October 2024 meeting of the Field Operations Community of Practice (FOCP) introduced Arctic Watch, a nonprofit organization whose mission is to employ technology, communications and local expertise to enhance safe, secure, and environmentally resp...
	On April 1, 2024, the Early Career Community of Practice cohosted a meeting with the U.S. Association of Early Career Scientists (USAPECS) about being a successful, safe, respectful researcher in the field. This webinar gave early career researchers a...
	Summary statement  The IARPC enterprise continues to put great emphasis on developing and implementing best practices for improving field safety culture, diversity, and inclusivity in field environments. The Field Operations Community of Practice incl...
	Q3 Summary Statement: Federal agencies and IARPC researchers continue to share resources and implement best practices improving field safety culture, diversity, and inclusivity, and enforcing safe working environments in the field.  NSF has implemente...
	Colleen Iversen from Oak Ridge National Laboratory will be giving a presentation at the DOE Biological and Environmental Research federal Advisory Committee (BERAC) meeting on October 19, 2023 on “Building a Culture of Safety and Trust in Team Science...
	New in NSF 23-1 Proposal & Award Policies and Procedures Guide (PAPPG) "Chapter II.E.9, Safe and Inclusive Working Environments for Off-Campus or Off-Site Research, describes the new requirement for the AOR to certify that an organization has a plan i...
	‘Building inclusive environments and navigating power imbalances in Arctic fieldwork’ panel discussion on Tuesday, March 28th, from 11am to 12.30pm MT (beginning 1pm ET | 9amAKT) via zoom. This discussion was cohosted by  Polar Science Early Career Co...

	MOMP 4.2 (In progress) In coordination with the IARPC Diversity and Inclusion Community of Practice and the Participatory Research and Indigenous Leadership in Research Foundational Activity, promote and support best practices for improving diversity ...
	At the 2024 Navigating the New Arctic (NNA) Annual Community Meeting, various sessions and gathering were held that relate to Deliverable MOMP 4.2. The overall theme of the meeting was UUMMATIÑ IÑUURUQ: Collaborating for equitable Arctic research, eng...
	The Diversity & Inclusion Community of Practice launched a living document listing resources about diversity, equity, inclusion, and accessibility in Arctic research. This list is meant as a starting point for people learning about these topics, and w...
	On August 2, 2023, the Observing Community of Practice held a collaboration team meeting about the upcoming Arctic Observing Summit, which aims to provide guidance based on the best available knowledge for the design, implementation, coordination and ...
	Led by the Indigenous liaison team, RNA CoObs is exploring and fostering potential networks around three themes with the intention of supporting the establishment of SAON ROADS Shared Arctic Variable Expert Panels: salmon, harmful algal blooms (HABs) ...
	Following the Arctic Observing Summit 2022, RNA CoObs supported Indigenous expert Kaare Erickson to help create the Food Security Working Group AOS Workshop Report, What does it mean to observe Indigenous food security? Arctic Observing Summit 2022 Wo...
	Craig Chythlook, RNA CoObs Indigenous Liaison, served as IARPC Arctic Observing System Collaboration Team co-lead; Chythlook also held an Indigenous Leadership Fellowship with IARPC. (Mar 31, 2023 - Completed)
	Craig Chythlook and Maureen Biermann made key contacts with potential Expert Panelists at the United Tribes of Bristol Bay Sustainability Summit in February 2023. Chythlook has also attended numerous decision-making spaces around salmon management in ...

	MOMP 4.3 (In progress) In coordination with the Data Management foundational activity, promote and support FAIR and CARE principles for observational and modeling data.; DOE-SC (Lead), NOAA; Target Date 10/24
	Summary Statement  The MOMP and the Data Management foundational activity teams have worked together to make advance progress on the implementation of FAIR and CARE principles for observational and model data. The teams hosted the first webinar that w...
	The Data and MOMP* Collaborations Teams hosted a joint meeting focused on the management of physical samples in Arctic research, emphasizing the application of FAIR and CARE principles. Speakers also shared best practices and standards for sample shar...
	On September 25th, 2023 the Sea Ice Community of Practice held a meeting on the topic of 2023 sea ice conditions, predictions, and forecasts. The primary objectives of this meeting were to provide a comprehensive update on current sea ice conditions a...




	Participatory Research and Indigenous Leadership in Research
	PILR 1 Participatory Research and Indigenous Leadership in Research
	PILR 1 Fulfill Federal requirement to consult with Federally recognized Tribes and Alaska Native Corporations.
	PILR 1.1 (In progress) Create a best practices document on meaningful consultation and engagement on Arctic research with Alaska Indigenous communities that is applicable to all Federal agencies.; DOI-FWS (Lead); Target Date 10/23
	The Biden-Harris Administration announced new actions and progress supporting Tribal Nations and Native communities ahead of the third annual White House Tribal Nations Summit. ()
	Summary statement 2.1: USFWS Crystal Leonetti and Leah Shizuru created and released an online science self-guided toolkit entitled “Ikaayutiŋat: Co-Production of Knowledge Toolkit.” ()

	PILR 1.2 (In progress) Evaluate the Principles for Conducting Research in the Arctic 2018, and update as needed based on the evaluation.; NSF (Lead); Target Date 10/23
	IARPC created a new logo graphic reframing the Principles for Conducting Research in the Arctic as SHARE Principles. This new SHARE graphic and acronym does not change the core principles, but rather further foregrounds the critical importance of Indi...
	Summary statement 1.2 The PILR team continued to gather essential input from Indigenous communities and leadership and academics to better craft the Principles’ survey. Specifically, non-federal Co-Lead Cana Uluak Itchuaqiyaq (Virgina Tech) was invite...
	PILR 2.1 We met with USFWS Intern Leah Shizuru to consult on her lead work creating media materials for a science toolkit. ()
	IARPC Participatory Research and Indigenous Led Research (PILR) Q2 Report  Co-Leads: Cana Uluak Itchuaqiyaq (Virginia Tech), Nicole Herman-Mercer (USGS), Liam Frink (NSF)  7/13/23  Summary of PILR Q2 accomplishments towards Deliverable 1.2:  Weekly co...

	PILR 1.3 (No progress) Develop and deliver training for agencies to implement the Principles for Conducting Research in the Arctic.; DOI-FWS (Lead); Target Date 10/24

	PILR 2 Engage Arctic communities and individuals in research in a way that is meaningful to them.
	PILR 2.1 (In progress) Create a training toolkit for scientists that can be self-guided and used as needed. Topics may include cross-cultural communication, consultation, participatory research, Indigenous Knowledge, overview of Indigenous culture gro...
	The National Science Foundation has created a series of learning modules to provide researchers with foundational information as well as a general cultural orientation for working with Indigenous peoples in Alaska. They are freely available to encoura...
	Adelheid Hermann, co-investigator at ACCAP, developed a set of resources to help researchers, academics, federal, and state agencies working in rural Alaska understand the current landscape and complexities of Tribal communities. Learn more and downlo...
	The U.S. Fish and Wildlife Service, Alaska Pacific University, Northern Latitudes Partnership, and Alaska Conservation Foundation offered an 11-week course titled "Indigenous Stewardship and Meaningful Collaboration." This advanced level course was in...
	Leah Shizuru (intern with DOI -  FWS) is creating a self-guided toolkit for scientists that will provide information on Indigenous Knowledge, co-production of knowledge, meaningful consultation & engagement and Indigenous culture groups via StoryMaps....

	PILR 2.2 (In progress) Create a report of examples where IARPC member agencies have engaged Indigenous Knowledge holders in research.; Target Date 10/23
	USGS Participates in Community Engagement on Salmon Declines: Alaska Science Center Research Fish Biologist Vanessa von Biela traveled to Emmonak in western Alaska on March 15, 2023, to participate in a community meeting. This meeting is part of a new...

	PILR 2.3 (In progress) Request that each Priority Area Collaboration Team host regular meetings that meaningfully engage with Indigenous leaders, groups, and/or communities. This includes developing a list of contacts to support requests for engagemen...
	Two Indigenous Leadership Fellows, Caitlynn Tautuk Hanna and Michele Yatchmeneff, have joined the IARPC Secretariat. These fellows will serve as team leaders for the Terrestrial Ecosystems Community of Practice and the Education, Training, and Capacit...
	IARPC held a webinar in June 2024 about the Alaska Native  Health Consortium (ANTHC) report The Unmet Needs of Environmentally Threatened Alaska Native Villages: Assessment and Recommendations. The nationally significant Unmet Needs Report recommends ...
	In May 2024, the Technology Innovation & Application Collaboration Team held a meeting to create a space to share and learn about climate impacts on food cellars/caches—a critical method of food storage for subsistence foods. Thawing and flooding of f...
	In October 2023, the Education, Training, and Capacity Building Collaboration Team hosted a meeting about the Smithsonian-funded project “Together We Thrive; Community-Based, Culturally Responsive-Sustaining Science Education.”  Goals of the project i...
	In July 2023, IARPC held a webinar on the Circumpolar Biodiversity Monitoring Program’s (CBMP) Coastal Monitoring Plan implementation. CBMP is an international collaborative effort involving scientists, governments, Indigenous Peoples' organizations, ...

	PILR 2.4 (No progress) Analyze and develop a report on broader impacts of science/research teams on Indigenous health and resilience.; Target Date 10/24
	PILR 2.5 (In progress) Hold interagency meetings/workshops to identify mechanisms for Federal agencies to effectively communicate science plans and findings among themselves and with communities. ; Target Date 10/24
	The National CASC hosted a webinar series on how to integrate Indigenous Knowledges (IK) into Federal research and resource management programs. The series is now available to stream in its entirety on the USGS website. This series centers Indigenous ...
	A new publication summarizes the current understanding of declines in western Alaska Chinook salmon populations and pathways forward based on an April 2022 workshop. The workshop convened 48 experts from Alaska Native communities, tribal organizations...
	USGS Polar Bear Program Hosts Workshop: On June 15, 2023 the USGS Alaska Science Center Polar Bear Research Program hosted a hybrid workshop at the Alaska Science Center to review studies completed under the current 5-year research plan and solicit in...


	PILR 3 Develop guidance for agencies to consistently apply participatory research and Indigenous leadership in research.
	PILR 3.1 (No progress) Co-define “Indigenous leadership in research” with Tribes, Indigenous organizations, and Federal agencies; and integrate into the Principles for Conducting Research in the Arctic and its training toolkit and best practices docum...
	PILR 3.2 (No progress) Hold interagency meetings/workshops to identify methods to streamline contracting/agreements and compensation processes to make co-stewardship and co-production in research more equitable and achievable.; Target Date 10/23
	PILR 3.3 (In progress) Convene discussions to identify mechanisms to foster equitable pathways for Indigenous leadership in research.; Target Date 10/24
	In May 2024, the Participatory Research and Indigenous Leadership in Research Collaboration Team hosted a meeting about changes to the NSF Proposal & Award Policies & Procedures Guide (PAPPG) focused on Tribal Nation approvals and resources. Caroline ...
	In February 2024, the Participatory Research and Indigenous Leadership in Research Collaboration Team and Early Career Community of Practice held a meeting about NSF's Safe and Inclusive Fieldwork (SAIf) plans. The meeting provided (1) an orientation ...
	In May 2023, the Participatory Research and Indigenous Leadership in Research Collaboration Team held a meeting about equitable Arctic research. Research collaborators and sisters Corina Qaaġraq Kramer (Iñupiaq, Aqqaluk Trust) and Cana Uluak Itchuaqiy...

	PILR 3.4 (In progress) Identify best practices for Federal agencies to support capacity for Tribes and Indigenous Knowledge holders in research. Distribute guidance on best practices to IARPC agencies.; Target Date 10/24
	The National CASC hosted a webinar series on how to integrate Indigenous Knowledges (IK) into Federal research and resource management programs. The series is now available to stream in its entirety on the USGS website. This series centers Indigenous ...
	Alaska Region USGS-USFWS Proposal Format Encourages Co-Production of Knowledge: Each year, USFWS Regions across the country accept research proposals from USGS and USFWS collaborators that address priority science needs identified by the USFWS through...

	PILR 3.5 (Met) Ensure consistent terminology for Indigenous Traditional Ecological Knowledge, Indigenous Knowledge, Traditional Ecological Knowledge, and Local Knowledge for IARPC. Suggest primary language for IARPC be Indigenous Knowledge. ; Target D...
	The White House Council on Environmental Quality (CEQ) and the White House Office of Science and Technology Policy (OSTP) jointly released new government-wide guidance and an accompanying implementation memorandum for Federal Agencies on recognizing a...




	Technology Innovation and Application
	TIA 1 Technology Innovation and Application
	TIA 1 N/A
	TIA 1.1 (In progress) Technology is a crosscutting challenge for Arctic researchers, as the Arctic setting requires dedicated investments in technology support to make research activities possible. The Technology Innovation and Application Foundationa...
	The May 2024 meeting of the Technology Innovation and Application Collaboration Team created  space to share and learn about climate impacts on food cellars/caches—a critical method of food storage for subsistence foods. Thawing and flooding of food c...
	This quarterly meeting of the Technology Innovation and Application Foundational Area Collaboration Team (Tech FA) continued the series of presentations from the year on the implementation and transfer of technology across a range of sectors. The Marc...
	Tech FACT developed a strategic plan that codified it's year one activities, and developed a cyclical yearly plan that would define it's quarterly foci, including external engagement, cross IARPC team engagement, and Tech FACT team engagement.  This a...
	Led the organization of a collaborative meeting for October, led by the Tech FA, on advances in technology for the measurement of methane emissions. The meeting is held in collaboration with PA2, MOMP, Permafrost, and Observations. During this quarter...
	Justin Manley, the president of the Marine Technology Society, highlighted three marine research technology development areas, including robotics platforms, acoustic measurements, and eDNA.  When ask about the boundary between data and technology team...





