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Meeting with the Native Village of Kwethluk at the Permafrost Pathways adaptation workshop hosted by AIJ.
Photo by Greg Fiske / Woodwell Climate Research Center

Publications

Permafrost Pathways scientists continued to advance
the field's understanding of permafrost thaw and Arctic
change by publishing more than 20 peer-reviewed
studies in 2023, including in high-impact journals such
as Nature Climate Change, Nature Communications,
Global Change Biology, and EGU Biogeosciences. For a
complete list, please see appendix 4.

Communications and media coverage

In 2023, Permafrost Pathways continued to establish
itself and its team members as trusted voices on the
issues of permafrost thaw and monitoring, Arctic
warming, community-led adaptation, and the impact of
boreal wildfires on permafrost. The project netted more
than 600 media mentions over the year, and experts
were quoted in high-profile media outlets including the
New York Times, Axios, CNN, and important Alaskan
outlets including KYUK, which ran a four-part series

on permafrost thaw in Nunapicuag, one of our Alaska
Native partner communities.

Communications highlights: Permafrost Pathways
developed and delivered an informative quarterly
newsletter and grew its subscriber base to nearly 500
subscribers. The newsletter built loyal and engaged

readers, boasting open rates (68%) and click-
through rates (12%) that significantly surpass industry
benchmarks.

We continued to publish frequent project updates,
feature stories, and StoryMaps on both our project
website and Woodwell Climate channels to keep
audiences informed about our progress, elevate
Indigenous voices, and contextualize current events
relevant to our work.

2023 closed with Permafrost Pathways winning three
Anthem Awards—Special Projects (silver), Community
Outreach (silver), and Partnership or Collaboration
(bronze)—out of thousands of applicants. The project
also garnered widespread public support and received
an inaugural Community Voice Award. Christina Shintani
also won the grand prize in the 2023 Avenza Map
Contest for her Permafrost Pathways Arctic Carbon
Monitoring Map with contributions from Jessica Howard
and Julianne Waite.

Stay connected to Permafrost Pathways—sign up for
email updates and follow us on Instagram and Twitter.
You can also explore our updates page and previous
newsletters (April 2023, September 2023, December
2023) for the latest project news and developments.



https://www.nytimes.com/2023/12/12/climate/arctic-report-card-climate-change.html
https://www.axios.com/2022/12/14/arctic-warming-wetter-climate-change-report
https://us.cnn.com/2023/06/10/us/canada-wildfire-season-us-impact-climate/index.html
https://www.kyuk.org/2024-01-11/as-the-permafrost-melts-the-houses-in-nunapitchuk-are-breaking-down
https://r20.rs6.net/tn.jsp?f=001uTQ80Zex26zoxSuWgj8DkTpiy2lBrgA3NuRxHqGIO-5_YxG3OauYS0FCuIkkGvcfffX0Eohx4Q3EeevJy4so-iwTZzU45-Lv_YfvgZR3yuwK2kNb2nnsRmFWveHs-Ys5F-2xz73oNZ24Q5-uhoFtEFElqX94mMduvaPpvlMH_4J0GLp80wGPrnQ_rhP18dMWFTXoQTBYLHWgg6kZRed3p4F04F5Og-2Qmflm9MZ-nxBoo9c0aT0uoPZZypEvuggBqRQrBVQVncGPQlDL2AI2IocX1ei7ByrQnUCkc7QzEc7W4IJNmXSJdZ00iHIsFHD7tfys-mzHAsXBnV_g-TRNjUmf93jcBPayY40gUKzDHeiw85DjTLmgW7IenQNirEPKbtiNWqsId_AY-HIuaG54R6vK8gsgNNrK&c=GqLoygEWXlhkiq8adXzuNltITH_F5HVCMZTwg18HkqryngH5fVPXRw==&ch=2_P_MkgawC40y_SeSkwImIC___TpPR7MxXWnH-Sbo0WHcBUs-dKJFg==
https://r20.rs6.net/tn.jsp?f=001uTQ80Zex26zoxSuWgj8DkTpiy2lBrgA3NuRxHqGIO-5_YxG3OauYS0FCuIkkGvcfffX0Eohx4Q3EeevJy4so-iwTZzU45-Lv_YfvgZR3yuwK2kNb2nnsRmFWveHs-Ys5F-2xz73oNZ24Q5-uhoFtEFElqX94mMduvaPpvlMH_4J0GLp80wGPrnQ_rhP18dMWFTXoQTBYLHWgg6kZRed3p4F04F5Og-2Qmflm9MZ-nxBoo9c0aT0uoPZZypEvuggBqRQrBVQVncGPQlDL2AI2IocX1ei7ByrQnUCkc7QzEc7W4IJNmXSJdZ00iHIsFHD7tfys-mzHAsXBnV_g-TRNjUmf93jcBPayY40gUKzDHeiw85DjTLmgW7IenQNirEPKbtiNWqsId_AY-HIuaG54R6vK8gsgNNrK&c=GqLoygEWXlhkiq8adXzuNltITH_F5HVCMZTwg18HkqryngH5fVPXRw==&ch=2_P_MkgawC40y_SeSkwImIC___TpPR7MxXWnH-Sbo0WHcBUs-dKJFg==
https://www.anthemawards.com/2023/11/27/anthem-community-voice/
https://r20.rs6.net/tn.jsp?f=001eAmn7II0xUubAWMssO78GnqJgwTDZNysfYZuGrWlJ1Y7Fd7z1rW8hKA6C0IKkzsXINb9zTbHNUAss4nbnEZacEz6YrSe4WqhdXnD1YdD-x6UM4kJr9rUUswbSDMcYpx22xFGtJJ2dQcuksl6twvS6AIfF9e19ISjYqRzeRiH4Vnntj4NHfSCsaTpntTG511bTxj8Oh8827HsROVFzg1AdA_GJbjWUF6p&c=x7vn8oMt0YxFp7tq9Ek60Psiq7oX2wV3auTsQ9u-21RSpvGmvCs0Sw==&ch=CmQxHCKuMskW_-6BWanbNbRrxcnOiQtQWkCVBIAASSOW-SFXvOJvQg==
https://r20.rs6.net/tn.jsp?f=001eAmn7II0xUubAWMssO78GnqJgwTDZNysfYZuGrWlJ1Y7Fd7z1rW8hKA6C0IKkzsXINb9zTbHNUAss4nbnEZacEz6YrSe4WqhdXnD1YdD-x6UM4kJr9rUUswbSDMcYpx22xFGtJJ2dQcuksl6twvS6AIfF9e19ISjYqRzeRiH4Vnntj4NHfSCsaTpntTG511bTxj8Oh8827HsROVFzg1AdA_GJbjWUF6p&c=x7vn8oMt0YxFp7tq9Ek60Psiq7oX2wV3auTsQ9u-21RSpvGmvCs0Sw==&ch=CmQxHCKuMskW_-6BWanbNbRrxcnOiQtQWkCVBIAASSOW-SFXvOJvQg==
https://permafrost.woodwellclimate.org/#emailsignup
https://www.instagram.com/woodwellarctic/
https://twitter.com/woodwellarctic
https://permafrost.woodwellclimate.org/news-updates/
https://r20.rs6.net/tn.jsp?f=001DxG70DCBzlXnsbPk1sHvwUW09edbj_CkOTFsoNvlpbpDo8cWHhug-7o6Kc-R4Qq5oxH5--866cAS7rSSCZ6cz2nps1TeyLzNzZ2KEAW7Jy7enY5ztV8ejQ8x7PLmtaLLNKB9VjfGsWUcY0zuEBjrzA==&c=PNpJkrHmgMzuwe1tqZY8pWlecm7O6Z5ccKWH_i-ZenMSD07fFuzYvQ==&ch=lGT4h1w3PxncdkSMPBI43vbBpVtCIUhiIL1ib4-NqOa4RJhlUZYBuw==
https://myemail.constantcontact.com/A-summer-of-substantial-progress-across-Alaska-and-Canada.html?soid=1107937355048&aid=reJTD68bQkU
https://myemail.constantcontact.com/Elevating-permafrost-thaw-on-the-international-stage.html?soid=1107937355048&aid=-hFpVgd-Shg
https://myemail.constantcontact.com/Elevating-permafrost-thaw-on-the-international-stage.html?soid=1107937355048&aid=-hFpVgd-Shg
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Organizational changes/challenges and
looking ahead

As we completed Year 2 of Permafrost Pathways, we
were approximately 88% spent through December 31,
2023. Our team is approximately 95% staffed ending the
year with 38 Woodwell Climate staff on the project with
seven new positions. There are a few remaining new
hires starting in Year 3.

Highlights regarding our budget to actual variances are:

e Task1in equipment was due to pre-purchasing
items to ensure installs in Year 3.

e Task 3 purchased community weather stations,
which were installed in Alaska.

e Task 3 shows our partner, the Alaska Institute
for Justice, is now fully staffed and ramped up
earlier than planned at the end of Year 1. They
also facilitated a workshop with our Alaska Native
partners, Woodwell Climate, and government
agencies in Fall 2023.

We continue to revise our funding under Task categories
to better reflect actual staffing and anticipated spending
going forward. For example, we expect our partner,
Harvard Kennedy School’s Arctic Initiative under Task

17

o — 3
T S

Talking with community members at the local co-op in Mittimatalik with Ikaarvik’s Damian Enoogoo. Photo by Shelly Elverum / Ikaarvik
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4 will draw additional funds in Years 3 and 4 to expand
our policy work. We also increased staff in Tasks 3 and

4, Our Alaska Native partners are also in need of heavy
equipment. We are pivoting, when possible, to capitalize
on new and unknown project needs or opportunities. We
are starting to see gaps in future budget years and are
looking at opportunities to cover these shortfalls.

Thank you for
your generous
support of
Permafrost
Pathways!



MILESTONES AND KEY METRICS

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
3/1-12/31 1/1-12/31 1/1-12/31 1/1-12/31 1/1 - 12/31 1/1-12/31
2022 2023 2024 2025 2026 2027
Task 1: Monitor permafrost thaw and carbon emissions
2 new towers
1 new flux tower; 9 (Yrs 1&2); 9
existing towers towers supported; 6-8 total 10 - -
expanded 4-6 new towers
planned for 2024
25%; Site selection / Set-up / Set-up / .
set-up data collection data collection Al sites complete 75% 75%
Site selection / Site set-up /
sot-u data collection; Conduct uncertainty >67% >67% >67%
P analyses
Task 2: Develop more accurate Arctic carbon models
Initial versions of . . -
Development of wildfire and CH, Flrs;;r?_lzg\icand ;gﬁlﬁg E;”ergi?a ?gl
Develop work'ple_m wildfire ar.1d CH, modulgs . simulations of model & pan-Arctic 100%
for CH, and wildfire modules; work completed; begin representing fire simulations complete
development. plan for abrupt development of bp t th 9 d blished and P
thaw. abrupt thaw abrupt thaw, an published an
CH4 emissions. communicated.
module.
. 100% 100%
100% complete complete complete

Software
infrastructure built
for assimilation.

Beta version of data assimilation model

developed and launched. Continued refinement to model and integrate site data.

Task 3: Co-create an Indigenous-led adaptation process

Coordination of
community network;

On-the-ground and Continued work with communities to tune model to adaptation

remote sensing Partnerships 100% complete; needs:
monitoring launched with 10 | Monitoring set up in N . . ) . -
partnerships communities all 10 communities. Continued integration of Indigenous Knowledge into monitoring
launched with 6 and models.
communities.
Bsé;r:r;i:wen;g:e Remote sensing | Beta version of Continued refinement and updates to
detecting ast for detecting past | toolkit co-created 100% complete relocation toolkit, including dissemination to
changep change underway | with Indigenous ° P relevant communities to support
ge. in 6 communities. | partners. implementation.

Task 4: Influence national and international climate policy related to permafrost thaw

OSCAR finalized; OSCAR updated based on data

Policy model (OSCAR) developed to engage- assimilation model; Policy scenarios Permafrost
include permafrost emissions from all N . ! : emissions included
ment with finalized; UNFCCC author teams include .
sources. in IPCC AR7.

UNFCCC initiated. permafrost emissions.

Contributions made to UNFCCC processes (e.g. Global Stocktake) and meetings (e.g., COP and SBI/SBSTA) to raise the profile of
permafrost risk in international climate dialogue.

Incorporation of permafrost carbon processes into IPCC
publications and negotiated texts based on the “best available
science.”

Engagements with climate negotiators through coordinated
advocacy, data sharing, and policy briefings to account for
permafrost thaw in UNFCCC policy commitments.

As data and insights are developed, ensure our network of leaders are resourced with information to push for global emissions
targets informed by permafrost data.

Meetings held with US agencies and
Congressional representatives to build
awareness and highlight permafrost risk;
Identified opportunities for improved
coordination, policy coherence, and
resources for disaster response,
recovery, and community-led adaptation.

Convenings held
to raise the profile
and address
responses to
permafrost risk.

Existence of
climate relocation
governance
framework.

Development of innovative, inclusive, and

equitable solutions for communities facing

displacement and loss and damage due to
permafrost thaw and other climate hazards.

Work with local communities to develop a list of policy priorities to address impacts of permafrost thaw; Develop targeted policy
briefings for permafrost risk adaptation; Work with policymakers and communities to advance international disaster policies and
climate relocation governance framework.
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APPENDICES

1. PERMAFROST PATHWAYS POLICY STRATEGY OVERVIEW

Read the Permafrost Pathways policy strategy overview to learn more about the project’s policy priorities and tactics.

2. FIRE AND THAW SLUMP MAPPING

Mapping wildfire and retrogressive thaw slumps at high spatial resolution using satellite imagery and deep learning.
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3. KUIGILNGUQ TIDAL FLOOD MAP

Tidal flood map of Kuigilnguq co-produced by Greg Fiske and former Permafrost Pathways Tribal Liaison Gary Evon.
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https://permafrost.woodwellclimate.org/wp-content/uploads/2023/08/Permafrost-Pathways-PolicyFactsheet-2023.pdf
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