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Executive Summary

The climate is warming in northern latitudes at over twice the rate of other parts 

of the globe. Alaska is experiencing significant shifts in the intensity and frequency 

of extreme events related to temperature, precipitation, sea ice, coastal erosion, 

and marine and terrestrial ecosystems. These changes pose great risks to 

communities throughout Alaska, but especially to rural and Native communities 

given their intimate connections to the land, water, and animals, as well as a history 

of colonization and injustice. Climate change and extreme events are affecting 

transportation, infrastructure, food security, public health, and safety. Demand for 

climate information and for the interpretation and application of this information 

is increasing, as are requests for assistance in adaptation planning by Alaskan 

stakeholders.

During this performance period, ACCAP’s strategic foci included:
• Expanding and strengthening ACCAP partnerships and stakeholder engagement
• Advancing coastal community resilience and adaptation
• Assessing variability trends and societal impacts of extreme climate events
• Creating innovative decision-relevant sea ice information and services
• Building capacity for informing decisions and creating use-inspired science

One highlight from this period is expanding ACCAP’s outreach and engagement with the addition of Rick 
Thoman as a Climate Specialist in 2018. Thoman was a frequent collaborator with ACCAP over the years 
and joined the ACCAP team after his retirement as forecaster and Alaska Region Climate Science and 
Services Program Manager with the National Weather Service. Through his many research, communication, 
and engagement efforts, Thoman has broadened ACCAP’s reputation as a  trusted source for climate 
information in Alaska. 

Photo: Alison Hayden



WELCOME

5

His expertise has allowed ACCAP to develop numerous and widely-used 
communication products on news and social media. He is also a key contributor 
to the Alaska’s Changing Environment publication, which has also been 
widely used by a broad audience. This format became a standard for many 
publications about climate that followed. 

ACCAP’s focus on extreme events during this reporting period highlighted 
the fact that the greatest impacts of climate change are caused by extreme 
events, not changes in climate averages (Walsh et al 2020, Walsh et al 2021, 
Walsh and Brettschneider 2019). Extreme events that are especially impactful 
in Alaska include coastal storms, icing (freezing rain), dry periods (favoring 
wildfires) and extreme sea ice seasons. Research on extreme event impacts in 
Nome has documented these impacts over time (Kettle et al. 2020a). Coupled 
with Thoman’s real-time outreach and communication efforts in the Bering Sea 
region, this research has advanced ACCAP’s contributions to communities and 
decision makers responding to these events. 

ACCAP has also made considerable steps forward in our co-production 
approach to climate adaptation planning through direct partnership with 
local indigenous entities in Kake, Alaska (Figus et al 2022). Postdoctoral fellow 
Elizabeth Figus has built trusted and equitable relationships in the community 
of Kake, leading to the creation of the Kake Climate Partnership, which focuses 
on enhancing local workforce development, monitoring marine and river water 
quality, and engaging the community in a project evaluation process.

It is also notable that during this period ACCAP accelerated the inclusion of 
Indigenous Alaskans in their work. Adelheid Herrmann, Margaret Rudolf, Eva 
Burk, Delores Gregory, and Malinda Chase have all come on board in the past 
five years, giving us a Native Alaskan presence and perspective that was largely 
missing previously. 

ACCAP also conducted a programmatic external evaluation in 2019 and 2020, 
which served as the foundation for a strategic visioning process with our 
Advisory Board. Through this process we defined our vision as healthy and 
thriving Alaskan communities, economies, and ecosystems in a changing 
climate. ACCAP’s updated mission is to conduct innovative and collaborative 
research and engagement to inform climate policy, decision making, and action 
for a just and sustainable future.

While the ACCAP team accomplished many of their goals during this reporting 
period, there were delays and changes to projects due to the COVID-19 
pandemic. In some cases, field work in rural Alaskan communities was halted 
for a 6-month period or longer. When field work resumed, travel costs were 
often significantly higher due to the longer stays needed to meet quarantine 
requirements. Professional meetings were canceled or held virtually, which 
restricted networking, relationship building, and stakeholder engagement, 
core elements to ACCAP’s work. Many restrictions have now been lifted and, 
although the effects of the pandemic are still being felt, ACCAP is working to 
reestablish collaborations and continue relationship building efforts. 

This report highlights our NOAA collaborations and outlines key projects and 
activities in each of our focal areas.  A list of publications is provided at the end 
as is an Appendix of select outreach products.

by the numbers

Webinars

3 series
201 webinars
8,075 participants

Student Matriculation

6 Master’s students
5 Ph.D. students
10 Post-Doctoral Fellows

Website Statistics (since 2019)

99,962 views
42,306 visitors

News and Social Media

16,200 direct news media mentions
10,300 Twitter followers

Publications

70 peer reviewed
19 not peer reviewed
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NOAA collaborations

ACCAP has built strong collaborative partnerships with several NOAA programs and 

NOAA-funded organizations in Alaska. ACCAP is an active team member in the NOAA 

Alaska Regional Collaboration Team, including the Indigenous Engagement Working 

Group. Partnerships have been continued and strengthened with the NOAA National 

Weather Service, NOAA Arctic Program, Alaska Sea Grant, Alaska Ocean Observing 

System, and the Geographic Information Network of Alaska. ACCAP also collaborated 

across the NOAA Climate Adaptation Partnerships / Regional Integrated Sciences 

and Assessments (CAP/RISA) Program with the Southern Climate Impacts Planning 

Program (SCIPP) through a leveraged Climate Program Office Community and 

Societal Interactions Division project to build resilience to extreme events and water 

hazard planning in rural communities.

Alaska Ocean Observing System and ACCAP have worked closely on several 
projects including the Bering Sea reports, Pan Arctic Sea Ice Atlas, Adapt Alaska, 
and the Alaska Ocean Acidification Network. ACCAP also provided networking 
and technical support to several AOOS events. In addition, AOOS’s Senior Advisor 
and Executive Director are active members on the ACCAP Advisory Board. The 
Director of the Alaska Ocean Observing System is an ex officio seat on ACCAP’s 
Advisory Board.

Alaska Sea Grant and ACCAP have a close working relationship. During this 
reporting period, ACCAP and Sea Grant jointly supported Davin Holen’s position as 
the Alaska Coastal Community Resilience Specialist, with notable 
accomplishments, including creation and maintenance of the Adapt Alaska 
website, leading multiple climate adaptation and coastal resilience workshops in 
rural Indigenous communities (Pletnikoff et al. 2017; Holen 2019; Holen 2017), and 
significant contributions to our drought webinars and workshops. In addition, 
Holen spearheaded the Alaska Emergency and Disaster Homeowners Handbook 
(Nash and Holen 2020), Coastal Community Vulnerability Index (Holen 2019a), a 
Community of Practice Workshop, and the Southeast Drought Workshop. The 
Alaska Sea Grant Director is an ex officio seat on ACCAP’s Advisory Board.

Geographic Information Network of Alaska (GINA) focuses on remote sensing 
and geographic information systems activities for Alaska and its surrounding 
oceans. They provide a suite of quick access reliable products for forecasters and 
researchers. Their products are available to the public through web portals and 
public facing servers. ACCAP collaborates with GINA to produce the Virtual Alaska 
Weather Symposia (VAWS webinars), fostering connections with scientists that 
use satellite, remote sensing and modeling information to increase our knowledge 
of climate related issues. To date, ACCAP and GINA have held 63 VAWS webinars 
for a total of 2,079 people.

Adapt Alaska 
website  

GINA web products  

https://AdaptAlaska.org
https://AdaptAlaska.org
https://gina.alaska.edu/training-resources/products/
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NOAA collaborations

.

National Centers for Environmental Information (NCEI), Regional Climate Services 
Directors (RCSD) and ACCAP built on their existing partnership during this reporting 
period in multiple ways. First, ACCAP participated in a newly formed working group 
to explore and experiment with ways in which Alaskan stakeholders can be more 
engaged in the drought information and early warning systems from the National 
Integrated Drought Information System. ACCAP worked with RCSD on sea ice 
break-up and freeze-up predictions and storminess forecasts. In Addition, ACCAP 
investigators contributed to the NCEI State of the Climate Report each year of this 
reporting period (Thoman et al. 2022; Druckenmiller et al. 2021; Richter-Menge et al. 
2020; Blunden et al. 2018). Thoman was the lead editor of the Arctic Chapter and 
Walsh contributed to the section about surface air temperatures in 2021.

National Weather Service Alaska Region has been a key partner on projects such 
as the development of sea ice and weather tools to improve situational awareness 
and crisis response in the Arctic and improving National Weather Service forecasts 
in rural Alaska (Kettle et al. 2020b). ACCAP also collaborates with the National 
Weather Service to support Hollings Scholars, research extreme events and 
support communication of climate and weather information to a broad Alaska 
audience. Rick Thoman’s Climate Outlook Briefings are a collaboration between 
ACCAP and NWS. The Director of the Alaska Region National Weather Service is an 
ex officio seat on ACCAP’s Advisory Board.

National Weather Service International Affairs has been the main coordinator of 
the U.S. involvement in the World Meteorological Organization Arctic Regional 
Climate Center. Rick Thoman has participated since its inception in 2018 and he 
served on the U.S. planning committee for the semi annual Arctic Climate Forum 
2018-2021. Thoman was also the U.S. representative on the World Meteorological 
Organization (WMOs) polar prediction project.

NOAA Climate Service Branch and ACCAP collaborated on projects this reporting 
period including a needs assessment for the Alaska Region National Weather 
Service (Kettle 2018), distance training modules on climate decision support in the 
Arctic, and a jointly hosted Climate Prediction Applications Science (CPASW) 
workshop in Anchorage, Alaska in 2017. 

Ocean Acidification Network is supported by the AOOS, which receives funding 
from NOAA. ACCAP is on the steering committee of the Alaska Ocean Acidification 
Network (AOAN). The mission of AOAN is to engage with scientists and 
stakeholders to expand the understanding of ocean acidification processes and 
consequences in Alaska, as well as potential adaptation strategies.
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Research Activities Related to Focus Areas

Alaska Fire Science Consortium

ACCAP Leads: Sarah Trainor, Tina Buxbaum, Rick Thoman, and Alison York

During this reporting period, ACCAP advanced their partnership with the Alaska Fire Science Consortium 
(AFSC). AFSC is a boundary organization that serves the wildfire management and science communities in 
Alaska through communicating relevant up-to-date fire related research and facilitating collaboration and 
co-production among scientists and managers to better develop and apply science for decision-making 
in wildfire management. They are one of 15 regional members of the Joint Fire Science Program (JFSP) 
funded Knowledge Exchange Network. 

The partnership between ACCAP and AFSC assists in meeting fire management information needs related 
to climate change and to conduct explicit analysis of diverse boundary organization functions, including 
the process of creating use-inspired science. Sarah Trainor, ACCAP’s lead PI, is also the Director of AFSC. 
This partnership manifests in many different ways including joint publications, such as Alaska’s Changing 
Wildfire Environment, detailed in the Outreach and Engagement section; jointly hosted NOAA=funded Ernest 
F. Hollings Scholar students examining fire, weather, and climate interactions; shared graduate students 
examining climate science to aid in management decisions; and jointly hosted webinars to communicate 
fire related topics to a broad audience. AFSC  links ACCAP with the wildfire management community in 
Alaska through their long-standing and trusted relationships.

AFSC and ACCAP took a deep dive into the boundary spanning activities of AFSC in a project titled, 
Assessment of the Application of Climate Information in Wildfire Management and Decision-Making in Alaska. 
This work was done to better understand the role of a boundary spanning organization and their efforts 
to broker the space between research and application. A case study approach was used to assess AFSC 
activities over time. AFSC’s boundary spanning involves a continuum of outputs and activities, but their 
overall trajectory has involved a deliberate transition from an emphasis on science delivery to knowledge 
co-production (Colavito et al. 2019). Key factors that facilitated this transition included a receptive and 
engaged audience, built-in evaluation and learning, subject matter expertise and complementarity, and 
embeddedness in the target audience communities. Recommendations for boundary organizations 
wishing to develop knowledge co-production capacity include knowing your audience, employing trusted 
experts in boundary spanning, and engaging in frequent self-evaluation to inform change over time.

Colavito, M., S. Trainor, N. Kettle, A. York. 2019. Making the transition from science delivery to knowledge co-production in 
boundary spanning: a case study of the Alaska Fire Science Consortium. Weather, Climate, & Society 11: 917-934.

Colavito, M. 2017: Utilizing scientific information to support resilient forest and fire management. International Journal of 
Wildland Fire 26(5): 375-383. DOI: https://doi.org/10.1071/WF16158

Expanding Partnerships

With increased focus on the Arctic and a heightened need 

for climate information, assessments and decision-support 

services, we work to build partnerships and coherence across 

projects. Through partnership, we strengthen our research 

capacity, as well as our ability to reach and serve our regional 

stakeholders. Partnerships with boundary organizations—in 

particular—extend our network connections and improve our 

efforts to provide climate information to Alaska communities.

https://doi.org/10.1071/WF16158
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Research Activities Related to Focus Areas Kake Climate Partnership

ACCAP Lead: Elizabeth Figus

Partners: Organized Village of Kake, Kake Tribal Corporation, and City of Kake

The Kake Climate Partnership was formed in 2020 between the Organized Village of Kake, Kake Tribal 
Corporation, the City of Kake, and ACCAP. Kake is situated in the heart of Southeast Alaska, at the 
confluence of three major bodies of water: Frederick Sound, Chatham Strait, and Keku Strait. 

The Kake Climate Partnership was formed to address concerns about the impacts of climate change 
and pollution on the saltwater and freshwater environments surrounding their traditional food harvesting 
areas. The members co-produced a set of Principles and Expectations to guide their work building a local 
workforce, developing locally-led ocean and stream monitoring projects, managing data, and conducting 
evaluations and adaptation planning. 

Program successes
• Building the community workforce so that residents have the training and resources to 

conduct long-term environmental monitoring and are well compensated for their efforts. 
Between June 2020 and June 2022, more than 30 part- or full-time jobs, including five paid 
undergraduate research intern positions and two paid research assistantships at ACCAP, 
were created for youth and adult residents in Kake. Local youth were hired, trained, and 
mentored by ACCAP faculty to conduct research to support this work. In addition, ACCAP 
faculty hosted two local field trips and co-mentored nine paid research assistantships at the 
Organized Village of Kake that were developed for high school students from the area. Gear and 
equipment were also supplied by ACCAP to the workforce to support their research efforts.

• Monitoring local streams and marine ecosystems to help people in Kake document 
environmental change over time and plan how to adapt to future climate changes. 
To date, the team completed three seasons of field collections to monitor shellfish, 
ocean water chemistry, and changes in heavy metals and bacteria concentrations. In 
April 2022, the team kicked off their first season of stream collections to monitor water 
chemistry, sediment composition, and heavy metals in six streams near Kake. 

• Conducting community evaluation meetings to document local knowledge and obtain 
feedback about the program so that improvements can be made over time. To date, 
two meetings have been held. Additional meetings are being planned to document 
the knowledge of local elders and experts about salmon in streams near Kake.

Leveraged funds from NOAA Sea Grant and Hollings Scholar programs, as well as the U.S. Department 
of Agriculture, Environmental Protection Agency, Bureau of Indian Affairs, Alaska Youth Stewards and the 
University of Alaska Fairbanks were used to support the overall project goals.

Figus, E., B.K. Jackson, S.F. Trainor. 2022. The Kake Climate Partnership: Implementing a knowledge co-production framework 
to provide climate services in Southeast Alaska. Frontiers in Climate. 4:885494. DOI: 10.3389/fclim.2022.885494

Principles and 
Expectations  

https://toolkit.climate.gov/sites/default/files/OVK-KTC-City-ACCAP%20Declaration_of_Principles_and_Expectations_Oct2020.pdf
https://toolkit.climate.gov/sites/default/files/OVK-KTC-City-ACCAP%20Declaration_of_Principles_and_Expectations_Oct2020.pdf
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Partnering with Alaska Native Communities and Organizations

ACCAP Lead: Adelheid Herrmann

It takes time to build trusted relationships with communities throughout Alaska but this is an important step 
in developing partnerships to co-produce and provide tools for climate adaptation strategies. There are 229 
federally recognized Tribes in Alaska and they often have complex governing systems that include Tribal 
and municipal governments, as well as Native corporations and non-profit organizations, at both the local 
and regional levels. Many Alaska Tribes are working independently on issues of climate change but could 
benefit from working together. They could also benefit from increased communication with agencies that 
are prioritizing funding for rural community climate adaptation but do not necessarily understand how to 
overcome the challenges in meeting Tribal needs.

Adelheid Herrmann is working to build networks of information exchange and engagement, as well as 
trusted partnerships with researchers, practitioners, regional non-profits, communities, and Tribes. During 
this reporting period, she met with community members and learned about the issues they face and the 
adaptation strategies they are planning. She also learned about capacity building requirements and a 
myriad of funding opportunities that meet Tribal needs. Herrmann has presented her preliminary findings 
to the Indigenous Peoples and Climate Change Working Group, the National Congress of American 
Indians, and the University of the Arctic’s Thematic Network on Local-scale Planning, Climate Change 
and Resilience. She also organized a session and presented on ACCAP’s work at the Western Alaska 
Interdisciplinary Science Conference.

Herrmann is Co-Investigator of ACCAP in our next performance period and PI of a Fiscal Pathways project 
with leveraged funding from the Climate Program Office, Community and Societal Interactions Division 
starting September 2022. She continues her work of examining individual funding opportunities available 
from multiple federal agencies and how these agencies will collaborate to make it easier for tribes to 
manage multiple grants in collaborative processes that simplifies grants for tribes. 

Status of Tribes and Climate Change Working Group (STACCWG). 2021. Status of Tribes and Climate Change Report, 
Institute for Tribal Environmental Professionals, Northern Arizona University, Flagstaff, AZ. [Marks-Marino, D. (ed.)] 
http://nau.edu/stacc2021

Alaska Climate Adaptation Community of Practice

ACCAP Lead: Danielle Meeker

Partners: Northern Latitudes Partnership, Central Council of Tlingit and Haida 
Indian Tribes of Alaska, and Alaska Native Tribal Health Consortium 

The Alaska Climate Community of Practice was established in 2021 to promote communication, 
collaboration, and social learning among climate adaptation practitioners and researchers throughout 
the state. This group convenes ~30 regional and state-level adaptation practitioners and climate service 
providers, including representatives from Alaska Native regional nonprofits, other non-governmental 
organizations, and state and federal agencies. Although most group members work at the regional or 
statewide level, the overall goal is to build a well connected network so that members will be familiarized 
with each other’s work and can direct communities to the right person or organization when they are in 
need of adaptation resources. 

The group has met approximately every other month since April 2021 to share updates and hear from 
invited speakers. Three working groups were formed to focus on specific topics, including accessing 
funding for infrastructure projects and connecting communities to adaptation resources. The COVID-19 
pandemic initially delayed an in-person meeting, but the Community of Practice organizers convened the 
first in-person Alaska Climate Adaptation Community of Practice Workshop in Anchorage at the end of 
September 2022.

http://nau.edu/stacc2021
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Supporting Communities

Communities and ecosystems across Alaska are experiencing 

climate change-related environmental hazards that pose 

significant risks to food security, infrastructure, water supply, 

health, and safety. Building resilience and fostering adaptation 

is critical to enhancing the capacity of Alaskan communities 

to prepare for and respond to climate impacts effectively. 

However, each community has unique needs and visions for 

their future. 

ACCAP’s work during this reporting period supports resilience 

and adaptation by providing communities with data and 

tools that can be used for planning and decision making. 

For example, the Adapt Alaska website and processes 

were created to support the adaptation planning efforts of 

communities throughout Alaska. Additional resources include 

a synthesis of tribal climate adaptation planning needs in 

Alaska and a review of Alaskan wild food harvester needs and 

adaptation strategies. 

Photo: Alison Hayden
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Adapt Alaska Supports Community Planning

ACCAP Leads: Davin Holen and Danielle Meeker

Partners: Alaska Sea Grant, Alaska Ocean Observing System, Aleutian and Bering Sea 
Islands Landscape Conservation Cooperative, Southeast Alaska Tribal Ocean Research, 
Sitka Tribe of Alaska, and Central Council of Tlingit and Haida Indian Tribes of Alaska

Adapt Alaska is a resource for communities, tribes, agencies, and nonprofits that provides information 
about how to monitor changes, mitigate impacts, build resilience, and ultimately adapt to rapidly changing 
ocean and climatic conditions. The resources help communities meet their individual needs and visions 
for the future. ACCAP, Alaska Sea Grant and the Adapt Alaska Network collaborate closely on research and 
projects that are incorporated into the Adapt Alaska resources and help further Alaska’s understanding of 
and resilience to a rapidly changing environment.

During this reporting period, Adapt Alaska worked with the Port Heiden Tribe, the Central Council of Tlingit 
and Haida Indian Tribes, the Yukon Kuskokwim region, and the Kodiak region to co-produce guidance for 
adaptation planning (Holen 2019). Focus areas have included environmental health, community economic 
development, needs assessments, and potential mitigation measures.

Several resources have been produced to help communities throughout Alaska. The Adapt Alaska website 
is a tool that can be used to expand and support networking and collaboration. It provides access to and a 
means for compiling and sharing information on the nature and magnitude of climate change and related 
impacts. Additionally, Adapt Alaska provides a Toolbox for Resilience 
and Adaptation in Coastal Arctic Alaska, which includes a selection of 
tools and success stories from around Alaska to help communities, 
resource managers, and decision makers maintain resilience and 
adapt to change. 

Holen, D. 2019. Adapt Kodiak: A coastal resilience workshop. Report. Alaska Sea 
Grant.

K. Pletnikoff, A. Poe, K. Murphy, A. Holman, L. Heffner, D. Holen, H. Stewart, C. 
Beck. 2017. Promoting Coastal Resilience and Adaptation: a synthesis from four 
regional workshops in the Alaskan Arctic. Aleutian Pribilof Islands Association, 
Anchorage Alaska. 80 p. Available at: https://AdaptAlaska.org.

2017 Holen, Davin. Southeast Alaska Environmental Conference: Report on 
the climate change adaptation summit. Report to the North Pacific Landscape 
Conservation Cooperative. Anchorage, Alaska Sea Grant.

Synthesis of Tribal Climate Adaptation in Alaska

ACCAP Leads: Danielle Meeker and Nathan Kettle 

Partners: Alaska Pribilof Island Association and Alaska Climate Adaptation Science Center

This project synthesized tribal climate adaptation needs assessments, workshop reports, and adaptation 
plans in Alaska to document barriers to climate adaptation planning, understand the current level of 
support for climate adaptation planning, examine the extent that climate science and traditional knowledge 
are being used in tribal climate adaptation plans, and identify climate science needs related to climate 
adaptation planning among Alaska Native tribes (Meeker and Kettle 2017). This work was designed to 
inform the former Bureau of Indian Affairs Alaska Tribal Climate Resilience Liaison’s (now housed at the 
Alaska Climate Adaptation Science Center) efforts to improve the capacity of the 229 federally recognized 
tribes in Alaska for climate adaptation. 

Meeker, D., and N. Kettle. 2017. A synthesis of climate adaptation planning needs in Alaska Native communities. Alaska Center for 
Climate Assessment and Policy; Fairbanks, AK.

Adapt Alaska  

Resilience and 
Adaptation Toolbox  

Synthesis document  

https://adaptalaska.org/wp-content/uploads/2017/10/ak-adaptation-toolbox.pdf
https://AdaptAlaska.org
https://adaptalaska.org
https://adaptalaska.org/wp-content/uploads/2017/10/ak-adaptation-toolbox.pdf
https://adaptalaska.org/wp-content/uploads/2017/10/ak-adaptation-toolbox.pdf
https://uaf-accap.org/wp-content/uploads/2019/08/Synthesis-CAP-Alaska-Native-Communities_2017.pdf
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Alaskan Wild Food Harvester Information Needs and Adaptation Strategies

ACCAP Leads: Casey Brown, Sarah Trainor, and Nathan Kettle

Partner: University of Wyoming

Changing biophysical conditions due to amplified climate change in northern latitudes has significant 
implications for species’ habitat and populations and can dramatically alter interactions between 
harvesters and local resources. Tribal, regional, and state governments, federal agencies, and other local 
planning entities have been documenting observations of changing harvest conditions and the information 
necessary for communities to adapt to shifting resource availability. 

We identified and evaluated what stakeholders are saying about wild foods in the context of climate 
change information needs in Alaska (Brown et al. 2021) through a review of published grey literature (n = 
87). Documents consistently expressed that climate change was impacting habitat conditions, resource 
distribution, and the abundance of wild foods. They solicited more information on biophysical processes 
(e.g., sea ice conditions) and population-level responses (e.g., shift in migration patterns). 

They also recommended that future projects focus on information that will improve food security, travel 
access, and community well-being. Documents suggested that communities have successfully sustained 
harvest practices, but most current adaptations are localized decisions being made by harvesters to 
manage the risks of current climate change. Strategies include finding new areas to hunt, substituting 
harvest species with other wild foods, or using new modes of travel. 

Documents also identified several adaptation strategies that still need to be implemented, and are 
dependent on actions by actors at larger scales; these strategies include legal, policy, and management 
actions to help reduce climate change impacts to wild food harvest. This review of the grey literature 
complements the climate-change literature by describing information needs of Alaskan wild food 
harvesters as well as providing tangible suggestions about how to improve adaptation and management 
strategies for harvesters grappling with changing resource conditions in the Arctic.

Brown, C., S. Trainor, K. Knapp, N. Kettle. 2021. Alaskan wild food harvester information needs and adaptation strategies. 
Ecology and Society. 26(2): 44.

Photo: Adelheid Herrmann
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It is widely accepted that boundary spanning, which bridges 

the scientific and stakeholder worlds, can enhance the use 

and integration of climate science in policy and decision-

making. While the principles and mechanisms of boundary 

spanning are well established, there is a need to better 

understand the processes and activities of boundary 

spanning. One way to do this is by assessing the inputs, 

processes, outputs, and outcomes, of the boundary spanning 

endeavor. 

ACCAP conducted a number of studies during this reporting 

period that evaluated boundary spanning activities.  Best 

practices for supporting climate adaptation planning 

in Northwest Alaska were produced and evaluations of 

training programs by boundary spanning organizations were 

conducted. ACCAP also completed an assessment of the 

Sustainable Southeast Partnership as a model that could be 

applied in other regions of Alaska to increase collaboration, 

information exchange, and adaptation project support. 

Photo: Alison Hayden



Trusted relationships

Ensure that project partners 

understand local priorities and 

objectives, leverage existing trusted 

networks, respect Elders, and 

uphold cultural sensitivity.

Respect

Respect local and traditional 

knowledge side by side with 

western climate science. 

Recognize and respect tribal 

sovereignty.

Scope-engage-outcome

Conduct scoping, engage 

communities in the design and 

implementation of strategies, and 

focus on outcomes, not just 

additional assessments and plans.

Capacity development

Provide financial support for a local 

coordinator to aid development of 

planning and build organizational 

capacity to address overextended 

community support.

Networking

Support formal and informal 

networking and partnerships. 

Social networks are critical in 

building capacity for climate 

adaptation.

Supporting Tribal climate 
adaptation planning in 

Alaska and beyond

WHAT DO I NEED?
HOW DO I DO IT?
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Supporting Climate Adaptation in Northwest Alaska

ACCAP Leads: Nathan Kettle and Josie Sam

Partners: Glenn Gray and Associates

There is increasing interest among rural coastal communities to engage in 
climate adaptation planning to reduce  and address climate-related risks. There 
is also increasing interest by state and federal agencies to fund these efforts. 

ACCAP partnered with Glenn Gray and Associates to identify best practices for 
supporting climate adaptation planning in Northwest Alaska (Kettle et al. 2018a; 
Kettle et al. 2018b). Our analysis was based on interviews with community 
members involved in two coastal climate adaptation planning efforts in 
Shaktoolik and Nome, Alaska. We interviewed 15 tribal members and analyzed 
climate adaptation guidebooks and reports to learn about the challenges 
facing rural indigenous communities and identify lessons for supporting tribal 
climate adaptation planning. 

Identified challenges to climate adaptation
• Lack of information, funding, leadership, coordination, 

institutional rules, and uncertainty.
• Legal and policy obstacles, high employee turnover, limited technical 

and human capacity, and in some cases, limited trust of external partners. 
• Competing priorities or concerns including alcohol abuse, 

affordable and safe housing, and suicide prevention, 
can overshadow climate change initiatives. 

• Communities can be hesitant to work with outside 
consultants because of a legacy of limited understanding 
of local issues, priorities, and ways of knowing. 

• A multi-level governance structure and jurisdictional boundaries 
make planning and implementing actions challenging. 

• Damaging colonial legacies that changed societal structures, 
economies, and excluded local experts from decision-
making exacerbates climate-related vulnerabilities. 

Recommendations for supporting tribal climate 
adaptation planning in Alaska
Build trusted relationships, conduct preliminary scoping, recognize and respect 
tribal sovereignty, engage communities in the design and implementation, 
respect traditional knowledge along with climate science, focus on outcomes, 
identify steps required for implementation, identify steps required for 
implementation, integrate efforts, support capacity building, and support 
formal and informal network building.

Kettle, N., T. Buxbaum, S. Trainor, G. Gray, J. Sam. 2018a. Suggestions for partnering with 
rural Indigenous communities on the frontline of climate change. Rural Connections. SPR/
SUM: 5-8.

Kettle, N., J. Sam, G. Gray, T. Johnson and S. F. Trainor. 2018b. Supporting Climate Adaptation 
Planning. in Northwest Alaska. In: Addressing Climate Change at the Community Level in the 
United States. p.215-231. P. R. Lachapelle and D. Albrecht, Routledge.
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Evaluation of Tribal Climate Adaptation Training

ACCAP Lead: Nathan Kettle

Partners: Alaska Native Tribal Health Consortium, Institute for Tribal Environmental Professionals, 
Aleutian Pribilof Islands Association, and Alaska Climate Adaptation Science Center

An evaluation of three tribal climate adaptation planning trainings held by Alaska Native Tribal Health 
Consortium (ANTHC) and Institute for Tribal Environmental Professionals (ITEP) was conducted from 
2016 to 2017 (Kettle et al. 2019). A web-based questionnaire co-developed between ACCAP researchers 
and ANTHC and ITEP organizers was distributed to tribal participants who attend the trainings. The final 
report summarizes the results, which highlight additional resources and support would help with climate 
adaptation planning efforts. The results show a strong interest in programs that increase wellness. These 
results informed future adaptation planning work that was conducted by ACCAP and the Tribal Liaison with 
the Alaska Climate Adaptation Science Center. 

Kettle, N., M. Chase, O. O’domin, D. Roehl, and K. Cozzetto. 2019. Building capacity for tribal climate adaptation planning in 
Alaska: a post-training needs assessment. Alaska Center for Climate Assessment and Policy. Fairbanks, Alaska. 6 pages. 

Evaluation of Building Resilience Today 

ACCAP Lead: Nathan Kettle

Partners: Aleutian Pribilof Islands Association and Alaska Climate Adaptation Science Center

Evaluation was incorporated into the design of the Building Resilience Today (BRT) project to respond to 
emergent issues and tailor future trainings to participant needs (Kettle 2020). The initial BRT training was 
co-designed by a number of groups including the Aleutian Pribilof Islands Association (APIA) and Alaska 
Climate Adaptation Science Center (AK CASC). It consisted of a series of western science trainings and 
Indigenous and Local Knowledge exercises designed to increase tribal capacity to prepare and respond to 
climate related-environmental changes. 

The BRT evaluation was based on the analysis of data collected from questionnaires, focus groups, and 
participant observation. Feedback was obtained from both training participants and from members of 
the core training team. Evaluation findings were divided into the following subsections: inputs, processes, 
outputs, outcomes, and external factors. There was overwhelmingly positive feedback about the 
effectiveness of the BRT trainings. Details of the evaluation were provided to the BRT collaborators and 
are being used to refine the next set of trainings recently funded by the BIA. The evaluation also generated 
broader lessons about supporting tribal climate adaptation planning in Alaska.

Kettle, N. 2020. Looking forward, looking back, building resilience today: Project evaluation. Alaska Center for Climate 
Assessment and Policy. Fairbanks, Alaska. 16 pages.
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Assessing Sustainable Southeast Partnership as a Model for Climate Resilience 
Networks in Alaska

ACCAP Leads: Davin Holen and Danielle Meeker

Partner: Sustainable Southeast Partnership

The Sustainable Southeast Partnership (SSP) is a collective impact initiative working to build cultural, 
ecological, and economic prosperity in Southeast Alaska. The Partnership is diverse and inclusive with 
representatives from tribal governments and regional and community-based organizations, including 
businesses and corporations. Collectively, the SSP network supports community-identified projects 
and priorities with dedicated staff and investment in seven communities in Southeast Alaska: Hoonah, 
Hydaburg, Kake, Kasaan, Klawock, Sitka, and Yakutat. Over the past decade, SSP has initiated, supported, 
or assisted in over 100 projects and programs in these and other adjacent communities. 

In spring and summer 2020 with support from the Cargill Foundation, ACCAP collaborated with the 
Alaska Conservation Foundation (ACF) to research the development and impact of SSP and assess the 
potential of adapting the SSP model to support climate resilience in other regions of Alaska. The project 
included two surveys: one for climate adaptation practitioners to describe climate adaptation priorities, 
challenges, and successes in Alaska, and one for SSP participants to describe outcomes, strengths, and 
weaknesses of the SSP network. Survey results indicated that there is potential for a new collective impact 
initiative to meaningfully address climate adaptation in other regions of Alaska, but that this effort must be 
preceded by intentionally building trust with community partners and identifying shared values among 
partner organizations. The three greatest needs identified by Alaska climate adaptation practitioners were 
capacity-building, funding, and administrative support. Research findings were shared in an internal report, 
as well as a presentation to the Alaska Climate Adaptation Community of Practice in April 2021.

Supporting Coastal Community Resilience in Alaska: An Evaluation of the Sea Ice for Walrus Outlook 

Investigators: Nathan Kettle and Amy Hendricks

Partners: Arctic Research Consortium of the U.S., Eskimo Walrus Commission, and Alaska Sea Grant

The Sea Ice for Walrus Outlook (SIWO) was designed in 2010 to serve as a web-based resource for Alaska Native coastal communities 
and other stakeholders interested in sea ice and walruses in northwest Alaska and provide a way to support National Weather Service 
(NWS) sea ice and weather forecasts via feedback from community observers. Weekly SIWO reports are typically provided April-June, 
and include information on sea ice, weather, and marine 
mammal observations. These reports include local 
community observations, information from the NWS, 
and other opportunistic information. Although there is 
a high level of interest in SIWO, there remains a limited 
understanding of who uses the product and how it may 
be improved to further support community resilience. 

ACCAP is evaluating the SIWO to provide a preliminary set 
of recommendations to improve the SIWO and identify 
insights for other emergent and existing programs 
interested in providing information and resources that 
support coastal resilience in Alaska rural and Indigenous 
communities ACCAP started an evaluation process in 2021 
to assess usage, impacts, and improvements. Initially, 
we interviewed individuals involved in creating SIWO, 
including local observers, the NWS, and the advisory 
team and coordinators. A web-based survey was also 
implemented to collect responses from users. To date, 13 
interviews have been conducted and 37 responses from 
the web-based survey have been received. The data are 
currently being analyzed and the evaluation should be 
completed in the next year. 
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Sustained Assessment

ACCAP Lead: Danielle Meeker

Partners: CAP/RISA Climate Program Office, CAP/RISA Sustained Assessment Specialists 
Network, Science for Climate Action Network, and U.S. Global Change Research Program

In this reporting period, Danielle Meeker, our Sustained Assessment Specialist, has been working with the 
CAP/RISA Sustained Assessment Specialist (SAS) Network, which facilitates cross-regional collaboration, 
leverages expertise, and promotes learning and equitable solutions within the adaptation community. In 
late 2021, the five-member SAS Network created a two-page information sheet describing the objectives 
and activities of sustained assessment, the accomplishments of the network, and their collective goal of 
expanding sustained assessment work across the CAP/RISA network. 

Meeker also worked on the organization and planning of a CAP/RISA-wide Sustained Assessment 
Workshop in partnership with Kathy Jacobs and Richard Moss from the Science for Climate Action Network 
(SCAN), which was  held on June 14, 2022.

Through sustained assessment, ACCAP has the opportunity 

to deepen engagement with communities, further develop 

networks to share information, continue to help deliver 

climate science and services to support action, and work with 

communities to monitor and evaluate processes. 

Sustained Assessment

Photo: Alison Hayden
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https://uaf-accap.org/wp-content/uploads/2022/10/SAS_Network_Info_Sheet-1.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/SAS_Network_Info_Sheet-1.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/SAS_Network_Info_Sheet-1.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/SAS_Network_Info_Sheet-1.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/SAS_Network_Info_Sheet-1.pdf
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Understanding 
and Forecasting 
Extreme Events

ACCAP’s research has highlighted the fact that the greatest 

impacts of climate change are caused by extreme events, 

not changes in climate averages. Extreme events that are 

especially impactful in Alaska include coastal storms, icing 

(freezing rain), dry periods (favoring wildfires), and extreme sea 

ice seasons. These events pose great risks to communities by 

affecting transportation, infrastructure, food security, public 

health, and safety.

During this reporting period, research included the analysis 

of temporal variations in weather and climate and the 

examination of trends in extreme events from the past 60 

years. An analog method for seasonal forecasting in northern 

high latitudes was published and this method was used in 

several subsequent studies listed here and in the sea ice 

section below. The use of Bayesian techniques to forecast 

precipitation and wildfires was also investigated. 

High water washes over Nome’s Seppala Street on Sept. 17, 2022, after the strongest fall storm to hit Western Alaska in 50 years.  
(Photo: Alaska DOT&PF)
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Extreme Weather and Climate Events in Northern Areas

ACCAP Lead: John Walsh

The greatest impacts of climate change on ecosystems, wildlife, and humans often arise from extreme 
events rather than changes in climatic means. Northern high latitudes, including the Arctic, experience a 
variety of climate-related extreme events, yet there has been little attempt to synthesize information on 
extreme events in this region. An ACCAP-led review paper (Walsh et al. 2020) surveys work on various types 
of extreme events in northern high latitudes, addressing (1) the evidence for variations and changes based 
on analyses of recent historical data and (2) projected changes based primarily on studies utilizing global 
climate models. 

The survey of extreme weather and climate events includes temperature, precipitation, snow, freezing 
rain, atmospheric blocking, cyclones, and wind. The survey also includes cryospheric and biophysical 
impacts: sea ice rapid loss events, Greenland Ice Sheet melt, floods, drought, wildfire, coastal erosion, and 
changes to terrestrial and marine ecosystems. Temperature and sea ice rank at the high end of the spectra 
of evidence for change and confidence in future change, while drought, flooding, and cyclones rank at the 
lower end. Research priorities identified on the basis of this review include greater use of high-resolution 
models and observing system enhancements that target extreme events. There is also a need for further 
work on attribution, impacts on ecosystems and humans, and thresholds or tipping points that may be 
triggered by extreme events in high latitudes.

Walsh, J., T. Ballinger, E. Euskirchen, E. Hanna, J. Mard, J. Overland, H. Tangen, T. Vihma. 2020. Extreme events and thresholds 
in the northern latitudes. Earth Science Reviews 209:103324.

An Analog Method for Seasonal Forecasting in Northern High Latitudes

ACCAP Leads: John Walsh, Brian Brettschneider, Rick Thoman, and Nathan Kettle

During this reporting period, ACCAP published their work on the development of an analog forecast 
method that was designed for monthly and seasonal Arctic outlooks (Walsk et a. 2021). This analog method 
was used in several subsequent projects described in the extreme event and the sea ice sections of this 
report. The analog selection process uses pattern matches based on agreement with historical data to 
identify past years with similar distributions of sea level pressure, upper-air geopotential height, surface 
and upper-air temperatures, precipitation, and sea surface temperatures. The evolution of the atmosphere 
in the analog years is then the basis of a prediction for the target year. 

Users can choose the predictor domain, the variable to be predicted, and the number of antecedent 
months on which the analog selection is based. In comparisons with operational dynamical model 
forecasts over the period 2012-2019, the analog system underperforms the dynamical models in middle 
latitudes but generally outperforms the dynamical models in monthly forecasts of surface air temperatures 
in the Arctic. The improvement over the dynamical models is especially apparent in the late summer and 
early autumn (August-October).

Walsh, J., B. Brettschneider, N. Kettle, and R. Thoman. 2021. An analog method for seasonal forecasting in northern high 
latitudes. Atmospheric and Climate Sciences 11: 469-485. DOI: 10.4236/acs.2021.113028.
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Recent Warming in Alaska

ACCAP Leads: John Walsh and Brian Brettschneider

Alaska has experienced some of the strongest warming rates in the Northern Hemisphere since the 
mid-20th century. The winter-season warming is especially strong; approximately 4.1 °C since 1950. The 
atmospheric circulation contributes to interannual variability of Alaska’s temperatures through advection 
and thereby contributes to temperature trends over decadal to multidecadal timescales. In this study, 
we quantify the contribution of the atmospheric circulation to Alaska’s warming by using an analog 
methodology (Walsh and Brettschneider 2019). Atmospheric circulation explains approximately half the 
variance of Alaska’s statewide temperature in winter, and smaller fractions in the other seasons. The 
unexplained variance, termed the “excess warmth,” shows a systematic increase from 1950 to 2017. The 
trends in the excess warmth correspond to a warming of 2.1 °C in winter and spring, 1.3 °C in summer, 
and 0.5 °C in autumn, which are consistent with the trends simulated by global climate models run with 
historical and projected greenhouse gas concentrations for the same period. The excess warmth accounts 
for 51% of Alaska’s winter warming and 75% of Alaska’s annual mean warming over the 1950–2017 time 
period.

Walsh, J., and B. Brettschneider. 2019. Attribution of recent warming in Alaska. Polar Science 21: 101-109.

The Exceptionally Warm Winter of 2015-16 in Alaska: Attribution and Anticipation 

ACCAP Leads: John Walsh and Brian Brettschneider

Alaska experienced record-setting warmth during the 2015/16 cold season (October and April). Several 
questions were raised: 1) Why was Alaska so warm during the 2015/16 cold season? 2) At what point in the 
future might this warmth become typical if greenhouse warming continues? Findings published by Walsh 
et al. (2017) explain that factors including above-normal ocean surface temperatures, below normal sea 
ice coverage, and deficient snowpack contributed to the warm winter. Climate model simulations indicate 
that warmth of this magnitude will become the norm by the 2050s if greenhouse gas emissions follow their 
present scenario.

Walsh, J.E., P.A. Bieniek, B. Brettschneider, E.S. Euskirchen, R. Lader, and R.L. Thoman. 2017. The Exceptionally Warm Winter of 
2015/16 in Alaska. Journal of Climate 30: 2069–2088, DOI: 10.1175/JCLI-D-16-0473.1.

Precipitation Atlas Predicts Future Effects to Infrastructure

ACCAP Leads: John Walsh and Rick Thoman

Partners: Department of Transportation, National Weather Service, 
and Scenarios Network for Alaska + Arctic Planning 

Flooding from extreme precipitation can have major impacts on infrastructure in Alaska. Understanding 
how these extremes may change in the future is needed for better planning under climate change. Data 
on future changes in extreme precipitation over Alaska from dynamically downscaled output of two global 
climate models (GFDL and CCSM) were employed in these studies (Bieniek et al. 2022; Bachand et al. 2022). 
Threshold amounts for duration of the precipitation event (1 hour, 1 day, and 30 days) and return intervals 
(2, 10, and 50 years) were evaluated and placed into the framework of NOAA Atlas 14 for Alaska. The results 
from this work were used to create the Precipitation Projections for Alaska Infrastructure web tool. While 
other regions of the United States have Atlas 14 volumes based on historical data, the Alaska Atlas for the 
future is, to the best of our knowledge, unique in providing future statistics to serve planners.

Bieniek, P.A., J.E. Walsh, N. Fresco, C. Tauxe and K.R. Redilla. 2022. Anticipated changes in Alaska extreme precipitation. 
Journal of Applied Meteorology and Climatology 61 (2): 97-108.

Bachand, C.L., J.E. Walsh, 2022. Extreme Precipitation Events in Alaska: Historical trends and projected changes. Atmosphere 
13(3): 388. https://doi.org/10.3390/atmos13030388.

Precipitation 
projections tool  

https://doi.org/10.3390/atmos13030388
https://uaf-snap.org/web-tool/precipitation-projections-for-alaska-infrastructure/
https://uaf-snap.org/web-tool/precipitation-projections-for-alaska-infrastructure/
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Investigating Methods to Improve Precipitation and Wildfire Predictions

ACCAP Leads: James White and John Walsh

Partners: Alaska Fire Science Consortium and National Weather Service

James White, an ACCAP-mentored Hollings Scholar and subsequent ACCAP Master’s student, conducted 
two studies to investigate new methods that could increase the predictability of extreme events such as 
high precipitation and wildfire. His first study, conducted as a Holling Scholar, explored the use of Bayesian 
statistics to detect trends in Alaska Precipitation (White et al. 2020). Analysis highlighted how Bayesian 
techniques may be uniquely useful to climate research in regions with heterogeneous data sources and 
substantial internal variability. 

White’s second project, during his Master’s work, researched machine learning models to understand 
the variables that can be used to predict fire activity (Bhatt et al. 2021). When provided with a measure of 
previous fire activity, instantaneous measures of weather variables outperform longer term metrics of fuel 
conditions. This work is an important launching point to using machine learning for identifying the relative 
importance of various factors in fire growth.

White, J., J.E. Walsh and R.L. Thoman, Jr., 2020: Using Bayesian statistics to detect trends in Alaskan precipitation. 
International Journal of Climatology., 41, 2045-2-59, https://doi.org/10.1002/joc.6946

Bhatt, U.S., R.T. Lader, J.E. Walsh, P.A. Bieniek, R. Thoman, M. Berman, C. Borries-Strigle, K. Bulock, J. Chriest, M. Hahn, A. S. 
Hendricks, R. Jandt, J. Little, D. McEvoy, C. Moore, T.S. Rupp, E. Stevens, H. Strader, C.F. Waigl, J. White, A. York and R. Ziel. 2021. 
Emerging anthropogenic influences on the Southcentral Alaska temperature and precipitation extremes and related fires in 
2019. Land 10:82, https://doi.org/10.3390/land10010082.

https://doi.org/10.1002/joc.6946
https://doi.org/10.3390/land10010082
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Alaska is experiencing significant shifts in the intensity 

and frequency of extreme events related to temperature, 

precipitation, sea ice, coastal erosion, and changes to 

terrestrial and marine ecosystems. These changes pose great 

risks to communities by affecting transportation, infrastructure, 

food security, public health, and safety. 

Examining Extreme 
Event Impacts, 

Variability, and Outreach

Across multiple decision contexts in Alaska, there is a high level of interest in information sharing, 

understanding how climate extremes and impacts are changing and are projected to change, and 

in developing sub-seasonal to seasonal predictions with sufficient skill for user needs to support 

climate risk management decisions. There is also increasing interest in establishing partnerships 

between climate scientists and practitioners to identify research needs and products that are 

salient to risk management decisions and feasible within the current state of climate science.

The previous section of this report, Understanding and Forecasting Extreme Events, includes 

ACCAP’s research into developing and improving weather and climate information and predictions. 

In this section, we highlight our work with communities to understand extreme event impacts and 

information needs. For example, historical extreme events and their impacts in NW Alaska were 

examined. Drought conditions in Southeast Alaska were also investigated and efforts were made to 

work with communities to develop guidance for adapting to future drought events. A collaboration 

with the Southern Climate Impacts Planning Program, a CAP/RISA regional partner, was conducted 

to build resilience to extreme events in multiple communities and help with water hazard planning. 

Additional work was also done to improve extreme event communication  

methods and examine ways to improve the National Weather Service’s  

outreach in Alaska communities.

Photo: Marcus Kauffman / Unsplash
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Assessing Extreme Event Impacts in Nome, Alaska 

ACCAP Leads: Nathan Kettle, John Walsh, and Lindsey Heaney

Understanding the potential risks, vulnerabilities, and impacts of weather extremes and climate change 
are key information needs for coastal planners and managers in support of climate adaptation. Assessing 
historical trends and projecting potential changes in socioeconomic impacts is especially difficult in the 
Arctic given limited availability of weather observations and historical impacts. 

This work integrates archived information on impacts, together with observational data and climate model 
downscaling, to compile and understand historical and potential future impacts of extreme weather 
events in Nome, Alaska (Kettle et al. 2020a). Over 300 impact events (1990-2018) were identified based on 
review of the Nome Nugget newspaper articles and NOAA Storm Data. Historical impacts centered on 
transportation, utilities, and community activities. Analysis of observed and ERA5 reanalysis data indicates 
that impacts are most frequently associated with high wind, extreme cold temperatures, and heavy 
snowfall events.

Downscaled output (2020-2100) from two climate models suggest that there will be changes in the 
frequency and timing of three types of extreme weather events. For example, extreme cold temperatures 
are projected to occur on only rare occasions beginning in the 2040s, while extreme wind events show 
little change before the 2070s. Significantly, our findings also reveal that not all weather-related extremes 
will change consistently throughout the 21st century. For example, extreme snowfall events will increase 
through the 2030s before declining in the 2040s. The dynamical nature of projected changes in extreme 
events has implications for climate adaptation planning and the evaluation of adaptation choices. 

Kettle, N., J. Walsh, L. Heaney, R. Thoman, K. Redilla, L. Carroll. 2020a. Integrating archival analysis, observational data, and 
climate projections to assess extreme event impacts in Alaska. Climatic Change 163: 669-687. 

Southeast Alaska Drought Adaptation

ACCAP Leads: Davin Holen, Danielle Meeker, Tina Buxbaum, and Rick Thoman

Partners: Northwest Climate Hub, National Integrated Drought Information 
System, NOAA Physical Sciences Laboratory, and Alaska Sea Grant

Southeast Alaska is a temperate rainforest that normally receives 30-250” of rain and 35-245” of snow 
annually, but the region experienced drought conditions from autumn 2017 until early 2020. The dry 
conditions and extreme drought had economic impacts and created warming low oxygen environments 
for salmon, which are important for subsistence and commercial economies. Since Southeast Alaska is a 
temperate rainforest, drought is not at the forefront of minds nor expected as future climate projections 
indicate similar or more precipitation in the region. Furthermore, tactics to mitigate the effects of a drought 
that are commonplace in the continental U.S. are not well-known and not practiced in this region.

In May 2019, a drought workshop for Southeast Alaska was held to refine drought categories for the region, 
increase awareness of the U. S. Drought Monitor and drought impacts reporting, and highlight available 
information and resources to assist with adapting to drought. Over 90 people from the U.S. Department of 
Agriculture’s Natural Resources Conservation Service, Farm Service Agency, Risk Management Agency, 
and the U.S. Forest Service, as well as hydroelectric power, utilities, municipalities, Tribal nations, fisheries, 
NOAA agencies, and universities participated in this workshop. We, along with the National Weather 
Service, provided climate and meteorological information for this workshop. Presentation recordings are 
available on the Climate Hub website.

A follow-up workshop was originally developed to focus on drought in Southeast Alaska. However, since 
the workshop in May of 2019, drought conditions have ceased, and Southeast Alaska has experienced 
extreme wind and rain events. These events have created extreme discharge from river systems causing 
flooding, caused a disruption for electric utilities, and other societal impacts. Due to these changes, the 
planning committee decided to refocus the workshop to cover both drought and extreme events. The 
workshop, held in March 2022 in Juneau, continued what was learned from the previous workshop on 

Climate Hub  

https://www.climatehubs.usda.gov/hubs/northwest/topic/southeast-alaska-drought-refining-drought-metrics-temperate-rainforest
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drought. The workshop also addressed extreme events through efforts by agencies, academic researchers, 
tribes, and others to assess the potential impacts of both drought and extreme events on both the natural 
and built environments. This includes new monitoring efforts by scientists and citizens in Southeast Alaska.

Building Resilience to Extreme Events and Water Hazard Planning in Rural 
Communities 

ACCAP Leads: Sarah Trainor, Nathan Kettle, John Walsh, Davin Holen, and Rick Thoman

Partners: Southern Climate Impacts Planning Program and Alaska Sea Grant

Although in very different regions of the United States, water and wastewater management in western 
Alaska and southern Louisiana are similarly impacted by extreme weather events. They often face added 
vulnerability due to lack of capacity, resources, and expertise. Researchers at ACCAP and Louisiana State 
University, using leveraged funds from the NOAA Sectoral Applications Research Program, surveyed 60 
water and wastewater managers and support staff in Alaska and Louisiana. 

Our objectives were to: 
• Compare water and wastewater manager information needs related to extreme precipitation and 

flooding events at sub-seasonal, seasonal, and annual time scales to available model outputs 
• Identify key elements of regional networking, communication, and collaboration for small 

rural communities that can reduce risk and increase regional resilience to extreme events 

Three case studies, Nome AK, Bethel AK and Terrebonne Parish LA, were examined by a collaborative 
team of project advisors, including representatives from the Water Environment and Research Foundation, 
the EPA Climate Ready Water Communities program, and regionally relevant scientists and stakeholder 
groups such as the Denali Commission and the U.S. Arctic Research Commission. 

The extreme event types vary somewhat by region, but the research indicates effective collaboration 
between local- to national-level networks is critical when responding to extreme events. Factors that a 
network can support include building technical, managerial and financial capacities; supporting operations, 
emergency response and longer-term planning; fostering data collection and monitoring; and facilitating 
information sharing. A one page reference was created to communicate the findings of the project; also, a 
publication has been submitted and is currently in review.  

Extreme events 
and water hazard 

planning  

Photo: Alison Hayden

https://uaf-accap.org/wp-content/uploads/2022/10/ACCAP_Extreme-events-water-hazard-planning_WEB.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/ACCAP_Extreme-events-water-hazard-planning_WEB.pdf
https://uaf-accap.org/wp-content/uploads/2022/10/ACCAP_Extreme-events-water-hazard-planning_WEB.pdf


26

Springtime Flood Risk Reduction in U.S. and Russian Communities 

ACCAP Lead: Katia Kontar

Partners: Alaska Climate Adaptation Science Center

In May 2013, massive ice jams caused severe flooding along the Yukon River in Interior Alaska and along 
the Lena River in central Yakutia. Floodwaters and ice debris destroyed nearly the entire infrastructure of 
Galena, Alaska. Flooding of the village of Edeytsy in Namsky District, Yakutia, displaced nearly 1300 people 
and destroyed 250 private residences, as well as the majority of public infrastructure, including roads and 
bridges crucial to evacuation and emergency management. Rapid spring warming can force river ice to 
break up quickly and create ice jams, flooding communities upstream and causing injuries, loss of life, 
displacement, financial loss, and other impacts. Significant funds are spent annually on disaster response 
and recovery efforts. Costs may be reduced, and community wellbeing improved, through a cross-society 
and cross-disciplinary approach to mitigating the problem. 

Five focus groups with U.S. and Russian representatives from disaster management agencies revealed 
a few similar patterns as well as significant differences in flood risk reduction strategies (Kontar et al. 
2018a; 2018b). The main differences included higher reliance on mechanical and short-term ice jam and 
flood mitigation efforts (e.g., ice-jam demolition) in the Russian Arctic, and lack of a centralized flood 
management model in the US. Surveys conducted among populations at risk during the site visits to Russia 
revealed higher satisfaction levels with the existing flood risk reduction efforts. Survey respondents in 
Alaska indicated the lack of ice jam removal and other flood prevention measures as the key drawback in 
the existing flood management. The analysis revealed colonial heritage, top-down governance, and limited 
inclusion of local communities in the decision-making as the driving forces of vulnerability in both regions. 
The analysis also revealed the importance of continuous communication between all stakeholders in 
timely and effective flood risk management in both regions.

Kontar, Y., J. Eichelberger, T.. Gavrilyeva, V. Filippova, A. Savvinova, N. Tananaev, and S. Trainor. 2018a. Springtime flood risk 
reduction in rural Arctic: a comparative study of interior Alaska, United States and Central Yakutia, Russia. Geosciences 8(90): 
1-21, doi:10.3390/geosciences8030090.

Kontar, Y.Y., S.F. Trainor, T.N. Gavrylieva, J.C. Echelberger, and N.I. Tananaev. 2018b. Advancing springtime flood risk reduction in 
the Arctic through international and interagency collaborations. Global Change and Future Earth: The Geodetic and Geophysical 
Perspective. Cambridge University Press. 

Improving National Weather Service Forecasts for Rural Alaska Communities

ACCAP Lead: Davin Holen

Partners: National Weather Service and Alaska Sea Grant

Coastal Resilience Specialist Holen and the National Weather Service Fairbanks and Anchorage regional 
offices collaborated to improve daily forecasts for Western Alaska (Holen et al. 2020). Holen and National 
Weather Service colleagues held workshops in Nome and Dillingham to ask residents and public safety 
and infrastructure management decision makers about their needs for daily weather forecasting. 

Results included the need for better methods of communicating information such as wind speed, wave 
height, wind direction, snow depth, and other factors that may influence daily decisions. Tools that are 
especially useful for local residents were also identified such as social media regionally specific pages 
for providing critical daily weather information and warnings. Workshops were followed up with individual 
interviews with decision makers in Dillingham and Nome. 

Holen, D, E. Plumb, L. Fode. 2020. NOAA/Sea Grant Regional Integration Final Report. NOAA IR: 38533. Fairbanks, AK; 12 pages. 
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Developing Distance Learning Modules on Climate Decision Support    in the Arctic

ACCAP leads: Nathan Kettle and Rick Thoman

Partners: National Weather Service Climate Services Branch 
and National Weather Service Alaska Region

In collaboration with the National Weather Service Alaska Region and National Weather Service Climate 
Services Branch, ACCAP developed a distance training module on climate decision support in the Arctic. 
This project began with an assessment of the training needs of National Weather Service Alaska Region 
climate service providers to improve their ability to meet stakeholder needs (Kettle 2018). 

A web-based questionnaire was sent to 21 Alaska Region National Weather Service staff involved in climate 
services in May 2018. Findings from the survey revealed growth opportunities related to: (1) data access, 
availability, and format; (2) climate tools; and (3) stakeholder engagement. Key findings revealed that few 
National Weather Service Alaska region service providers used the Local Climate Analysis Tool (LCAT) in 
the analysis of historical or projected change. This was related to the limited availability of Arctic-specific 
variables in the tool. 

After review, improvements were made to LCAT to provide Arctic-specific variables, plus additional Arctic 
Experimental Prediction tools were recently released by the Climate Prediction Services. Communication 
with the National Weather Service Climate Service lead revealed a desire for training on the use of these 
new tools, especially as it relates to providing emergency Decision Support Services to the United States 
Coast Guard.  

ACCAP developed a web-based training on the use of Arctic-specific weather and sea ice resources that 
may be used in response to maritime transportation in Alaska. The training module is designed to be used 
by National Weather Service staff and includes information about how to use time series, climatic trends, 
and composite studies in LCAT and other new decision support resources for the Arctic. The National 
Weather Service Climate Services Branch intends to incorporate this training module into their Professional 
Development Series training.

Kettle, N. 2018. Climate Service Needs for the Alaska Region National Weather Service. Alaska Center for Climate Assessment 
and Policy. Fairbanks, AK.

Photo: Aaron Burden / Unsplash
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Sea ice is a climate-driven variable that profoundly affects 

coastal communities in western and northern Alaska, as well 

as offshore industries (oil and gas, fisheries), marine transport, 

tourism, and national security. Information and decision-

support services related to historical trends in sea ice extent 

and projections of future sea ice conditions can help planning 

efforts and reduce risks.

Rapid decreases in ice coverage during the past decade 

have resulted in changes in the marine environment and 

human activities. Reduced sea ice coverage increases risks 

associated with its use for winter travel, subsistence hunting 

and industrial activities. It also increases the vulnerability of 

the Alaska coastline to events such as coastal flooding and 

erosion association with storms. 

During this reporting period, ACCAP researchers used the 

analog forecasting tool described above to assist with an ICEX 

biennial exercise conducted by the U.S. Navy and to support 

the Sea Ice Prediction Network–Phase 2 (SIPN2) to improve 

Arctic sea ice forecasts. Research methods were also explored 

to monitor springtime break-up and autumn freeze-up and 

improve crisis response in the Arctic. 

SIPN2 

Decision-Relevant Sea Ice 
Information and Services

Photo: Tapio Haaja / Unsplash

https://www.arcus.org/sipn/sea-ice-outlook
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Sea Ice Breakup and Freeze-Up Indicators

ACCAP Leads: John Walsh and Kyle Redilla

Partners: UAF College of Fisheries and Ocean Science

The timing of sea ice retreat and advance in Arctic coastal waters varies substantially from year to year. 
Activities that use the sea ice, such as winter travel, subsistence hunting and industrial use, are affected 
by variations in the timing of breakup and freeze-up. There is a need for indicators that can document the 
regional and temporal variations in coastal areas and reduce hazards associated with sea ice coverage. 
The primary objective of this study was to use locally based metrics to construct indicators of breakup and 
freeze-up in the Arctic and subarctic coastal environment (Walsh et al. 2021). 

The indicators developed in this study are based on daily sea ice concentrations derived from satellite 
passive-microwave measurements. A factor analysis performed to synthesize the local indicator variations 
shows that the local breakup and freeze-up indicators have greater spatial variability than corresponding 
metrics based on regional ice coverage. However, the trends towards earlier breakup and later freeze-up 
are unmistakable over the post-1979 period in the synthesized metrics of coastal breakup and freeze-up 
and the corresponding regional ice coverage. The findings imply that locally defined indicators can serve 
as key links between pan-Arctic or global indicators such as sea ice extent or volume and local uses of sea 
ice, with the potential to inform community-scale adaptation and response.

Walsh, J., H. Eicken, K. Redilla, M. Johnson. 2021. Sea ice breakup and freeze-up indicators for users of the Arctic coastal 
environment. The Cryosphere 16: 4617-4635, doi.org/10.5194/tc-16-4617-2022

U.S. Navy ICEX

ACCAP Leads: John Walsh and Brian Brettschieder

Partners: U.S. Navy and National Weather Service

ICEX is a five-week biennial exercise conducted by the U.S. Navy that allows the Navy to assess operational 
readiness in the Arctic, increase experience there, advance understanding of the Arctic environment, and 
continue to develop relationships with other services, allies, and partner organizations. 

Brettschieder’s analog forecasting technique (Walsh et al. 2021) was used in two ways during ICEX2018: 
first for daily forecasts and second for determining when the sea ice would deteriorate to a point where the 
camp was no longer usable. Analog-based forecasting captured the evolution of the sea level pressure 
pattern in the Beaufort Sea nearly every day of the ICEX project. The analogs-based forecast did not “beat” 
the numerical guidance at forecast ranges of one to several days. However, at Days 3, 4, and 5, analogs 
outperformed the numerical guidance (Ballinger et al. 2021). 

Ballinger, T., J. Walsh, U. Bhatt, P. Bieniek, M. Tschudi, B. Brettschneider, H. Eicken, A. Mahoney, J. Richter-Menge and L. Shapiro. 
2021. Unusual west Arctic storm activity during winter 2020: Another collapse of the Beaufort High? Geophysical Research  
Letters 48 (13): e2021GL092518.
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Framework to Improve Situational Awareness and Crisis Response in the Arctic

ACCAP Leads: Nathan Kettle and Dina Abdel-Fattah

Partners: Arctic Domain Awareness Center (Department of Homeland Security), National 
Weather Service, Search and Rescue, and Coastal Indigenous Communities

Improving situational awareness and crisis 
response are key priorities in reducing potential 
risks associated with sea ice and environmental-
related hazards in the Arctic. This research 
explored the opportunities and challenges 
associated with leveraging Arctic system 
science research to co-produce sea ice decision 
support tools (Kettle et al. 2020b). The research 
is based on information derived from a coastal 
radar operated as part of university research in 
Utqiaġvik, Alaska as well as decision context 
analysis from 12 interviews with marine operators 
and responders, subsistence users, and service 
providers. 

Findings revealed a diversity of information 
preferences and needs, decision thresholds, 
capacities, and constraints. A sea ice notification 
framework is presented, which illustrates how 
near-real time observations can be integrated 
into existing trusted notification systems. Key 

challenges to using Arctic system science research to support decision maker needs include the logistics 
of operating and maintaining near-real time observations. Innovative partnerships and informal networks 
may be especially important in overcoming these challenges.

Kettle, N., D. Abdel-Fattah, A. Mahoney, H. Eicken, L. Brigham, J. Jones. 2020b. Linking Arctic system science research to 
decision maker needs: co-producing sea ice decision support tools in Utqiaġvik, Alaska. Polar Geography. 43(2-3): 206-222. 

Sea Ice Hazard Data Needs for Search and Rescue

ACCAP Leads: Dina Abdel-Fattah, Sarah Trainor, and Nathan Kettle

Partners: Arctic Domain Awareness Center

Sea ice dynamics, including convergence and break-out events, pose significant risks to marine operators 
and first responders. This research investigated how sea ice and weather data and models can support 
emergency response in Utqiaġvik (formerly Barrow), Alaska (Abdel-Fatteh et al. 2022). The research is 
based on an archival analysis of search and rescue communication and U.S. Coast Guard case study files 
as well as a series of interviews with individuals involved in search and rescue response. Key findings from 
this research reinforced lessons across other contexts. This included the diverse data needs and decision 
contexts for different user groups, the importance of both Indigenous Knowledge and scientific information, 
and how information use can be limited by lack of familiarity, trust, and perceived reliability.

Abdel-Fattah, D., S. Trainor, N. Kettle, A. Mahoney. Sea ice hazard data needs for search and rescue in Utqiaġvik, Alaska. 2022. 
In: Informed decision making for sustainability Volume II: building common interests in the Arctic Ocean with global inclusion. 
Springer. Eds. P. Berkman, A. Vylegzhanin, O. Young. D. Balton, O. Øvertveit 297-320. 
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The development of tools that can illustrate past and future 

conditions in Alaska is important for communities and decision 

makers who are creating plans to adapt to the effects of 

climate change. These tools enable users to visualize climate 

changes without having to manipulate data files or process 

the actual data. The tools listed in this section of the report 

provide site-specific information in graphical form. Users can 

prescribe parameters such as location, threshold, time period, 

and emission scenario. This enables users, for example, to 

compare conditions from different time periods, ranging from 

the present to 50 years ago, as well as the mid- and late-21st 

century, which helps illustrate how conditions have changed 

and will change in future decades. This placement of future 

changes into a framework of historical changes can inform 

adaptation and planning for the future.

The types of information made available through the tools 

were chosen with an eye towards what matters to Alaska 

communities. For example, the Sea Ice Atlas depicts changes 

in the open water season length at various coastal location in 

Alaska; the wind tool emphasizes high-wind events through 

frequencies of threshold exceedances (e.g., high-wind events 

that are defined by user-specified thresholds) at specific 

locations in Alaska; and the Climate and Weather Highlights 

tool emphasizes events that impact Alaska’s people and the 

environment.

The community-specific information accessible through 

these tools gives users and planners the best available 

estimate of environmental changes at their location. ACCAP’s 

preprocessing of the data for specific Alaska communities is a 

unique feature of the these tools and is intended to maximize 

usefulness to the people of Alaska.

Photo: Alison Hayden
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Pan Arctic Sea Ice Atlas

ACCAP Leads: John Walsh and Brian Brettschneider

Partners: National Snow and Ice Data Center, Scenarios Network for 
Alaska + Arctic Planning, and Alaska Ocean Observing System

The Pan Arctic Sea Ice Atlas depicts changes in the open water season length at various coastal locations 
in Alaska. This information is valuable to community members that use the ice for hunting, traveling and 
other activities. Sea ice also acts as a barrier to coastal flooding and erosion from harsh winter storms and 
knowledge about changes in the open water season can be useful for community planning. 

ACCAP, in collaboration with the National Snow and Ice Data Center, created the Pan Arctic Sea Ice Atlas by 
extending the dataset from ACCAP’s Historical Sea Ice Atlas for Alaska to a Pan-Arctic-wide scale (Walsh 
et al. 2017). It uses a pan-Arctic sea ice dataset spanning from 1850 to present. The dataset is a gridded 
synthesis of information from approximately 15 different sources of sea ice information, ranging from 
whaling ship reports to more recent passive microwave satellite data. The monthly archive lists sources as 
well as areas of estimation by interpolation or analog methods. The web interface for the pan-Arctic Atlas 
has been updated to a modernized visualization tool and the most recent update extended the data to 
2021. The Pan Arctic Sea Ice Atlas can be found on the ACCAP website. 

Walsh, J., F. Fetterer, J. Steward, W. Chapman. 2017a. A database for depicting arctic sea ice variations back to 1850. 
Geographical Review 107(1): 89-107.

Alaska Community Wind Data

ACCAP Leads: John Walsh and Kyle Redilla

Partners: Scenarios Network for Alaska + Arctic Planning

The Alaska Community Wind Data Tool allows users to explore past and future wind data for 67 
communities across Alaska. Wind has major impacts on humans, ecosystems, marine transportation, 
and infrastructure, especially in coastal regions with cold climates. Climate-related changes in high-wind 
events have important implications for Alaska residents, yet there was previously no systematic evaluation 
of such changes in a framework spanning historical and future timeframes.

The tool shows average monthly wind speeds, wind roses, and frequencies of high-wind events in past and 
future decades. High-wind events were found to be most frequent during winter at coastal locations. These 
events are projected by climate models to become less frequent in Southeast Alaska but more frequent in 
the northern and western Alaska coastal regions, which are precisely the regions where the protective sea 
ice cover is decreasing.

The development of this tool directly addresses a key ACCAP objective of innovating climate services 
relevant to decision-support tools in Alaska with the goal of enhancing the use of science in decision 
making. Specifically, wind data is important for extreme event hazard mitigation and planning as well as for 
renewable energy planning and site selection. This tool is directly related to the work that produced the 
peer reviewed publication Wind Climatology for Alaska: Historical and Future (Redilla et al. 2019).

Redilla, K., S. Pearl, P. Bieniek, J. Walsh. 2019. Wind climatology for Alaska: Historical and future. Atmospheric and Climate 
Sciences 9(4): 683-702. doi:10.4236/ acs.2019.94042

Pan-Arctic Sea 
Ice Atlas 

Community 
Wind tool 

http://seaiceatlas.snap.uaf.edu/
http://seaiceatlas.snap.uaf.edu/
http://windtool.accap.uaf.edu/
http://windtool.accap.uaf.edu/


33

Climate and Weather Highlights

ACCAP Lead: Rick Thoman

Partner: National Weather Service

The Climate and Weather Highlights Tool, operational since 2007, provides information about notable 
historical weather and climate events. Data reported are preliminary observations and are reported in daily, 
multi-day, monthly, and longer time scales. 

Users can select date ranges, filter results, click on individual events for further information, and zoom in/
out of the map. Events are updated in near real-time. The platform underwent a significant technological 
upgrade in this performance period and continues to include up to date climate and weather information.

Statewide Temperature Index 

ACCAP Leads: Brian Brettschneider and Rick Thoman

Partners: National Weather Service and Scenarios Network for Alaska + Arctic Planning

The Statewide Temperature Index is designed to quantify daily temperature departures for Alaska as a 
whole. This near-real-time index uses daily anomalies from 25 Automated Surface Observing Systems (the 
National Weather Service Standard) from around the state, weighted to account for bias in geographic 
coverage. The index very closely tracks the NCEI analysis at the monthly time scale.

Climate and Weather 
Highlights tool 

Statewide Temperature 
Index tool 

Screenshot of the updated Climate and Weather Highlights Map.

https://uaa-geomatics.maps.arcgis.com/apps/webappviewer/index.html?id=4810c16d8c8a4cd38417b9b1a3ef6ca1
http://accap.uaf.edu/tools/statewide-temperature-index
http://accap.uaf.edu/tools/statewide-temperature-index
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Building Capacity for Informing 
Decisions and Creating  

Use-Inspired Science

The CAP/RISA programs have been nationwide leaders in 

innovation activities and projects that span the boundaries 

between scientific research and decision making in specific 

sectoral contexts and work toward making scientific research 

more actionable, relevant, and applied in climate-related 

decisions. These activities involve relationship and trust-

building, iterative, two-way communication between scientists 

and decision makers, and ongoing reflection and evaluation 

that informs future activities.

ACCAP’s work in this area is designed to provide information to 

decision makers and meet research and science application 

capacity needs in Alaska. Key to providing this information 

is creating usable climate information and enhancing 

communication between scientists and decision makers. 

There is also a need to provide training and build capacity in 

climate change science and adaptation.

Many projects throughout this report contribute to building 

capacity and creating user-inspired science and decision 

support tools. In this section, we highlight ACCAP’s work with 

several stakeholders to assess the application of climate 

information for decision support purposes. For example, we 

evaluated public information needs related to glacial lake 

outburst floods and created decision-support tools to help 

the public assess and prepare for coastal hazards. ACCAP 

also collaborated on the Alaska Emergency and Disaster 

Homeowners Handbook.

Photo: Alison Hayden
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User Engagement in Developing Use-Inspired Glacial Lake Outburst Flood 
Decision Support Tools

ACCAP Leads: Dina Abdel-Fattah and Sarah Trainor

Partners: University of Alaska Southeast, Alaska Climate Adaptation 
Science Center, and National Weather Service

Glacial lake outburst floods (GLOFs) significantly affect downstream communities in Alaska. The U.S. 
National Weather Service, U.S. Geological Survey, and University of Alaska Southeast provide informational 
products to aid the public in monitoring both glacial dammed lakes as well as the ensuing GLOFs. This 
2-year study (2018–2019) analyzed how communities affected by the aforementioned GLOFs utilize 
these various products (Abdel-Fattah et al. 2021). The participants in this project represented a variety of 
different sectors and backgrounds to capture a diverse set of perspectives and insights, including those of 
homeowners, emergency responders, tour operators, and staff at federal and state agencies. 

Findings from this study were also used to inform changes to the U.S. National Weather Service monitoring 
websites for the study area. This paper’s findings on GLOF information use are relevant for other GLOF-
affected communities, from both an information user and information developer perspective.

Abdel-Fattah D., S. Trainor, E. Hood, R. Hock, C. Kienholz. 2021. User engagement in developing use-inspired glacial lake 
outburst flood decision support tools in Juneau and the Kenai Peninsula, Alaska. Frontiers in Earth Science. 9:224. DOI:10.3389/
feart.2021.635163

Knowledge Co-Production in Contested Spaces

ACCAP Lead: Nathan Kettle

Partners: North Slope Borough Department of Wildlife Management

ACCAP evaluated the North Slope Borough-Shell Baseline Studies Program (Kettle 2019). This organization 
was created to improve information collection and management of issues associated with the potential 
impacts of oil and gas development on marine ecosystems and coastal communities dependent on 
subsistence resources for their livelihoods. Factors contributing to the effective knowledge co-production 
within an emergent boundary organization in the context of a contentious political environment were 
investigated. The research was grounded in an understanding of the Baseline Studies Program as a 
boundary organization that exists at the frontier of science and decision-making. 

The results showed that the Baseline Studies Program funded research was viewed as relevant to the 
needs of the villages and Shell Oil Company and research priorities were respectful of stakeholder values. 
Reinforced lessons about co-production included the importance of time to foster trust, developing 
adaptive governance approaches, and building capacity to translate community concerns into research 
questions. 

Kettle, N. 2019. Knowledge co-production in contested spaces: an evaluation of the North Slope Borough-Shell Baseline Studies 
Program. Arctic 72(1): 43-57.
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Cook Inlet Response Tool

ACCAP Lead: Davin Holen

Partners: Alaska Sea Grant, Axiom Data Science, and Cook Inlet Tribes and Resource Developers

The Cook Inlet Response Tool is a data integration and visualization tool designed for oil and gas extraction 
planning and to assist in the event of a technological disaster in Cook Inlet (Holen 2019). This project 
integrates a human dimension or socio-economic layer into the Cook Inlet Response Tool called the Wild 
Resource Harvest and Use by Cook Inlet Communities. Axiom Data Science, the project partner, overlayed 
the data sets to create maps and visualizations. 

To ground-truth the harvest and use data, as well as to get a better understanding of coastal change and 
resource abundance and harvesting activities, meetings were held with environmental managers at three 
Cook Inlet tribes in Seldovia, Nanwalek, and Tyonek. These communities represent a spread geographically 
with Tyonek in Northern Cook Inlet, Seldovia in Central Cook inlet, and Nanwalek at the Southern end Cook 
Inlet. Based on discussions with participants in the three communities, potential layers to include in the 
Cook Inlet Response Tool that could be overlaid on the harvest and use layers include contaminants, vessel 
traffic, harmful algae blooms, ocean acidification, and seabird distribution. 

This project was a test case to see whether a human dimension or socio-economic layer would be useful 
for environmental planning at the local level as well as planning and response at the regional level. There 
was active interest in this project by the three communities where meetings were held, Seldovia, Nanwalek, 
and Tyonek. 

Holen, D. 2019. Coastal community vulnerability index and visualizations of change in Cook Inlet, Alaska. Final report to the 
Coastal Marine Institute, University of Alaska Fairbanks and Bureau of Ocean Energy Management, Cooperative Agreement 
Number: M17AC00008.

Alaska Emergency and Disaster Homeowners Handbook

ACCAP Lead: Davin Holen

Partner: Alaska Sea Grant

Alaska can be a challenging place to live and build a home because of the limited infrastructure, 
earthquakes, volcanoes, wildfires, floods, and extreme weather and climate. With these types of potentially 
dangerous events affecting people throughout Alaska, it is important to realize that unlike in the continental 
US, there may not be warning sirens and lights to let people know of predicted events. In addition, many 
rural communities do not have designated first responders. All Alaskans, whether living in an urban area or 
in a rural community, need to be prepared for potential hazards. 

This handbook provides an overview of natural hazards in Alaska and the potential impacts to communities 
and homeowners (Nash and Holen 2020). This is followed by best practices for preparing your home and 
surrounding area to mitigate potential impacts, how to prepare your household for an evacuation event, 
and what to expect when you return to your home.

Nash, A., and D. Holen. 2020. Alaska emergency and disaster homeowner’s handbook. Alaska Sea Grant. Fairbanks, AK. 34p. 

Cook Inlet  
Response Tool 

https://aoos.org/project-page/projects-marine-operations/cook-inlet-response-tool/
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Outreach and Engagement

Communicating Science

Over the past 15 years and in collaboration with partners 

such as the NWS, ACCAP has continued to develop 

recognized expertise and an extensive program in climate 

science communication and outreach. Building networks, 

developing trust, and bridging the gap between scientists 

and communities are important drivers of ACCAP’s outreach 

efforts. 

Photo: Alison Hayden

In this reporting period, ACCAP made a number of advancements: 

Rick Thoman joined the ACCAP team full time as the Climate Specialist and 

developed a number of new outreach methods to communicate science to the 

people of Alaska. 

The Virtual Alaska Weather Symposia webinar series was started and continues to 

bring together a network of scientists working with satellite, remote sensing and 

modeling tools to research climate change.

Traditional Ecological Knowledge Talks were produced to provide a platform for 

Indigenous people to communicate their experiences.

The report series, Alaska’s Changing Environment, was created and presented a 

synthesis of climate science impacts to a broad audience. A number of followup 

publications were created from this highly recognized and cited report. 

We collaborated on international and national synthesis reports that were produced 

to present climate research in a format understandable to the public.
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Alaska Climate Webinar Series

As one of our keystone boundary-spanning activities, the monthly Alaska Climate Webinar Series is a 
consistent anchor for both grounding and expanding our stakeholder engagement. Webinar speakers are 
selected from a range of disciplines and affiliations to present research results, decision-support tools, 
and climate services to a diverse audience that includes tribal, municipal, borough, state and federal 
governments, and resource management agencies as well as non-governmental organizations (NGOs), 
industry, and research scientists. During this reporting period, ACCAP has held 69 Alaska climate webinars 
for a total of 3787 participants. 

Popular webinars in this series included Alaska River Breakup, Alaska Berries and Their Changing Seasons, 
Climate Extremes of Recent & Future Southeast Drought, and How Ocean Acidification has Changed the 
Seascape in the Gulf of Alaska. 

Virtual Alaska Weather Symposia

The Virtual Alaska Weather Symposia (VAWS) started in 2017 and is a collaboration between ACCAP, the 
Geographic Information Network of Alaska (GINA) and the NOAA National Weather Service. This series 
serves as a successor to the in-person Alaska Weather Symposium that was active from 2010-2016 and 
fostered knowledge sharing between researchers and operational weather forecasters from academic, 
federal and state agencies. This series brings satellite-based presentations to a statewide audience, while 
avoiding the costs of an in-person symposium. VAWS also fosters connections with scientists that use 
satellite, remote sensing and modeling information to increase knowledge of climate related issues, while 
also making connections with researchers at UAF’s Geophysical Institute. During this reporting period, 
ACCAP and GINA have held 61 VAWS webinars with a total of 2024 participants. 

Popular webinars in this series included Radar Love: New Data, New Services, & the Rising Allure of SAR, 
Future Changes in Alaska Snow Conditions, and High-Resolution Forecasting of Wildfire Activity and Smoke.

NWS Climate Outlook Briefings

Stemming from several very successful presentations in the Alaska climate webinar series (described 
above) given by then-NWS Alaska Region Climate Science and Services Manager Rick Thoman, the 
National Weather Service Alaska Climate Forecast Briefing webinar series was initiated in July 2014. 
These briefings present recent climate highlights and conditions around Alaska and predictions for the 
next month and season. Briefings have been well attended and have expanded and enhanced ACCAP’s 
knowledge to action networks, including fostering closer connections with the National Weather Service 
and the Department of Atmospheric Sciences at UAF. 

During this reporting period, ACCAP has held 71 Alaska National Weather Service Climate Outlook Briefings 
webinars for a total of 2,264 people. 

All climate  
webinar 

recordings 

All VAWS  
webinar  

recordings 

All Outlook  
webinar  

recordings  

Webinars

Below are the three continuous running ACCAP 

webinar series that monthly bring cutting edge 

science to a broad audience.

https://vimeo.com/channels/akclimate
https://vimeo.com/channels/akclimate
https://vimeo.com/channels/akclimate
https://vimeo.com/channels/vaws
https://vimeo.com/channels/vaws
https://vimeo.com/channels/vaws
https://vimeo.com/channels/akoutlooks/
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Alaska Drought Webinar Series

Southeast Alaska is a temperate rainforest that normally receives 50-250” of rain and 33-200” of snow 
annually, but the region experienced drought conditions from autumn 2017 until early 2020. The dry 
conditions and extreme drought had both economic and ecological impacts. A webinar series was utilized 
to begin the conversation about drought in Alaska since COVID-19 restrictions limited in person meetings. 

The webinar series consisted of two information sessions with expert speakers and then five subsequent 
regionally focused listening sessions to learn about what drought impacts and effects were being seen in 
Alaska. 

The seven webinars accomplished the following goals:
• Participants gained a better sense of drought or unusual dryness, 

impacts of drought and interconnections in Alaska.
• Participants shared information and resources to raise awareness about 

drought and lead to changes in response to dry conditions.
• Information shared helped to inform an in-person workshop to 

help communities prepare for drought in the future.

Traditional Ecological Knowledge (TEK) Talks

ACCAP Ph.D. Student Margaret Rudolf developed this series with fellow PhD student Anika Pinzner. They 
decided to develop this series to foster an understanding among scientists in regards to working with 
Indigenous People. Goals included increasing respect and understanding of Indigenous People, their 
culture, and their knowledge; understanding the principles related to appropriate research ethics when 
working with Indigenous People; and making meaningful connections with others at UAF. 

The series ran during the fall of 2020 and the spring of 2021 and featured eleven different presentations on 
a wide range of topics including sea ice research with communities, evaluation in an Indigenous context, 
allyship in research, and an Indigenous student panel. The majority of the talks were recorded and archived. 

All drought  
webinar  

recordings 

All TEK webinar 
recordings 

Special Webinars

Below are examples of two short run webinar series 

that were created to address specific topics and 

audiences during this phase of ACCAP.

Photo: Elizabeth Figus

https://uaf-accap.org/projects/alaska-drought-webinar-series/
https://uaf-accap.org/projects/alaska-drought-webinar-series/
https://uaf-accap.org/projects/alaska-drought-webinar-series/
https://sites.google.com/view/tektalks/home
https://sites.google.com/view/tektalks/home
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Outreach 
Communication Products

Featured Reports

Alaska’s Changing Environment - A compilation of observations showing Alaska’s physical and biological 
changes, focusing on 2014-2019. Go to report

Alaska’s Changing Wildfire Environment - An overview of Alaska’s vast, complex, and changing wildfire 
environment. Highlights recent wildfire trends in Alaska, their impacts to humans and wildlife, and the 
strong relationship between wildfire managers and scientists to improve fire-related decision making. 
Publication produced by Alaska Fire Science Consortium, an ACCAP partner. Sarah Trainor and Rick 
Thoman were on the advisory team and John Walsh and Tina Buxbaum were reviewers. Go to report

Alaska Climate Dispatch - Spring 2017, Fall 2017, Spring 2018, Fall 2018, Spring 2019, Fall 2019, Spring 
2020, Fall 2020, Spring 2021 - The Dispatch features seasonal weather and climate summaries for a 
non-technical audience, as well as Alaska weather, wildfire, and sea ice outlooks.

Bering Science- Spring 2020, Fall 2020 - Bering Science shares what federal, state and university 
scientists are learning about some of the most striking changes in the Bering Sea region. 

Bering Sea Ice 2018 and Bering Sea Ice 2019 - provide information about temperature, sea ice, 
marine mammals and community experiences from the winter of 2018 and 2019.

Yukon Flats Changing Environment - An overview of environmental changes on Yukon Flats, Alaska. 
Highlights recent climate trends and impacts to wildlife, fish, the land and water.  Go to report

Climate Change in Arctic Environments - Massive Open Online Course (MOOC)

ACCAP Leads: John Walsh and Rick Thoman

Partner: Alaska Climate Adaptation Science Center

The MOOC, Climate Change in Arctic Environments, is a free online course in which enrollees learn 
from leading scientists and experts about modern climate science and the impacts of change across 
atmospheric, marine, terrestrial, and human systems in the Arctic. The course officially launched on 
November 9, 2021, and there have been 1170 enrollees to date. Most students have held bachelor’s degrees 
or higher. Students from 87 countries have taken the course with approximately half of enrollees (48.9%) 
from the United States. The course brings together over 30 experts from across the Arctic to explain key 
concepts and practical examples related to climate modeling, climate policy, physical properties of the 
ocean, sea ice, snow cover, wildfire, terrestrial and marine ecosystems, governance in the Arctic, and 
more. Students come away with the ability to trace impacts through complex systems and understand the 
consequences to areas such as ecosystems, fish, birds, Indigenous knowledge, and international policy.

Link to MOOC 

https://uaf-iarc.org/wp-content/uploads/2019/08/Alaskas-Changing-Environment_2019_WEB.pdf
https://uaf-iarc.org/wp-content/uploads/2020/12/Alaskas-Changing-Wildfire-Environment.pdf
https://uaf-accap.org/wp-content/uploads/2019/12/ACD-Apr17.pdf
https://uaf-accap.org/wp-content/uploads/2019/10/ACD_May-Oct_17.pdf
https://uaf-accap.org/wp-content/uploads/2019/10/climate_dispatch_May_2018_FINAL.pdf
https://uaf-accap.org/wp-content/uploads/2019/10/climate-dispatch-Nov-2018_final_corr.pdf
https://uaf-accap.org/wp-content/uploads/2019/08/climate-dispatch_2019.pdf
https://uaf-accap.org/wp-content/uploads/2020/02/climate-dispatch-dec-2019_final.pdf
https://uaf-accap.org/wp-content/uploads/2020/08/climate-dispatch-july-2020_8_5_compress.pdf
https://uaf-accap.org/wp-content/uploads/2020/08/climate-dispatch-july-2020_8_5_compress.pdf
https://uaf-accap.org/wp-content/uploads/2021/02/climate-dispatch-dec-2020.pdf
https://uaf-accap.org/wp-content/uploads/2021/09/climate-dispatch-July_2021_final-WEB.pdf
https://uaf-iarc.org/wp-content/uploads/2020/06/Bering-Science_June-4-2020_HMcfarland-WEB-2.pdf
https://uaf-iarc.org/wp-content/uploads/2020/10/Bering-Science_fall-2020_HMcfarland-WEB.pdf
https://uaf-iarc.org/wp-content/uploads/2018/09/Bering-Straight-Winter-2018-Conditions_FINAL_2.pdf
https://uaf-iarc.org/wp-content/uploads/2019/05/Bering-sea-conditions_2019_web.pdf
https://uaf-iarc.org/wp-content/uploads/2021/06/Yukon-Flats-Changing-Environment.pdf
https://www.edx.org/course/climate-change-in-arctic-environments


Led by

Timing

Region

Audience

Scope

Quick Guide to 
Climate Reports

Another climate report, 
so what? 
A new regional, national or 
international synthesis report on 
climate change seems to come 
out every few months. What 
makes them different, how are 
they used, who coordinates the 
science & expert contributions? 

IPCC
Intergovernmental Panel on 

Climate Change 

United Nations

Every 5-7 years since 1990

Global

World governments

Emphasis on projections & major 
policy recommendations for 
governments; also a bibliography 
of changes, causes, literature 
review & research summary

UAF is an AA/EO employer and educational institution and prohibits illegal discrimination against any individual: www.alaska.edu/nondiscrimination/.

AMAP
Arctic Monitoring and Assessment 
Programme, contributes to IPCC 

Arctic chapter

Arctic Council

Every few years since 2005

Arctic

Policy & decision makers

Changes, focus on contaminants, 
stakeholder adaptation & 
mitigation recommendations 
for sectors like Arctic shipping, 
subsistence, etc. 

State of the 
Climate

In Bulletin of the American 
Meteorological Society (BAMS)

American Meteorological Society

Annually since 1996

Global, emphasis on US

Engaged professionals

Review of past year’s 
temperature, snow, ice, ocean, 
greenhouse gases & clouds

Arctic Report 
Card

Similar to State of the Climate 
Arctic chapter, but more detailed

NOAA

Annually since 2006

Arctic

Broad audience

Near real time climate summary 
of temperature, snow, ice, ocean, 
vegetation & special topics

National Climate 
Assessment 

Required by Congress: Global 
Change Research Act of 1990

US federal government

Every 4+ years since 2000

United States

Policy, decision makers & public

Changes, causes, projections, 
adaptation & mitigation 
recommendations for sectors 
like agriculture, forestry, etc.
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Arctic Monitoring and 
Assessment Programme 
(AMAP)

ACCAP Leads: Sarah 
Trainor and John Walsh

Partners: Arctic Monitoring 
and Assessment Programme, 
Arctic Council

Sarah Trainor and John Walsh 
were lead authors for an Arctic 
climate update report by the 
Arctic Monitoring and Assessment 
Programme (AMAP). The report, 
Arctic Climate Issues of Concern: 2021, was published in 2021 and can be found on the AMAP website. 
Preparation of the 2021 report involved over 50 scientists and experts from Arctic and non-Arctic countries. 
These experts were charged with compiling and evaluating information from Arctic monitoring networks, 
published literature, and recent national and international research activities. This assessment report is fully 
referenced and peer-reviewed. 

For the full report, Trainor was a lead author of Chapter 7 (Impacts of climate change and climate extremes 
on Arctic livelihoods and communities) (Hausner and Trainor, 2022). Walsh was the lead author for Chapter 
4, Extreme events and thresholds in the Arctic (Walsh et al, 2022). Trainor and Walsh are also participating in 
ongoing AMAP assessments of societal implications of Arctic change and ecosystem changes in the Arctic. 
The latter is being carried out jointly with AMAP’s partner entity, CAFF (Conservation of Arctic Flora and 
Fauna). These ongoing assessments will span the 2022-2025 period. They will provide international context 
for various ACCAP activities planned for the next several years.

Hausner, V. and S. Trainor (Co-Lead Author), J. Ford, E. Nikitina, K. Klokov, D. Cook, F. Stammler, P. Fauchald, L.M. Nilsson, H. 
Wayner, Z. Grabinski, V. Sokolenko, F. J. Ancin-Murguzur, J. Magdanz. (2022) Impacts of climate change and climate extremes 
on Arctic livelihoods and communities. Ch. 7 in Climate Issues of Concern, J. Walsh Ed. Arctic Monitoring and Assessment 
Programme, Arctic Council. Summary for Policy Makers

Walsh, J. E., T. J. Ballinger, E. S. Euskirchen, E. Hanna, J. Mard, J. E. Overland, H. Tangen and T. Vihma (2022) Extreme events 
and thresholds in the Arctic. Ch. 4 in Climate Issues of Concern, Arctic Monitoring and Assessment Programme, Arctic Council. 
Summary for Policy Makers

AMAP website  

International Outreach 
and Engagement

Rick Thoman helped produce a Quick Guide to 

Climate Reports (below) with the International Arctic 

Research Center that summarizes the differences, 

uses and expert contributions of many of the climate 

reports in this section.

https://www.amap.no/documents/doc/arctic-climate-change-update-2021-key-trends-and-impacts.-summary-for-policy-makers/3508
https://www.amap.no/documents/doc/arctic-climate-change-update-2021-key-trends-and-impacts.-summary-for-policy-makers/3508
https://www.amap.no/publications
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Polar Prediction Project Societal and Economic Research  
Application (PPP-SERA) 

ACCAP Lead: Rick Thoman

Partner: National Weather Service International Affairs

ACCAP Climate Specialist Rick Thoman was the sole U.S. representative on the Polar Prediction Project 
Societal and Economic Research Application (PPP-SERA) Task Team. PPP-SERA co-chairs guest-edited a 
special issue in Polar Geography, titled Societal Value of Improved Forecasting. The special issue features 
papers highlighting different aspects of stakeholder access and use of weather and climate information in 
both the Arctic and Antarctic, including two papers from the PPP-SERA task team in which Thoman was an 
author. 

The papers, Stewart et. al (2020) and Haavisto et. al (2020), focus on how stakeholders in polar regions use 
and access weather and climate information. ACCAP Co-Investigator Kettle authored another paper in the 
special issue (Kettle et al. 2020) on his work on opportunities and challenges associated with using Arctic 
science research to co-produce sea ice decision support tools. PPP-SERA formally ended with a final 
summit in 2022 in Montreal, but the PPP-SERA team has been asked to continue their work in a followup 
project.

Stewart, E., D. Liggett, M. Lamers, G. Ljubicic, J. Dawson, R. Thoman, R. Haavisto, J. Carrasco. 2020. Characterizing polar 
mobilities to understand the role of weather, water, ice and climate (WWIC) information. Polar Geography 43(2-3): 95-119. 

Haavisto, R., M. Lamers, R. Thoman, D. Liggett, J. Carrasco, J. Dawson, G. Ljubicic, E. Stewart. 2020. Mapping weather, water, 
ice and climate (WWIC) information providers in Polar Regions: who are they and who do they serve? Polar Geography 43(2-3): 
120-138.

Kettle, N., D. Abdel-Fattah, A. Mahoney, H. Eicken, L. Brigham, J. Jones. 2020. Linking Arctic system science research to 
decision maker needs: co-producing sea ice decision support tools in Utqiaġvik, Alaska. Polar Geography. 43(2-3): 206-222. 

World Meteorological Organization Arctic Regional Climate Center

ACCAP Lead: Rick Thoman

Partners: World Meteorological Organization and Environment and Climate Change Canada

Rick Thoman has participated in the World Meteorological Organization Arctic Regional Climate Center 
since its inception in 2018. Thoman served on the U.S. planning committee for the semi-annual Arctic 
Climate Forum 2018-2021. In collaboration with Environment and Climate Change Canada colleagues, he 
continues to provide the Alaska and northwest Canada briefing and outlook during the Forum.
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NOAA Arctic Report Card 

ACCAP Lead: Rick Thoman

Partner: NOAA Arctic Program

During this reporting period, Rick Thoman stepped into the role as one of the general editors for the annual 
NOAA Arctic Report card (Moon et al. 2021). He was an editor for multiple years and lead editor in 2020. The 
report is usually released in conjunction with the American Geophysical Union (AGU) meeting each year. 
Walsh served as a reviewer for the 2021 version of the corollary report that appeared in the Bulletin of the 
American Meteorological Society’s State of the Climate in 2022.

Moon, T., M. Druckenmiller, R. Thoman, Eds., 2021. Arctic Report Card 2021.  
doi.org/10.25923/5s0f-5163.

Fourth National Climate Assessment

ACCAP Leads: Sarah Trainor and Rick Thoman

Partner: U.S. Global Change Research Program

Trainor and Thoman contributed to the Alaska Chapter of the Fourth National Climate Assessment (NCA4) 
(Gray et al. 2018). NCA4 is written to help inform decision-makers, utility and natural resource managers, 
public health officials, emergency planners, and other stakeholders by providing a thorough examination of 
the effects of climate change on the United States. 

The report includes program findings and analyzes the effects of global change on the natural environment, 
agriculture, energy production and use, land and water resources, transportation, human health and 
welfare, human social systems, and biological diversity. It also analyzes current trends in global change, 
both human-induced and natural, and projects major trends for the subsequent 25 to 100 years. The Alaska 
Chapter highlights six key messages related to Marine Ecosystems, terrestrial processes, human health, 
Indigenous peoples, economic costs, and adaptation.

Gray, C.S., M. Berman, L. Eerkes-Medrano, T. Hennessy, H. Huntington, J. Littell, M. McCammon, R. Thoman, and S. Trainor. 2018. 
Alaska. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II [Reidmiller, D.R., 
C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. May-cock, and B.C. Stewart (eds.)]. U.S. Global Change Research 
Program, Washington, DC, USA, pp. 1185–1241. doi: 10.7930/NCA4.2018.CH26.

Alaska chapter 
of the NCA  

National Outreach 
and Engagement

https://nca2018.globalchange.gov/chapter/alaska
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Arctic Chapter of State of the Climate Report

ACCAP Leads: Rick Thoman and John Walsh

Partner: NOAA National Centers for Environmental Information

The State of the Climate Report summarizes global environmental conditions each year. Thoman has 
been an editor each year since he joined ACCAP and he was the lead editor of the Arctic chapter in 2021 
(Thoman et al. 2022; Druckenmiller et al. 2021; Richter-Menge et al. 2020. Blunden et al. 2018). The Arctic 
chapter includes a comprehensive update on the region’s climate indicators, notable weather events 
and more. Thoman emphasized that the sections on Arctic pollution and glacier change are of particular 
interest to Alaskans. The Arctic chapter includes contributions from multiple researchers about surface 
air temperatures, glaciers and ice caps outside Greenland, and changes in vegetation productivity. Walsh 
contributed to the section on surface air temperature. 

Thoman, R., M. L. Druckenmiller, and T. Moon, Eds. 2022. State of the Climate in 2021. Bulletin of the American Meteorology 
Society 103(8): S257–S306, doi.org/10.1175/BAMS-D-22-0082.1

Druckenmiller, M., T. Moon, R. Thoman, et al. 2021. The Arctic. Bulletin of the American Meteorological Society 102(8): S263-S316.

Richter-Menge, J., Druckenmiller, M. L., Andersen, J. K., Andreassen, L. M., Baker, E. H., Ballinger, T. J., ... & Zador, S. 2020. The 
Arctic. Bulletin of the American Meteorological Society 101(8).

Blunden, J., Hartfield, G., Arndt, D., Dunn, R., Tye, M., Blenkinsop, S., ... & Jacobs, S. 2018. State of the Climate in 2017. Bulletin of 
the American Meteorological Society, 99(8): Si-S310.

Bering Sea Fisheries Ecosystem Plan

ACCAP Lead: Davin Holen

Partner: North Pacific Fisheries Management Council

ACCAP Coastal Community Resilience Specialist, Davin Holen, was the author of the Subsistence and 
Traditional Knowledge sections of the Bering Sea Fisheries Ecosystem Plan (NPFMC 2019). This plan is 
considered a living document that is updated over time and used to guide fisheries policy options. At its 
core, the plan documents procedures and best practices for ecosystem-based fisheries management. 
The Fisheries Management Council has integrated information on subsistence, traditional and local 
knowledge to be more comprehensive in managing the Bering Sea ecosystem through explicitly valuing 
the local and traditional knowledge of the people that live in the region and depend on the resources for 
their subsistence way of life. Local and traditional knowledge can provide fine scale observations that are 
unattainable by larger scale scientific efforts. 

Combining local and traditional knowledge with large scale scientific efforts can provide a more 
complete picture of the ecosystem. The ecosystem plan specifies that local and traditional knowledge 
will be incorporated into the Council decision-making process from the beginning through meaningful 
collaboration with local and Indigenous peoples who reside and/or work in the Bering Sea region. It also 
states, “local and traditional knowledge will not simply be integrated in Western science, as it currently 
exists in the Council process. Instead, space will be made for local and traditional knowledge to influence 
the decision-making process in forms that local and traditional knowledge holders feel are appropriate and 
relevant.” 

The report also suggests “Co-production of knowledge will be approached as a potential method for 
carrying out the Bering Sea Fisheries Ecosystem Plan objectives focused on bringing together local and 
traditional knowledge with Western science for evidence-based decision making and policy.” 

NPFMC. 2019. Bering Sea fishery ecosystem plan. North Pacific Fishery Management Council. 133 pages.

Bering Sea Fisheries 
Ecosystem Plan 

https://www.npfmc.org/wp-content/uploads/BSFEP-1.2019-1.pdf
https://www.npfmc.org/wp-content/uploads/BSFEP-1.2019-1.pdf
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The Economy of the North (ECONOR) 

ACCAP Lead: Davin Holen

Partners: Inuit Circumpolar Council, and Gwich’in Council International

Davin Holen engaged with international collaborators to draft the fourth version of the ECONOR report, 
which was adopted by the Arctic Council Sustainable Development Working Group. Holen was the 
lead author on the mixed subsistence economies chapter. This involved working collaboratively with 
researchers from across Arctic Canada, Greenland, Russia, and the Nordic countries. Of special emphasis 
for this version of ECONOR was leading the chapter with contributions from two Arctic Council permanent 
participants, the Inuit Circumpolar Council, and Gwich’in Council International. Based on working closely 
with rural communities over the past few years as part of his work with ACCAP, Davin drafted a section for 
the chapter on climate impacts to the subsistence way of life as well as several other sections that describe 
challenges and opportunities to the subsistence way of life in Alaska (Holen et al 2021; Glomsrød et al. 
2020).

Glomsrød, S., B. Poppel, L. Lindholt, G. Duhaime, S. Lévesque, D. Holen, I. Aslaksen. (2020) Arctic Economies Between 
Geopolitical Tensions and Provision of Livelihoods: Insights from the ECONOR Approach. In Handbook on Geopolitics and 
Security in the Arctic. J. Weber, ed. Springer Nature, Switzerland. doi.org/10.1007/978-3-030-45005-2_13

Holen, D. (coordinating author), H. Harrison, D. Natcher, R. Macdonald, A. Pilyasov, V. Kibenko, R.

Sara, E. Turi, R. Buljo, A.Oskal, S. Mathiesen, I. Aslaksen, M. Poppel, B. Poppel, S. Gartler. 2021. Interdependency of subsistence 
and market economies in the Arctic. In The economy of the North (ECONOR IV). Solveig Glomsrød, Gérard Duhaime, and Iulie 
Aslaksen, eds. Arctic Council Secretariat.

Climate Prediction and Application Science Workshop

ACCAP Leads: Tina Buxbaum and Rick Thoman

Partner: National Weather Service Climate Services Branch

NOAA National Weather Service Climate Services Branch, ACCAP, and other partners, jointly hosted the 
15th annual Climate Prediction Applications Science Workshop (CPASW) in Anchorage, AK. CPASW is 
the longest running premier climate services meeting in the United States and brought together over 
130 climate researchers, information producers, and users to share developments in the research and 
applications of climate predictions for societal decision-making. Anchorage provided an unique venue for 
convening Alaska scientists and decision makers from around the nation. The theme for the 2017 CPASW 
was Understanding Extreme Events and Decision-Maker Needs in the Context of Climate Variability and 
Change.

There were over 50 plenary presentations and four keynote presentations presented by such notable 
speakers such as Dr. Wayne Higgins, Director of the NOAA Climate Program Office and Dr. Rupa Kumar 
Kolli, World Meteorological Organization. Additionally over 40 posters were presented and field trips were 
offered to explore Alaska and engage with the local National Weather Service personnel and the Alaska 
Weather, Water, and Ice Center located at the National Weather Service Anchorage Forecast Office. 

ACCAP Program Manager Tina Buxbaum helped organize the event. Rick Thoman, who was still working 
with the National Weather Service at the time, was on the planning committee, moderated several 
sessions, gave two presentations, introduced the dinner keynote speaker and led the sponsored field trip to 
Denali National Park. Thoman has attended this workshop each year since 2014.

Climate Prediction
Applications Science

Workshop
2017
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Radio and Print Outreach

Beyond the Weather (KUAC radio, Fairbanks and Interior Alaska) — Weekly 90-second interview on a range 
of climate-related topics, including historical events, climate drivers, and climate models. Focus on Alaska’s 
Interior region.

Climate Highlights (KNOM, Nome; KYUK, Bethel; KDLG, Dillingham) — 90 second spots on climate-related 
topics tailored to the radio station’s listeners in west and southwest Alaska. Includes monthly and seasonal 
outlooks, sea ice, and ocean temperatures.

Iditarod Radio Weather (KNOM Nome) — Weather and historical content for Alaska’s Iditarod sled dog race 
to augment KNOM’s 40+ years of Iditarod race coverage.

Fish Reports (KDLG, Dillingham) — Weekly interviews on climate and weather conditions, which air during 
the multi-million dollar commercial salmon fishing season in early summer (June–July) in Bristol Bay.

Nome Nugget (print newspaper) — Weekly column covering a range of weather and climate concerns 
relevant to the Seward Peninsula and the Bering Strait region, including sea ice conditions and outlooks. 
The Nome Nugget is a regional newspaper for the city of Nome and the surrounding communities on 
Alaska’s northwest coast. These communities include a significant population of Alaska Native Peoples.

Alaska and Northwest Canada Quarterly Climate Outlook — Alaska specific climate information and 
relevant stories, co-produced with NOAA-Environment and Climate Change Canada.

OneHealth Outlook Series and Local Environmental Observer (LEO) Network Presentations — 
Contributions to the OneHealth Outlook Series since 2019 and LEO Network presentations since last year. 
Produced by the Alaska Native Tribal Health Consortium.

Climate Graphics created to communicate information about Alaska air temperature, sea temperature, and 
sea surface temperature are available on the ACCAp website. The graphics are regularly used by scientists, 
journalists, authors and Alaskans to understand and communicate climate information and change. In 2021, 
the graphics section was one of the top 3 reasons that people visited the ACCAP website.

Local Outreach 
and Engagement

Rick Thoman uses social media posts, interviews and 

webinars to communicate climatological data in an easy-to-

understand format. He has been an important resource for 

communities, the media, and policymakers when there are 

extreme weather events, such as rain in December, record 

high levels of snow, and dry conditions in the spring and 

summer that could lead to a more severe wildfire season. 

This information helps communities prepare and respond to 

extreme events. Some of the products are detailed below.
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Program-Level Evaluation

In 2019 and 2020, ACCAP worked with Susi Moser to conduct a 
programmatic external evaluation, which took both a retrospective look 
at past activities and a prospective look at potentially productive new 
activities and stakeholder relationships. Moser met with the ACCAP team 
and interviewed a set of Stakeholders. She also reviewed the ACCAP 
website and had informal conversations with people knowledgeable of 
ACCAP and climate change-related challenges in Alaska. 

Results indicated that ACCAP has strong name recognition and ACCAP’s 
work is perceived as overwhelmingly positive. Stakeholders were 
impressed with the ACCAP team’s depth and diversity of expertise. Of 
particular note were the accessibility and responsiveness of ACCAP 
team-members, their capacity for relationship and trust-building, 
innovation in communicating complex scientific information, and ability to 
make scientific information actionable in the context of community and 
state planning and decision-making.

Building on the evaluation that was completed by Moser, the ACCAP 
team undertook a strategic planning effort with our Advisory Board in 
the summer of 2020 in a series of virtual meetings due to the COVID-19 
pandemic. The board recognized that ACCAP does an excellent job 
conducting robust and credible science, providing information and 
decision support, hosting multiple webinar series, engaging with 
stakeholders, communicating climate science, generating knowledge, 
and collaborating with rural communities. The focus areas that were 
identified for growth included economic research and partnership, being 
policy-relevant and meeting policy needs, and engaging scientists, 
Indigenous experts, and rural communities to ensure respectful 
partnership in knowledge co-production. 

From this strategic planning effort, ACCAP’s vision and mission were 
refined and focused to explicitly acknowledge the connections between 
the environment, economy, and equity and to be more inclusive with a 
focus on justice and sustainability. 

Levels of Evaluation

One of the program objectives for ACCAP and our team is to 

use evaluation to understand how our research is informing 

societal outcomes. This objective is applied at program and 

project levels.  

ACCAP’S VISION - Healthy and thriving Alaskan communities, 
economies, and ecosystems in a changing climate

ACCAP’s MISSION - Conduct innovative and collaborative 
research and engagement to inform climate policy, decision-

making, and action for a just and sustainable future

Project-Level Evaluation

The ACCAP team has developed expertise in 
evaluation to better understand project-level 
societal impacts and benefits to communities. 
Evaluation increases the understanding of 
processes and activities so they can be used as 
models. The information gained can also help 
make improvements, especially if projects are not 
meeting the community needs. 

In the boundary spanning section of this report, we 
include details about the evaluations of projects 
such as Supporting Climate Adaptation in NW 
Alaska, Evaluations of Tribal Climate Adaptation 
Training and Building Resilience Today, the Sea 
Ice for Walrus Outlook and the Assessment of the 
Sustainable Southeast Partnership. By increasing 
understanding of the inputs, processes, outputs, 
and outcomes of these projects, we can better 
bridge between the scientific and stakeholder 
worlds and we can enhance the use and integration 
of climate science in policy and decision-making.

The ACCAP team also added evaluation 
components to projects that expand partnerships, 
support communities, and examine extreme events 
research and communication. For example, we are 
deliberately using Indigenous evaluation principles 
in our work in the Kake Climate Partnership 
project to assess the co-production efforts and set 
future goals. Evaluation has also been part of the 
Southeast Alaska Drought Adaptation workshop 
and the Alaska Climate Community of Practice 
to assess whether we are meeting our goals and 
to improve the workshop structure. By adding 
an evaluation component to projects like these, 
we gain information that can help us improve 
processes, relationships, communication, planning 
efforts, and impacts on future projects. 

Evaluation and Program Impacts
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