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Project Title:

Permafrost Pathways

Project Leader(s): Full name, affiliation, and contact information (address, phone number, email) of
each project leader (principle investigator and co-investigators)

Kyle Arndt, Research Scientist, +1-585-208-4011, karndt@woodwellclimate.org
Patrick Murphy, Research Technician, +1-508-444-9270, pmurphy@woodwellclimate.org

Woodwell Climate Research Center
149 Woods Hole Rd, Falmouth Massachusetts 02540 USA

Project Team: Full name, affiliation, and address (name of city/community and province/territory/state)
of each member of the project team

Kyle Arndt, Research Scientist
Patrick Murphy, Research Technician
Susan Natali, Senior Scientist

Jackie Hung, Research Scientist
Kelcy Kent, Postdoctoral Researcher
Dani Trangmoe, Research Assistant
Kaj Lynoe, Research Assistant

Woodwell Climate Research Center
149 Woods Hole Rd, Falmouth Massachusetts 02540 USA
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Abstract: A concise summary of what was done, found, and concluded to date, and how the
results/information will be used. This summary must be translated into the appropriate dialect of
Inuktut. Suggested length: 250-300 words. *This section will be published in the NRI’s annual
compendium of licensed research

Following the successful deployment of our research equipment in 2024 in Mittimatalik and
Qausuittug, we have collected more than 1 year of data from the permafrost near each of these
communities. These scientific instruments measure weather conditions and greenhouses gases. The
purpose of our research is to understand how different regions of the Arctic respond to climate
change, and to improve models of future climate change. Additionally, we want to make our data and
conclusions available to the communities in which we work, so that they can make decisions about
their land.

The early data from our sites in Mittimatalik and Qausuittug show us that plants growing on the land
are capable of absorbing carbon dioxide in the summer, taking it from the air and storing it in the
land. In the fall and winter, the plants and microorganisms growing on the land begin to release more
of this carbon dioxide back into the air.

We have also measured how methane is moving in and out of the land. Our initial results show that
microorganisms found in the tundra near Qausuittuq are able to consume more methane than they
produce, so it is possible that this region can remove some methane from the air during the summer.
More data is needed to confirm this trend. The microorganisms in the tundra near Mittimatalik
generally produce more than they consume, so this region is adding a small amount of methane to
the atmosphere.

Throughout this project year, we have remained in communication with the HTO boards, the Hamlet
councils, and Ikaarvik so that the community is aware of our research. We will continue to produce
reports for the communities that explain our findings in a concise and beneficial way.

Key messages: Concise, plain language summary of key take-away messages of work to date, findings
and conclusions. Preferably 3-5 points, in bullet form.

- Carbon dioxide and methane release patterns are typical of other Arctic sites

- Carbon dioxide uptake is stronger than its release during the summer months

- Methane appears to be taken up by the land near Resolute during the summer

- The dry landscape near Resolute responds to temperature changes more quickly than
the wetter landscape near Pond Inlet
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Objectives: Project objectives, preferably in bullet form.

- Measure changes in carbon dioxide and methane movement (between the land and the
air) for at least 5 years

- Compare these changes between seasons and between years

- Compare these changes to other sites in the Arctic

- Determine what factors are changing at the same time (permafrost thaw depth, snow
depth, rain, and others)

Annual activities: A description of activities and methods carried out during the current reporting
period. This section should answer the questions: What? Where? When? Who? How? Include dates
team members conducted research at remote field sites or collected data (including interviews) in
communities; append a map with locations and/or coordinates of remote field sites, if applicable.

Our team was present in Nunavut between 22 July and 04 August, 2025 for research
activities.

Between 22 July and 28 July, three members of our team were in Qausuittuq to maintain
our carbon monitoring site there. We stayed at the Polar Continental Shelf Program
logistics center, and traveled daily to our research site 2km east of the YRB airport
runway. Travel was conducted using a rented vehicle. While in Qausuittug, we serviced
our long-term instruments, which includes cleaning, repairs, and calibration. We also took
measurements of active layer depth and vegetation metrics along orthogonal transects
around our site. These measurements were taken with a collapsible metal probe and
plastic quadrat.

Between 29 July and 04 August, the same three members of our team were in
Mittimatalik to maintain our carbon monitoring site there. We stayed at the Environment
and Climate Change Canada building, and traveled daily to our research site 2km south
of the YIO airport runway. Travel was conducted using a rented vehicle. While in
Mittimatalik we serviced our long-term instruments, which includes cleaning, repairs, and
calibration. We also took measurements of active layer depth and vegetation metrics
along orthogonal transects around our site. These measurements were taken with a
collapsible metal probe and plastic quadrat. In Mittimatalik, we were joined at our
research site by two local contributors, who assisted with measurements and provided us
with guidance on local weather patterns and snow depth timing.
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Results and Achievements: Findings and results to date of the above activities, highlighting any key research
achievements (see guide below for formatting tips regarding tables and figures).

Initial results from our first full year of data collection have been interesting, some results
affirm our understanding of the landscape, and others have been unexpected.

In both Qausuittuq and Mittimatalik, we have seen evidence that the land (including the
vegetation and microorganisms) is an overall source of carbon dioxide and methane
throughout the year. This means that, while some plants and microbes can
consume/absorb carbon dioxide and methane in the summer, the release through the
rest of the year is greater.

The soil surface has remained frozen longer into the spring than we originally anticipated.
We found that the thawing of the first 5cm of soil enabled plants to begin consuming
carbon dioxide, so we are interested to see if the timing of soil thaw changes in future
years.

Challenges/Obstacles: In this section, please comment on any challenges/obstacles (if any) that you
experienced during this project year. If there were any actions to mitigate or resolve these challenges,
please list them here. Were any concerns raised regarding the conduct of research team members or the
impacts of the project?

We experienced relatively small challenges regarding logistics and travel. Our team was
moving between the two communities using commercial flights, but our work did not align
nicely with the available flight schedules. We had to adapt by extending our stay in each
community. We had some broken and missing pieces at each site, but community members
were able to help us replacement supplies, and we are grateful to them. Otherwise, we faced
no obstacles during this project year.

No concerns about our conduct or impact were brought to our attention. We strove to be
active in the communities while we were in Nunavut, and paid attention to each communities'
Facebook page after returning to the US, and no one has raised concerns. We would respond
immediately if anything came up. We posted on community Facebook pages and tabled in the
Co-op to remind the community why we were there and to show what our site looks like if they
were to come across it while on the land.
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Expected Project Completion Date: Provide month and year of expected completion date of the project.

September 2027

Project website (if applicable): If your project has a presence on the internet, including a website and/or
social media page, please provide the link and/or account handle.

https://permafrost.woodwellclimate.org/monitoring-and-modeling/

Citations: Please append a complete reference list if citations are used anywhere in the document.

POLICY RELEVANCE

Does this research support policy development or decision-making in Nunavut? If yes, please describe.

This research could provide support for greenhouse gas remediation as a ecosystem
service. The government of the Northwest Territories has asked us to comment on some

of their policy in carbon accounting and these sites could help Nunavut should the
Government of Nunavut make similar plans.
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RESEARCH OUTCOMES: BENEFITS

Community engagement: Briefly list and describe any community consultation, engagement,
collaboration and outreach activities that you have undertaken for the project; describe the role(s) that
community members and/or specific organizations have played in research co-design and activities.

Our most significant engagement has been with Ikaarvik in Pond Inlet. Throughout 2023, we had
several opportunities to work with the Ikaarvik youth (in person and online) to develop our
research plan and hone our communication strategies. In 2024, we met with some lkaarvik
members to walk through our research site and discuss opportunities for collaboration and
supplemental research. In March of 2024, our research proposal was considered by the Pond Inlet
HTO board, who ultimately concluded that the research site was too close to the Hamlet to have
any affect on hunting and trapping activities.

In 2025, we spent more time tabling at the Co-op to discuss our research plans and timeline, and
solicit questions and feedback from the community. We received positive feedback from those
who stopped at our table - community members were interested to hear more details about the
research equipment they see close to the Hamlet. Many agreed with our initial results, saying that
these findings are closely in line with their experience on the land for many generations.

Youth engagement: Briefly list and describe any outreach, school or classroom activities that you have
undertaken for the project; describe the role(s) that youth have played in your research activities.

As mentioned above, we have worked well with the youth group Ikaarvik to develop our
research plans in Nunavut. lkaarvik continues to be a core partner in Nunavut. However,
we have not yet made any plans to share our research with school groups. We will
endeavor to do this in both communities in 2026.
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Training and Employment:

How many Nunavummiut received training from team members? Please describe training and/or
compensation provided.

We worked with two people in Pond Inlet who expressed interest in our research. We
demonstrated how our scientific equipment worked at the research site, explained what
measurements we are most interested in measuring, and the methods we are using to
collect that data.

How many team members received training from Nunavummiut? Please describe training received
and/or what knowledge sharing and/or skills exchange took place.

All of our team members learned from Nunavummiut during our travels in 2025. During
our time in the field, we were taught about the history of the land by Nunavummiut who
worked with us. We learned about seasonal hunting and fishing patterns, changes to the
landscape (within one generation and across many generations), and how the
communities respond to and live with the patterns of snow melt in the region.

How many Nunavummiut received employment? Please describe employment type and length, role(s)
and responsibilities, and compensation provided.

We worked closely with one person in Pond Inlet who guided us on the land, worked as a
bear guard, and worked with us to build our infrastructure. After our departure from
Nunavut, he has worked to repair, maintain, and clean our research instruments.
Compensation is an hourly rate that he set and we agreed to.

How many Nunavummiut received honoraria as research participants? Please describe method of
participation (interview, observation, sample, survey, etc.), including compensation provided.
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Please explain how the project directly benefited Nunavut organizations and/or businesses (e.g.,
through contract services, local purchases, equipment donations, etc.)

We contract with the Arctic Co-op for logistics support. They have provided us with cargo transportation (cargo flights
to Pond Inlet and Resolute) and storage of tools and equipment. We have also worked with the Co-op to set up tables
on weekends to share details of our project with the community.

We have worked with Ikaarvik in Pond Inlet to focus our messaging when sharing details with the communities.
Ikaarvik has been very helpful in helping us share what is most important to Nunavummiut. We paid all participants of
this workshop for their time.

OPTIONAL: Nunavut Team Members, hires, and/or trainees (excluding research participants e.g.,
interviewees)

The NRI is creating an inventory of Nunavummiut who are skilled and/or interested in research. The
information provided below will not be shared publicly but will support long-term capacity sharing by
connecting local and visiting researchers with research talent in each community.

Name Expertise/skills Training/interest areas | Contact Info Community
Kelly Akpaleeapik Electrical, construction ETP 867-899-2119 Pond Inlet
Michael Milton Research coordination 613-869-7811 Pond Inlet

Academic Mobility

If you are affiliated with an academic institution, please answer the following question: For which Level
of Project(s) will the data be used? (Check all that may apply)

D Research

D Post-Doctoral Research

D PhD Thesis

Masters (Major Research Paper)
Masters (Thesis)

Graduate Course Project
Staff/Administration Research

Undergraduate Honours Thesis

LTI

Other
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BUDGET

Please complete the table below to detail your projected and actual research expenditures during the

reporting period.

Category Planned/Approved | Actual
Expenditure Expenditure
Travel and Accommodation 31,000 44,500
Equipment, Materials and Supplies 1,400 1,800
Salaries/Wages for Nunavut residents 2,000 3,100
Salaries/Wages for non-Nunavut resident researchers 9,000 9,000
Professional Fees and services in Nunavut 4,000 4,000
Professional Fees and Services outside of Nunavut 700 700
TOTAL EXPENDITURES 48,100 63,100

List the total $ amount of funding from each funding source for your full research program, including in-

kind support

All funding for this research was provided by the TED Audacious Project, an initiative that
pools donations from private philanthropists to fund research that addresses global
challenges. In-kind support was provided by the Polar Continental Shelf Programme and
Environment Climate Change Canada.

RESEARCH OUTPUTS / REPORTING TOOLS

What research outputs were generated? Please list below and append copies of each. Specify which
outputs (if any) may be made public on the NRI research licensing database.

Our processed data (including weather and carbon fluxes) from both Pond Inlet and
Resolute will be uploaded to the AmeriFlux database. This data is available for anyone to
download, but it is not prepared as a report with findings or conclusions. The links to
these databases (listed below) may be shared.

In January, 2026, we will prepare a report of findings from each site for all of 2025. This
will go on our public website and will be sent to NRI for distribution.
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Have peer-reviewed manuscripts been published as a result of your project? If Yes,

complete the following table:

Full citation Publicly accessible/ Link (if available) and
free to access (Y/N) DOI (if available)

If No, do you intend to submit a manuscript (or manuscripts) for peer reviewed publication?

Our sites have not been established long enough to prepare a publication yet. We would
like 1-2 years of data before preparing and submitting a manuscript.
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Were non-peer reviewed materials produced to either communicate or synthesize results to the public?
Examples of these materials include (but are not limited to): websites, reports, brochures, podcasts,
webinars, presentations, non-peer reviewed publications, etc.

If Yes, complete the following table:

Title Description of Link (if available) DOI (if available)
Materials

Woodwell Monitoring 2024 one-pager | A printable hand-out that outiines our research activities and obj|

Did your project develop a communications plan? Please describe communications/reporting tools used, and
list the target audience for each and/or who requested which.

Our communication plan for this project involves direct contact with communities via
tabling at the Co-ops, hosting and attending community forums on research activities,
and attending town halls and/or relevant board meetings.

We plan to develop infographics and reports targeted to the communities, focusing on the
results of our research that is most relevant to daily life. These products will contain links
to full data sets and additional presentations of our data for scientific audiences, but the
primary goal will be to address the real-world concerns of communities.

How were Nunavummiut credited and/or acknowledged in all project outputs, such as co-authorship,
participant biographies, article acknowledgements, etc.

DATA AND INTELLECTUAL PROPERTY

Did you enter into a research agreement, data-sharing agreement and/or intellectual property rights
agreement with a community and/or designated Inuit organization (DIO)? If yes, please explain.

Do intellectual property rights apply to your research? If yes, please explain.

No
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Who owns the data? Has the raw data been shared with the appropriate community and/or DIO? If yes,
how? How is data security and storage handled by community-based co-owners?

The data collected at our sites is owned by Woodwell Climate Research Center, but is
distributed freely to the public using CC-BY-4.0 licensing. This allows sharing, use, and
adaptation by any individual or group. Data contain no information on individuals or
community members.

Where is the data stored and will the data be destroyed within a set timeframe?

Our raw data and processed data is stored on file servers at our campus in
Massachusetts, on a private Google storage bucket, and additionally on the publicly
accessible AmeriFlux database.

Is the data trackable and/or available in a public data repository? If yes, please provide the appropriate
information and/or link to ensure the findability and accessibility of the data.

Data repository for Pond Inlet: https://ameriflux.lbl.gov/sites/siteinfo/ CA-MTK
Data repository for Resolute: https://ameriflux.Ibl.gov/sites/siteinfo/ CA-RSB

Please append a copy of your data management plan.
CLIMATE CHANGE

Is your research about climate change (causes, impacts, mitigation, adaptation, etc.)? If yes, explain.

Yes, our research is focused on better understanding the impacts of climate change in the
Arctic. These research sites are a part of a network of similar sites which are the ultimate data
inputs and validation for climate models. We seek to close data gaps in the network and better
understand how climate change is impacting various regions of the arctic. The arctic has been a
long-time sink of carbon but climate change is threatening that with warming and with these
sites we will be able to see how under researched areas of the arctic are responding to warming
temperatures.
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PHOTOGRAPHS

If possible, please provide high-resolution photos of licensed research activities that NRI may use in
communication materials, organizational reporting, and other promotional purposes. The photographer
and all recognizable people in each photo must sign the attached Photo and Video Release form. Please
also complete the table below for each photo provided and submit to NRI along with all required NRI
photo release forms. The photographer/owner will be credited in all uses of the photograph(s).

File Name | Location Description Subjects Photographer/Owner | Date

Would you like your project to be considered for a research profile and promotion by the NRI? Yes

FORMATTING TIPS

Main text:
Please supply report in a standard manuscript format (Microsoft Word format is required).

Tables:

Any number of tables can appear in one file (as long as they are clearly marked). Tables prepared
using simple table formats as provided in word processing programs such as WordPerfect are
preferred. Each table should be numbered according to its appearance in the text (e.g., Table 1,
Table 2) and each should have a brief descriptive heading.

Figures:

Each figure or graphic element should be submitted as a separate file. Black & white and colour
graphics are both acceptable. We can accommodate most standard graphic file formats,
however, please indicate in which format the graphic was prepared.

References:
Please use the APA or MLA Citation Style while referencing throughout the report.

Size:

The size of the electronic document must not exceed 4MB (if larger than 4MB, please send
attachments separately and number the emails).
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The early data from our sites in Mittimatalik and Qausuittuq show us that plants growing on the land are capable of absorbing carbon dioxide in the summer, taking it from the air and storing it in the land. In the fall and winter, the plants and microorganisms growing on the land begin to release more of this carbon dioxide back into the air.

We have also measured how methane is moving in and out of the land. Our initial results show that microorganisms found in the tundra near Qausuittuq are able to consume more methane than they produce, so it is possible that this region can remove some methane from the air during the summer. More data is needed to confirm this trend. The microorganisms in the tundra near Mittimatalik generally produce more than they consume, so this region is adding a small amount of methane to the atmosphere.

Throughout this project year, we have remained in communication with the HTO boards, the Hamlet councils, and Ikaarvik so that the community is aware of our research. We will continue to produce reports for the communities that explain our findings in a concise and beneficial way.
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- Methane appears to be taken up by the land near Resolute during the summer
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	communities append a map with locations andor coordinates of remote field sites if applicable: Our team was present in Nunavut between 22 July and 04 August, 2025 for research activities. 

Between 22 July and 28 July, three members of our team were in Qausuittuq to maintain our carbon monitoring site there. We stayed at the Polar Continental Shelf Program logistics center, and traveled daily to our research site 2km east of the YRB airport runway. Travel was conducted using a rented vehicle. While in Qausuittuq, we serviced our long-term instruments, which includes cleaning, repairs, and calibration. We also took measurements of active layer depth and vegetation metrics along orthogonal transects around our site. These measurements were taken with a collapsible metal probe and plastic quadrat. 

Between 29 July and 04 August, the same three members of our team were in Mittimatalik to maintain our carbon monitoring site there. We stayed at the Environment and Climate Change Canada building, and traveled daily to our research site 2km south of the YIO airport runway. Travel was conducted using a rented vehicle. While in Mittimatalik we serviced our long-term instruments, which includes cleaning, repairs, and calibration. We also took measurements of active layer depth and vegetation metrics along orthogonal transects around our site. These measurements were taken with a collapsible metal probe and plastic quadrat. In Mittimatalik, we were joined at our research site by two local contributors, who assisted with measurements and provided us with guidance on local weather patterns and snow depth timing.
	undefined_4: Initial results from our first full year of data collection have been interesting, some results affirm our understanding of the landscape, and others have been unexpected. 

In both Qausuittuq and Mittimatalik, we have seen evidence that the land (including the vegetation and microorganisms) is an overall source of carbon dioxide and methane throughout the year. This means that, while some plants and microbes can consume/absorb carbon dioxide and methane in the summer, the release through the rest of the year is greater. 

The soil surface has remained frozen longer into the spring than we originally anticipated. We found that the thawing of the first 5cm of soil enabled plants to begin consuming carbon dioxide, so we are interested to see if the timing of soil thaw changes in future years.
	undefined_5: We experienced relatively small challenges regarding logistics and travel. Our team was moving between the two communities using commercial flights, but our work did not align nicely with the available flight schedules. We had to adapt by extending our stay in each community. We had some broken and missing pieces at each site, but community members were able to help us replacement supplies, and we are grateful to them. Otherwise, we faced no obstacles during this project year.

No concerns about our conduct or impact were brought to our attention. We strove to be active in the communities while we were in Nunavut, and paid attention to each communities' Facebook page after returning to the US, and no one has raised concerns. We would respond immediately if anything came up. We posted on community Facebook pages and tabled in the Co-op to remind the community why we were there and to show what our site looks like if they were to come across it while on the land.
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	community members andor specific organizations have played in research codesign and activities: Our most significant engagement has been with Ikaarvik in Pond Inlet. Throughout 2023, we had several opportunities to work with the Ikaarvik youth (in person and online) to develop our research plan and hone our communication strategies. In 2024, we met with some Ikaarvik members to walk through our research site and discuss opportunities for collaboration and supplemental research. In March of 2024, our research proposal was considered by the Pond Inlet HTO board, who ultimately concluded that the research site was too close to the Hamlet to have any affect on hunting and trapping activities.

In 2025, we spent more time tabling at the Co-op to discuss our research plans and timeline, and solicit questions and feedback from the community. We received positive feedback from those who stopped at our table - community members were interested to hear more details about the research equipment they see close to the Hamlet. Many agreed with our initial results, saying that these findings are closely in line with their experience on the land for many generations.


	undertaken for the project describe the roles that youth have played in your research activities: As mentioned above, we have worked well with the youth group Ikaarvik to develop our research plans in Nunavut. Ikaarvik continues to be a core partner in Nunavut. However, we have not yet made any plans to share our research with school groups. We will endeavor to do this in both communities in 2026.
	compensation provided: We worked with two people in Pond Inlet who expressed interest in our research. We demonstrated how our scientific equipment worked at the research site, explained what measurements we are most interested in measuring, and the methods we are using to collect that data.
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We have worked with Ikaarvik in Pond Inlet to focus our messaging when sharing details with the communities. Ikaarvik has been very helpful in helping us share what is most important to Nunavummiut. We paid all participants of this workshop for their time.
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	outputs if any may be made public on the NRI research licensing database: Our processed data (including weather and carbon fluxes) from both Pond Inlet and Resolute will be uploaded to the AmeriFlux database. This data is available for anyone to download, but it is not prepared as a report with findings or conclusions. The links to these databases (listed below) may be shared.

In January, 2026, we will prepare a report of findings from each site for all of 2025. This will go on our public website and will be sent to NRI for distribution.
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	list the target audience for each andor who requested which: Our communication plan for this project involves direct contact with communities via tabling at the Co-ops, hosting and attending community forums on research activities, and attending town halls and/or relevant board meetings.
We plan to develop infographics and reports targeted to the communities, focusing on the results of our research that is most relevant to daily life. These products will contain links to full data sets and additional presentations of our data for scientific audiences, but the primary goal will be to address the real-world concerns of communities.
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	how How is data security and storage handled by communitybased coowners: The data collected at our sites is owned by Woodwell Climate Research Center, but is distributed freely to the public using CC-BY-4.0 licensing. This allows sharing, use, and adaptation by any individual or group. Data contain no information on individuals or community members.
	Where is the data stored and will the data be destroyed within a set timeframe: Our raw data and processed data is stored on file servers at our campus in Massachusetts, on a private Google storage bucket, and additionally on the publicly accessible AmeriFlux database.
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Data repository for Resolute:  https://ameriflux.lbl.gov/sites/siteinfo/CA-RSB
	Is your research about climate change causes impacts mitigation adaptation etc If yes explain: Yes, our research is focused on better understanding the impacts of climate change in the Arctic. These research sites are a part of a network of similar sites which are the ultimate data inputs and validation for climate models. We seek to close data gaps in the network and better understand how climate change is impacting various regions of the arctic. The arctic has been a long-time sink of carbon but climate change is threatening that with warming and with these sites we will be able to see how under researched areas of the arctic are responding to warming temperatures.
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