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Nunavut Research Institute

License Holder Reporting requirements

For research undertaken in the 2025 calendar year (commencing January 01, 2025 and ending
December 31, 2025)

Project Title:

Sikunnguaq - The Likeness or Image of Ice in Maps

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

Randall Scharien, University of Victoria, 3800 Finnerty Road, Victoria, BC, V8P 5C2 (Co-PIl and Nominated PI)
Andrew Arreak, SmartICE, Mittimatalik (Pond Inlet), Nunavut, XOA 0S0 (Co-PI)

Trevor Bell, SmartICE, 340 Lemarchant Road, St. John's, NL, A1E 1R2 (Co-PI)

Katherine Wilson, SmartICE, 340 Lemarchant Road, St. John's, NL, A1E 1R2 (Co-PI)

Michel Tsamados, University College London (UCL), 25 Gordon Street, London WC1E 6BT (Co-Pl)

Christian Haas, University of Bremen, Bibliothekstral3e 1, 28359 Bremen (Co-Pl)

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

Robert Briggs, National Research Council (NRC), St. John's, Newfoundland and Labrador, Canada
Rex Holwell, SmartICE, Nain, Newfoundland and Labrador, Canada

Brody McKeown, SmartICE, St. John's, Newfoundland and Labrador, Canada

Gillian Davidge, SmartICE, St. John's, Newfoundland and Labrador, Canada

Mara Nuedert, Alfred Wegener Institute, Bremerhaven, Germany

Constanza Salvo, Institut National de la Recherche Scientifique (INRS), Quebec City, Canada
Adria Blanco-Cabanillas, University of Victoria, Victoria, Canada

Neil Brubacher, University of Victoria, Victoria, Canada

David lggagsaqg, SmartICE, Qikigtarjuag, Nunavut, Canada

Abby Arreak, SmartICE, Qikigtarjuaqg, Nunavut, Canada

Thomas Newman, University College London, London, UK

Jenna Kailek, SmartICE, Cambridge Bay, Nunavut, Canada

Tracy Okhina, SmartICE, Cambridge Bay, Nunavut, Canada

Carl Thibault, Maketech Aerospace, St. John's, Newfoundland and Labrador, Canada
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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 and made available through the |Isirvik research porta(

The objective of this research is to improve the use of satellite radar images to map safer sea ice
conditions in Nunavut communities where Inuit travel for livelihood and cultural activities. This year
as part of the research co-design process we used community input on slush locations and
conditions near Qikigtarjuag, and knowledge about how it impacts safe travel on ice because it is
hidden beneath the surface snow. From April 28 to May 15, we did detailed studies at 11 unique
sites, working with Inuit from Qikigtarjuaq employed by SmartlICE as community researchers, or as
bear guards, taking measurements of snow, slush, and sea ice temperature, salinity, and
morphology, important for interpreting radar images. We also surveyed extended transects to
understand the spread of slush over the area surrounding each site. At the same time, satellite
radar images were collected, to be used for testing their ability to map slush occurrence over
larger areas, as part of SmartICE sea ice safety maps. We also tested new equipment for
detecting slush and ice thickness from the snow surface using a low power sensor towed either by
hand or by drone. On May 4, in Qikigtarjuaq, our team presented our project activities to the
SmartICE community management committee (CMC), made up of community members, and
learned more about slush and related sea ice features of importance in a travel safety context. In
October we shared a project summary and early results back to the Qikigtarjuaqg CMC by a virtual
meeting. This year in September we also shared information about our project to the Mittimatalik
CMC and discussed sea ice features of importance in a travel safety context there. We planned to
share our project activities with the Cambridge Bay CMC, but that meeting had to be cancelled as
people became unavailable. Our multiyear project includes additional sea ice research in
Cambridge Bay, Mittimatalik, and Qikigtarjuaq, proposed to take place in April and May 2026, with
an additional freeze-up focused study in Mittimatalik planned for November 2026.

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.

- Satellite radar (SAR) techniques show early potential for identifying massak, slush that is hidden
below the surface snow and can trap snowmobiles, causing damage to equipment and injury.

- Inuit Qaujimajatugangit and field observations on sea ice near Qikigtarjuaq facilitated a
comprehensive understanding of the formation mechanisms, properties, locations, and seasonality
of massak, and how it has changed over time.

- In Mittimatalik, there is a desire by the community for improved sea ice roughness information
during fall freeze up, and spring, for safer travel on the ice. Satellite SAR shows potential to
provide this information, but further research is required.
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Objectives: Project objectives, preferably in bullet form.

- Improve sea ice travel safety through development of surface sensor and satellite based
methods for identifying hazardous features or conditions.

- Map sea ice roughness, slush, and sea ice thickness using satellite synthetic aperture
radar data.

- Empower Inuit Nunangat communities to strengthen their resilience to increasingly
variable sea ice conditions through improved technology and training on how to operate
the technology on their own.

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.

From April 28 to May 14, 2025, in Qikigtarjuaq, we conducted sea ice research, with non-residents
staying at the new Qikigtarjuaq Research Centre. We collected data on the presence of slush (massak)
that is hidden beneath the surface snow, invisible to snowmobilers, and hazardous. Almost every day,
a team, led by David Iqgagsag, who lives in Qikigtarjuag, traveled by snowmobiles to sea ice sites in
the channels west and south of Broughton Island. Collected data at each site included the presence or
absence of slush along transects, slush and snow cover thickness, and slush and snow physical
properties important for remote sensing image interpretation (temperature, density, and salinity). We
also tested drone equipment and a new ice thickness sensor (GEM-2), including tests of the GEM-2
towing capability of the drone.

On May 4, while in Qikigtarjuaq, SmartICE staff and residents Abby Arreak and David Iqgagsaq
convened a meeting of Community Management Committee (CMC), during which we shared
information about our project and discussed the massak and other sea ice features that attending
residents felt would be important for our project, like pukajaa. This information is being used to help
plan our field activities on sea ice near Qikigtarjuaq in May 2026.

On September 22, 2025, in Mittimatalik, project team members from SmartICE held a CMC meeting
and shared information about our project to community members and members of various
organizations (Rangers, lkaarvik, Hunters and Trappers Org). Sea ice features relevant to safety and to
our project were discussed, including important times of year for safety and locations where dangerous
ice can occur. This information is being used to help plan our field research activities on sea ice near
Mittimatalik in April 2026.

On October 24 a Qikigtarjuag CMC meeting was held virtually, during which a summary of our field
work activities was given to the audience. We had intended to also hold a CMC meeting in Cambridge
Bay, with an aim to plan for 2026 field activities. It had to be canceled since people became
unavailable.

Page | 3



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).

- Saline slush, termed massak, was surveyed on sea ice near Qikigtarjuaq in April and May 2025. The thickness, extent,
and physical properties of the massak, hidden below the surface snow cover, was found and detailed at 8 of the 11 sites
visited over a 13 day period.

- Low frequency satellite radar data were successfully collected at the same time at surface data detailing massak. This
will enable the development of methods to detect massak in satellite images, without the need for surface measurements.

- Early results indicate that massak that is hidden below surface snow can be detected using C-band synthetic aperture
radar (SAR) from the RADARSAT satellite, and L-band SAR from the SAOCOM satellite. This is possible when air and
snow temperatures are below freezing, and the massak is in liquid form at the base of the snowpack.

- A low frequency GEM-2 sensor is capable of detecting slush beneath surface snow, while also measuring the sea ice
thickness. This method is effective during cold conditions, typical of late April or early May, in Qikigtarjuag.

- The potential for towing a GEM-2 sensor using a custom drone was studied for varying flying conditions. Early results
demonstrate strong potential for this deployment capability, with approximately 2km towing distance.

- In Qikigtarjuag, work with community members facilitated an enhanced, Inuit Qaujimajatugangit informed, understanding
of the formation mechanisms, locations, and timings of massak, as well as its importance in a safety context.

- In Mittimatalik, community members outlined the need for information from satellites on sea ice roughness for traveling
safely on sea ice during fall freeze-up and spring melt periods.

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 learned from community members in Qikigtarjuaq that the massak forms and
re-freezes (frozen to slushy) as many as 2-3 times in a single season. However, an
obstacle to learning more about these massak properties was that we only studied it for
about two weeks. We were encouraged to spend longer to learn more about the full cycle
of massak, as well as other features like pukajaa since it is not showing up in the same
that it used to.
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Expected Project Completion Date: Provide month and year of expected completion date of the project.

April 2028

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.

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.

n/a
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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.

- This project was initiated by the SmartICE community management committee (CMC) in Mittimatalik, the self-titled “Sikumiut
(people of the ice)”, including Elders and youth from Mittimatalik and members from the Mittimatalik Hunters and Trappers
Organization, Hamlet Council, Canadian Rangers, Search and Rescue, and Parks Canada. Along with the Mittimatalik CMC,
we co-designed the research objectives for this project with the Qikigtarjuag CMC. The co-design is centred on identifying the
observational needs of sea ice users in the context of safety, and improving the use of satellite images for meeting those
needs.

- May 4, 2025 CMC Meeting in Qikigtarjuaq: community members making up the CMC learned more detail about our project
as it pertains to Qikigtarjuag, and residents spoke about important considerations in the context of sea ice safety. Information
is being used to help plan our field activities on sea ice near Qikigtarjuaq in May 2026.

- September 22, 2025 CMC Meeting in Mittimatalik: community members making up the CMC learned about our project as it
pertains to Mittimatalik, and residents shared important information about sea ice hazards that is being used to help plan field
work in Mittimatalik in April 2026.

- October 24, 2025, virtual CMC meeting with Qikigtarjuaq: a summary of our field work activities from April and May was
given.

- October, 2025 CMC meeting in Cambridge Bay: the aim was to share about our project and plan for 2026 field activities. It
had to be canceled since people became unavailable.

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.

There are two youth on the Ikirmiut community management committee (CMC) in
Qikigtarjuag: Dave Iqgalik Killiktee and Colin Kooneeliusie.
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Training and Employment:

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

Training for David Iggaqsaq, SmartlCE Community Operations Coordinator, involved
participation in fieldwork planning meetings, review of on-ice data collection
methodologies, in-the-field data collection demonstrations, and supervised on-ice data
collection. Other crew members, while not on bear-monitoring duties, assisted in the
on-ice data collection.

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

Personnel from Qikigtarjuaq that were hired as part of the project: David lggaqsaq, Edmon Kooneeliusie, Saki
Arnaquq, Leelee Kakkee, and Abby Arreak. David lggaqsaq, employed as the SmartlICE Community Operations
Coordinator, was involved in pre-fieldwork meetings, on-ice reconnaissance trips, equipment procurement, preparation
of equipment for fieldwork, on-ice data collection, and post on-ice equipment maintenance and storage.Employment
for other crew members involved on-ice data collection and on-ice bear monitoring. Abby Arreak's role was as the
knowledge coordinator, as well as organizing and helping to facilitate the CMC meeting on May 4, 2025.

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

David Iggagsaq; 200 hrs @$30/hr; operations coordinator; $6000.00

Noah Qiyuqtag; 16 hrs @$30/hr; on-ice data collection and bear monitoring; $480.00

Saki Arnaqug; 86 hrs @$30/hr; on-ice data collection and bear monitoring; $2580.00

Leelee Kakkee; 8 hrs @$25/hr; on-ice data collection and bear monitoring; $200.00

Edmon Kooneeliusie; 103 hr @$30/hr; on-ice data collection and bear monitoring; $3090.00
Abby Arreak; 20 hr @$25+MERC; CMC coordination; $500.00

TOTAL $12,850.00

How many Nunavummiut received honoraria as research participants? Please describe method of
participation (interview, observation, sample, survey, etc.), including compensation provided.

7 participants in Qikigtarjuaqg CMC meeting May 4, 2025; $150.00 each; $1050.00 total.

7 participants in Mittimatalik CMC meeting September 22, 2025; $150.00 each; $1050.00
total. Method of participation was to observe Sikunnguaq project status updates and offer
comment on the research direction, such as locations and features to focus on.
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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.)

3 snowmobiles were rented in Qikigtarjuaq (May 1 to 13, 2025); total $5,000. Groceries
and general supplies were purchased by the field research team locally at the Northern
Store and Co-op in Qikiagtarjuaq (May 1 to 15, 2025).

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

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)

E Research

@ Post-Doctoral Research

=]

ENE

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 100,000 90,400
Equipment, Materials and Supplies 60,000 46,500
Salaries/Wages for Nunavut residents 15,000 13,900
Salaries/Wages for non-Nunavut resident researchers 92,000 74,500
Professional Fees and services in Nunavut 5,000 5,000
Professional Fees and Services outside of Nunavut

TOTAL EXPENDITURES 272,000 230,300

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

Funding:

New Frontiers in Research Fund - International; $223,800

NSERC Norther Research Supplement (Scharien); $6,500

In-kind support:

SmartICE (travel planning and logistics); $15,000

Environment and Climate Change Canada (satellite data tasking and data provision); $7,500
Japanese Aeorspace and Exploration Agency (satellite data tasking and data provision); $52,000

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.

n/a
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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/
free to access (Y/N)

Link (if available) and
DOI (if available)

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

Yes, we plan to submit at least 3 manuscripts through MSc, PhD, and post-doctoral

research projects.
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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

Investigating the Sensitivity of multi-frequency SAR Coherence t| Conference abstract submission (ISPRS Congress 2026)

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.

A variety of dissemination media are needed to meet the range of accessibility needs of IN communities, requiring us to discuss with each community
how best and how often to communicate results to them. Forms may include videos, newsletters, community meetings, or Facebook posts, all of
which SmartICE has experience in producing and sharing in IN. Formats may also vary by community demographic: Elders preferring written
(translated) text in the form of newsletters and younger generations preferring digital media. We will present the project developments at regional
trade shows hosted by Indigenous organizations and regional community forums. The latter will be important for demonstrating and sharing the
technology and its results with other interested communities and Indigenous organizations. We will publish extended abstracts for annual
conferences that provide progress reports on the overall project. These summaries will be used to communicate project developments and progress
to the funders and to professional organizations at their national conferences. It is our intent to produce two summary peer-reviewed papers, roughly
aligned with the three main project activities, that communicate the project findings to the scientific community. Dissemination of project results to the
broader research community involves traditional formats including the HQP-focused publication of at least three papers on sea ice information
retrieval methods, along with published datasets. Our results will reach the broader Canadian public through government collaborators at ECCC.
ECCC is provides weather, climate, and safety information (e.g., storm warnings, ice hazard charts) for public benefit.

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

n/a

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.

n/a
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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?

n/a

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

n/a

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.

n/a

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.

Rapid changes in Arctic sea ice have led to the emergence of unpredictable conditions that impact travel by Inuit, leading to increased
accidents and adverse effects on their food security, health and wellbeing, economy, culture, and identity. Warming air temperatures, along
with shifting ocean currents and weather patterns, have shortened the length of time when sea ice is seasonally stable, affected ice
roughness, and produced new cracks and areas of thin ice and slush obscured by surface snow. In order to meet the urgent climate
adaptation needs of Inuit we propose to develop tools that combine sea ice observations with local travel practices that are grounded in
Inuit Qaujimajatugangit (Inuit knowledge and values; 1Q). These tools will incorporate innovations in sensing technology that make possible
the implementation of both surface- and satellite-based Earth Observation (EO) data for scale-appropriate, user-specific, sea ice
information delivery. This project uses a cross-cultural and Inuit-led partnership approach (Sikumiut-SmartICE model) to co-develop new
EO and environmental data-based tools for identifying seasonally and spatially dynamic sea ice features impacting safe travel.
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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. 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
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	undefined: The objective of this research is to improve the use of satellite radar images to map safer sea ice conditions in Nunavut communities where Inuit travel for livelihood and cultural activities. This year as part of the research co-design process we used community input on slush locations and conditions near Qikiqtarjuaq, and knowledge about how it impacts safe travel on ice because it is hidden beneath the surface snow. From April 28 to May 15, we did detailed studies at 11 unique sites, working with Inuit from Qikiqtarjuaq employed by SmartICE as community researchers, or as bear guards, taking measurements of snow, slush, and sea ice temperature, salinity, and morphology, important for interpreting radar images. We also surveyed extended transects to understand the spread of slush over the area surrounding each site. At the same time, satellite radar images were collected, to be used for testing their ability to map slush occurrence over larger areas, as part of SmartICE sea ice safety maps. We also tested new equipment for detecting slush and ice thickness from the snow surface using a low power sensor towed either by hand or by drone. On May 4, in Qikiqtarjuaq, our team presented our project activities to the SmartICE community management committee (CMC), made up of community members, and learned more about slush and related sea ice features of importance in a travel safety context. In October we shared a project summary and early results back to the Qikiqtarjuaq CMC by a virtual meeting. This year in September we also shared information about our project to the Mittimatalik CMC and discussed sea ice features of importance in a travel safety context there. We planned to share our project activities with the Cambridge Bay CMC, but that meeting had to be cancelled as people became unavailable. Our multiyear project includes additional sea ice research in Cambridge Bay, Mittimatalik, and Qikiqtarjuaq, proposed to take place in April and May 2026, with an additional freeze-up focused study in Mittimatalik planned for November 2026.   
	undefined_2: - Satellite radar (SAR) techniques show early potential for identifying massak, slush that is hidden below the surface snow and can trap snowmobiles, causing damage to equipment and injury.  

- Inuit Qaujimajatuqangit and field observations on sea ice near Qikiqtarjuaq facilitated a comprehensive understanding of the formation mechanisms, properties, locations, and seasonality of massak, and how it has changed over time. 

- In Mittimatalik, there is a desire by the community for improved sea ice roughness information during fall freeze up, and spring, for safer travel on the ice. Satellite SAR shows potential to provide this information, but further research is required.   
	undefined_3: - Improve sea ice travel safety through development of surface sensor and satellite based methods for identifying hazardous features or conditions. 

- Map sea ice roughness, slush, and sea ice thickness using satellite synthetic aperture radar data.

- Empower Inuit Nunangat communities to strengthen their resilience to increasingly variable sea ice conditions through improved technology and training on how to operate the technology on their own.   
	communities append a map with locations andor coordinates of remote field sites if applicable: From April 28 to May 14, 2025, in Qikiqtarjuaq, we conducted sea ice research, with non-residents staying at the new Qikiqtarjuaq Research Centre. We collected data on the presence of slush (massak) that is hidden beneath the surface snow, invisible to snowmobilers, and hazardous. Almost every day, a team, led by David Iqqaqsaq, who lives in Qikiqtarjuaq, traveled by snowmobiles to sea ice sites in the channels west and south of Broughton Island. Collected data at each site included the presence or absence of slush along transects, slush and snow cover thickness, and slush and snow physical properties important for remote sensing image interpretation (temperature, density, and salinity). We also tested drone equipment and a new ice thickness sensor (GEM-2), including tests of the GEM-2 towing capability of the drone.   

On May 4, while in Qikiqtarjuaq, SmartICE staff and residents Abby Arreak and David Iqqaqsaq convened a meeting of Community Management Committee (CMC), during which we shared information about our project and discussed the massak and other sea ice features that attending residents felt would be important for our project, like pukajaa. This information is being used to help plan our field activities on sea ice near Qikiqtarjuaq in May 2026.

On September 22, 2025, in Mittimatalik, project team members from SmartICE held a CMC meeting and shared information about our project to community members and members of various organizations (Rangers, Ikaarvik, Hunters and Trappers Org). Sea ice features relevant to safety and to our project were discussed, including important times of year for safety and locations where dangerous ice can occur. This information is being used to help plan our field research activities on sea ice near Mittimatalik in April 2026.  

On October 24 a Qikiqtarjuaq CMC meeting was held virtually, during which a summary of our field work activities was given to the audience. We had intended to also hold a CMC meeting in Cambridge Bay, with an aim to plan for 2026 field activities. It had to be canceled since people became unavailable.  
	undefined_4: - Saline slush, termed massak, was surveyed on sea ice near Qikiqtarjuaq in April and May 2025. The thickness, extent, and physical properties of the massak, hidden below the surface snow cover, was found and detailed at 8 of the 11 sites visited over a 13 day period. 

-  Low frequency satellite radar data were successfully collected at the same time at surface data detailing massak. This will enable the development of methods to detect massak in satellite images, without the need for surface measurements. 

- Early results indicate that massak that is hidden below surface snow can be detected using C-band synthetic aperture radar (SAR) from the RADARSAT satellite, and L-band SAR from the SAOCOM satellite. This is possible when air and snow temperatures are below freezing, and the massak is in liquid form at the base of the snowpack. 

- A low frequency GEM-2 sensor is capable of detecting slush beneath surface snow, while also measuring the sea ice thickness. This method is effective during cold conditions, typical of late April or early May, in Qikiqtarjuaq.  

- The potential for towing a GEM-2 sensor using a custom drone was studied for varying flying conditions. Early results demonstrate strong potential for this deployment capability, with approximately 2km towing distance.  

- In Qikiqtarjuaq, work with community members facilitated an enhanced, Inuit Qaujimajatuqangit informed, understanding of the formation mechanisms, locations, and timings of massak, as well as its importance in a safety context.  

- In Mittimatalik, community members outlined the need for information from satellites on sea ice roughness for traveling safely on sea ice during fall freeze-up and spring melt periods.   
	undefined_5: We learned from community members in Qikiqtarjuaq that the massak forms and re-freezes (frozen to slushy) as many as 2-3 times in a single season. However, an obstacle to learning more about these massak properties was that we only studied it for about two weeks. We were encouraged to spend longer to learn more about the full cycle of massak, as well as other features like pukajaa since it is not showing up in the same that it used to. 
	Expected Project Completion Date Provide month and year of expected completion date of the project: April 2028 
	social media page please provide the link andor account handle: 
	undefined_6: n/a
	community members andor specific organizations have played in research codesign and activities: - This project was initiated by the SmartICE community management committee (CMC) in Mittimatalik, the self-titled “Sikumiut (people of the ice)”, including Elders and youth from Mittimatalik and members from the Mittimatalik Hunters and Trappers Organization, Hamlet Council, Canadian Rangers, Search and Rescue, and Parks Canada. Along with the Mittimatalik CMC, we co-designed the research objectives for this project with the Qikiqtarjuaq CMC. The co-design is centred on identifying the observational needs of sea ice users in the context of safety, and improving the use of satellite images for meeting those needs.   

- May 4, 2025 CMC Meeting in Qikiqtarjuaq: community members making up the CMC learned more detail about our project as it pertains to Qikiqtarjuaq, and residents spoke about important considerations in the context of sea ice safety. Information is being used to help plan our field activities on sea ice near Qikiqtarjuaq in May 2026.

- September 22, 2025 CMC Meeting in Mittimatalik: community members making up the CMC learned about our project as it pertains to Mittimatalik, and residents shared important information about sea ice hazards that is being used to help plan field work in Mittimatalik in April 2026.  

- October 24, 2025, virtual CMC meeting with Qikiqtarjuaq: a summary of our field work activities from April and May was given. 

- October, 2025 CMC meeting in Cambridge Bay: the aim was to share about our project and plan for 2026 field activities. It had to be canceled since people became unavailable.  
	undertaken for the project describe the roles that youth have played in your research activities: There are two youth on the Ikirmiut community management committee (CMC) in Qikiqtarjuaq: Dave Iqalik Killiktee and Colin Kooneeliusie. 


	compensation provided: Training for David Iqqaqsaq, SmartICE Community Operations Coordinator, involved participation in fieldwork planning meetings, review of on-ice data collection methodologies, in-the-field data collection demonstrations, and supervised on-ice data collection.  Other crew members, while not on bear-monitoring duties, assisted in the on-ice data collection.
	andor what knowledge sharing andor skills exchange took place: Personnel from Qikiqtarjuaq that were hired as part of the project: David Iqqaqsaq, Edmon Kooneeliusie, Saki Arnaquq, Leelee Kakkee, and Abby Arreak. David Iqqaqsaq, employed as the SmartICE Community Operations Coordinator, was involved in pre-fieldwork meetings, on-ice reconnaissance trips, equipment procurement, preparation of equipment for fieldwork, on-ice data collection, and post on-ice equipment maintenance and storage.Employment for other crew members involved on-ice data collection and on-ice bear monitoring. Abby Arreak's role was as the knowledge coordinator, as well as organizing and helping to facilitate the CMC meeting on May 4, 2025.
	and responsibilities and compensation provided: David Iqqaqsaq; 200 hrs @$30/hr; operations coordinator; $6000.00
Noah Qiyuqtaq; 16 hrs @$30/hr; on-ice data collection and bear monitoring; $480.00
Saki Arnaquq; 86 hrs @$30/hr; on-ice data collection and bear monitoring; $2580.00
Leelee Kakkee; 8 hrs @$25/hr; on-ice data collection and bear monitoring; $200.00
Edmon Kooneeliusie;  103 hr @$30/hr; on-ice data collection and bear monitoring; $3090.00
Abby Arreak;  20 hr @$25+MERC; CMC coordination; $500.00

TOTAL  $12,850.00
	participation interview observation sample survey etc including compensation provided: 7 participants in Qikiqtarjuaq CMC meeting May 4, 2025; $150.00 each; $1050.00 total. 
7 participants in Mittimatalik CMC meeting September 22, 2025; $150.00 each; $1050.00 total. Method of participation was to observe Sikunnguaq project status updates and offer comment on the research direction, such as locations and features to focus on. 
	through contract services local purchases equipment donations etc: 3 snowmobiles were rented in Qikiqtarjuaq (May 1 to 13, 2025); total $5,000. Groceries and general supplies were purchased by the field research team locally at the Northern Store and Co-op in Qikiaqtarjuaq (May 1 to 15, 2025).  
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Environment and Climate Change Canada (satellite data tasking and data provision); $7,500 
Japanese Aeorspace and Exploration Agency (satellite data tasking and data provision); $52,000  
	outputs if any may be made public on the NRI research licensing database: n/a
	Full citationRow1: 
	Publicly accessible free to access YNRow1: 
	Link if available and DOI if availableRow1: 
	Full citationRow2: 
	Publicly accessible free to access YNRow2: 
	Link if available and DOI if availableRow2: 
	Full citationRow3: 
	Publicly accessible free to access YNRow3: 
	Link if available and DOI if availableRow3: 
	Full citationRow4: 
	Publicly accessible free to access YNRow4: 
	Link if available and DOI if availableRow4: 
	Y: Yes, we plan to submit at least 3 manuscripts through MSc, PhD, and post-doctoral research projects.  
	TitleRow1: Investigating the Sensitivity of multi-frequency SAR Coherence to flooded Arctic Landfast Ice
	Description of MaterialsRow1: Conference abstract submission (ISPRS Congress 2026)
	Link if availableRow1: 
	DOI if availableRow1: 
	TitleRow2: 
	Description of MaterialsRow2: 
	Link if availableRow2: 
	DOI if availableRow2: 
	TitleRow3: 
	Description of MaterialsRow3: 
	Link if availableRow3: 
	DOI if availableRow3: 
	TitleRow4: 
	Description of MaterialsRow4: 
	Link if availableRow4: 
	DOI if availableRow4: 
	list the target audience for each andor who requested which: A variety of dissemination media are needed to meet the range of accessibility needs of IN communities, requiring us to discuss with each community how best and how often to communicate results to them. Forms may include videos, newsletters, community meetings, or Facebook posts, all of which SmartICE has experience in producing and sharing in IN. Formats may also vary by community demographic: Elders preferring written (translated) text in the form of newsletters and younger generations preferring digital media. We will present the project developments at regional trade shows hosted by Indigenous organizations and regional community forums. The latter will be important for demonstrating and sharing the technology and its results with other interested communities and Indigenous organizations. We will publish extended abstracts for annual conferences that provide progress reports on the overall project. These summaries will be used to communicate project developments and progress to the funders and to professional organizations at their national conferences. It is our intent to produce two summary peer-reviewed papers, roughly aligned with the three main project activities, that communicate the project findings to the scientific community. Dissemination of project results to the broader research community involves traditional formats including the HQP-focused publication of at least three papers on sea ice information retrieval methods, along with published datasets. Our results will reach the broader Canadian public through government collaborators at ECCC. ECCC is provides weather, climate, and safety information (e.g., storm warnings, ice hazard charts) for public benefit. 
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	Is your research about climate change causes impacts mitigation adaptation etc If yes explain: Rapid changes in Arctic sea ice have led to the emergence of unpredictable conditions that impact travel by Inuit, leading to increased accidents and adverse effects on their food security, health and wellbeing, economy, culture, and identity. Warming air temperatures, along with shifting ocean currents and weather patterns, have shortened the length of time when sea ice is seasonally stable, affected ice roughness, and produced new cracks and areas of thin ice and slush obscured by surface snow. In order to meet the urgent climate adaptation needs of Inuit we propose to develop tools that combine sea ice observations with local travel practices that are grounded in Inuit Qaujimajatuqangit (Inuit knowledge and values; IQ). These tools will incorporate innovations in sensing technology that make possible the implementation of both surface- and satellite-based Earth Observation (EO) data for scale-appropriate, user-specific, sea ice information delivery. This project uses a cross-cultural and Inuit-led partnership approach (Sikumiut-SmartICE model) to co-develop new EO and environmental data-based tools for identifying seasonally and spatially dynamic sea ice features impacting safe travel.
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