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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:

Atmospheric Sciences and Terrestrial Ecosystem Studies in Victoria Island

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

« Ji Young Jung

* Principal Research Scientist , Korea Polar Research Institute

26, Songdomirae-ro, Yeonsu-gu, Incheon 21990, Republic of Korea
* Telephone: +82-32-760-5532

e E-mail: jyjung@kopri.re.kr

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

« Ji Young Jung; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

* Tae Jin Choi; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

* Young Jun Yoon; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea
» Keunbo Park; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

» Sang-Jong Park; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea
» Mincheol Kim; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

« Sungjin Nam; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

» Joohan Lee; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

» Kwansoo Kim; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

* Yeontae Gim; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

» Hadong Park; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

* Hyewon Hwang; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea

* Namyi Chae; Korea University; 145 Anam-ro, Seongbuk-gu, Seoul 02841; Republic of Korea
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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 Arctic is warming faster than other regions, with significant effects on temperature,
precipitation, and the global climate system. Tundra ecosystems store nearly half of global soll
carbon, but thawing permafrost could release large amounts of sequestered carbon,
accelerating climate change. Despite this, there are critical gaps in understanding permafrost’s
role in the carbon cycle and its influence on greenhouse gas fluxes (CO. , CH,4 ). Additionally,
the Arctic contains millions of lakes, many in the Canadian Arctic, making it vital to study their
role in net ecosystem exchange (NEE) at larger spatial scales. One of the purposes of the
project is quantifying and characterizing CO, and CH, fluxes with seasons and years by
using the eddy covariance method at a dry tundra including a pond in the Cambridge Bay,
Nunavut, Canada. To complement this approach, a soil chamber system is utilized during the
summer growing season to access CO, and CH, fluxes across different vegetation types
within the tundra. The snow-free period lasts from mid-June to early September, with the peak
vegetation growing season typically occurring from mid-July to early August, during which CO,
uptake is at its highest. Since the site is not far away from the town of Cambridge Bay, we do
study on atmospheric BC, which is a byproduct of human activity, absorbs longwave radiation
and settles on snow and ice, reducing their reflectivity (albedo) and accelerating snowmelt.
Since BC is emitted year-round, including during winter months, its impact on snow and ice is
significant. We also use open-top chambers (OTCs) or snow fences to study the effects of
current on-going climate change such as warming, increased winter precipitation on soil carbon,
microbial communities, and greenhouse gas fluxes. The research, conducted in collaboration
with Polar Knowledge Canada (POLAR), will help improve predictions of Arctic climate
feedbacks and inform global climate models.

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.

- Plants absorbed more carbon dioxide through photosynthesis than they released
through respiration or soil decomposition during the growing seasons with its peak from
mid-July to early August

- Vegetations near a pond absorbs more carbon dioxide than ones at a dry soil

- When snow melts earlier than as usual, vegetation absorbs more carbon dioxide

- Increased snow depth benefits plant activity during growing seasons, but do not have
any impacts on soil properties in dry tundra
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Objectives: Project objectives, preferably in bullet form.

1) To quantify the long-term exchanges of greenhouse gas and energy between the
tundra ecosystem including a pond and the atmosphere in a warming Arctic and
characterize their seasonal and inter-annual variations,

2) to quantify atmospheric black carbon (BC) concentration over time and understand its
effect on local air quality, and

3) to investigate the effects of warming and changing precipitation on soil biogeochemical
dynamics in the Arctic

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.

This project employs a combination of field-based monitoring, laboratory analysis, and climate manipulation experiments. The
greenhouse gas flux measurement and atmospheric BC concentration monitoring are field-based monitoring, and Open-top
chambers (OTCs) and snow fences are the climate manipulation experiments. The ecological studies were based on soil and
pore water sampling and then the samples were processed in the lab.

For long-term monitoring of CO., and energy exchange between the atmosphere and the tundra ecosystem, an eddy
covariance flux system and a net radiometer, was set up in 2012. These monitoring devices were installed on a
meteorological tower (main tower) owned by Environment and Climate Change Canada (ECCC), located about one kilometre
away from the centre of Cambridge Bay. In 2019, another eddy covariance tower (the second tower) was deployed near a
pond to the west from the main tower to characterize the contribution of pond to NEE at ecosystem level. In addition, chamber
measurements also started, focusing on NEE and respiration of main plants and soil nearby. Data are backed up to a
computer automatically or manually by locals. To understand the impact of environmental factors on NEE, some sensors such
as NDVI are also attached to the flux towers.

Fieldwork was conducted from June 6 to June 21, 2025, focusing on maintaining measurement systems and retrieving data
from two flux towers: the Main Tower (69.129917°N, 105.058906°W) and the Second Tower (69.130833°N, 105.063611°W).
Calibration, maintenance, and data retrieval efforts were carried out to ensure the accuracy and reliability of the monitoring
systems. Both towers' eddy covariance equipment was calibrated, including three CO, /H, O flux analyzers and one CH,
flux analyzer. Raw flux and meteorological data collected from September 2024 to May 2025 were successfully retrieved.
During the vegetation growing season (June — September, with removal afterward), soil chambers were deployed to measure
CO. and CH. fluxes across different vegetation types, along with the collection of soil-related environmental data. Thaw
depth measurements were conducted alongside vegetation surveys and mapping to monitor ecological changes over time.

In terms of black carbon monitoring, an Aethalometer has been operating at Cambridge Bay’s radiosonde building since
August 2013. The Aethalometer itself needs to be replaced with a new one, and KOPRI is planning to restart the
measurement in 2027. Aethalometer will be relocated to KOPRI operation shelter in case the Upper Air Building is no longer
available in due course.

Finally, the OTCs and snow fences, installed in 2012 and 2017, respectively, have continued to simulate warming and
changes in winter precipitation. Soil effluxes under snow manipulation experimental plots were monitored from June 19 to
September 8 in 2025 in collaboration with CHARS (Canadian High Arctic Research Station). Plant responses to altered winter
precipitation were assessed using the Normalized Difference Vegetation Index (NDVI). Snow depth during winter was directly
measured by a local collaborator, while soil temperature and moisture content were continuously monitored.
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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).

Research began in 2012 with the establishment of greenhouse gas flux measurement systems and soil carbon
emission monitoring at Cambridge Bay. NEE measured by eddy covariance measurement, an in situ measurement
is allocated with surface conditions (wet, dry or pond) with an aid of footprint modeling. Allocated NEE is analyzed
with environmental factors like light etc. Negative NEE values indicate that the ecosystem functioned as a carbon
sink during the snow-free period. Additionally, interannual variability suggests the potential for significant
fluctuations in ecosystem photosynthesis and respiration driven by environmental change. With this analysis, NEE
in a larger spatial scale will be estimated by Al, satellite data and process models. The measurement system is
maintained by aid of locals.

The aethalometer measures atmospheric BC concentration at 10 min intervals. This program allow us to identify
local-scale changes in BC concentration, which may prove valuable in helping our understanding of how BC affects
the air pollution level. Due to instrumental failure, the BC monitoring program has been stopped since 2025.

Additionally, we examined the impacts of warming on soil biological parameters. We found that microbial enzyme
activity and bacterial community structure were primarily influenced by temporal changes, rather than the warming
effect itself. While warming had a minor long-term impact, the results suggest that microbial activity could increase
if the Arctic growing season is extended, driven by increased carbon availability. Furthermore, CO, flux and
environmental data acquired in this project were extensively used in a meta-analysis to explore how the Arctic
tundra ecosystem responds to climate change. In 2025, we found warming-induced changes in soil dissolved
organic matter in the Arctic dry ecosystem, and published the result (Kim et al., 2025, Environ Res,
https://doi.org/10.1016/j.envres.2025.122320) from OTCs established in Cambridge Bay.

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 are facing difficulties in obtaining winter NEE data using the open-path eddy
covariance method. The extremely low temperatures in winter sometimes exceed the
operational range of the observation equipment. Additionally, snow and ice accumulating
on the gas analyzer window can hinder proper measurements, making it challenging to
obtain NEE values throughout the year. To overcome these issues, we plan to use
heating-enabled equipment and a closed-path gas analyzer.
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Expected Project Completion Date: Provide month and year of expected completion date of the project.

31-12-2029

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.

N/A

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.

N/A

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.

N/A
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Training and Employment:

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

We provided training to two members of Viventem, a locally owned and operated research support agency in
Cambridge Bay. The training covered procedures for checking the gas analyzer set (including two carbon
dioxide analyzers and one methane analyzer) installed at our site, as well as downloading raw data from the
data logger. They also removed OTCs and retrieved sensors measuring the vegetation index (NDVI) before
snowfall. During periods when Korean researchers are not present in Cambridge Bay, they have managed
our research site and equipment. We compensate them with a fixed rate per working hour.

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

N/A

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

N/A

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

N/A
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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 are renting a shack to store operating equipment and a C-Can to store research
materials from Qillag Innovation, a 100% Inuit-owned company in Cambridge Bay. They
also cover the electricity and internet fees for our research site year-round. While our
research team is in Cambridge Bay, we rent a truck from a local rental company and
purchase necessary items from a hardware store.

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
Elise Imbeau Biologist contact@viventem.ca Cambridge Bay
Gabriel Ferland Instructor contact@viventem.ca Cambridge Bay

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

D Post-Doctoral Research

D PhD Thesis

Masters (Major Research Paper)
Masters (Thesis)

| | Graduate Course Project
D Staff/Administration Research

Undergraduate Honours Thesis

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 CAD 45,000 CAD 40,000

Equipment, Materials and Supplies

Salaries/Wages for Nunavut residents
Salaries/Wages for non-Nunavut resident researchers
Professional Fees and services in Nunavut
Professional Fees and Services outside of Nunavut CAD 22,000 CAD 22,000
TOTAL EXPENDITURES CAD 67,000 CAD 62,000

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

CAD 62,000 (National Research Foundation of Korea funded by the Korean Government)

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.

One peer-reviewed paper has been published. Paper title: Molecular insights into the
warming-induced alterations of water-extractable organic matter (\ WEOM) in soil:
Depth-dependent responses in Arctic terrestrial ecosystem
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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)

Kim et. al., 2025, Environmental Research, 285, 122320

Y

https://doi.org/10.1016/j.envres.2025.122320

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

Manuscripts are preparing for submission now.
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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

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.

N/A

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

Presentation acknowledgements

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.
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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?

All data generated by this research will be stored in KPDC (https://kpdc.kopri.re.kr).
Anyone can access the metadata from the KPDC website and request the raw data by
filling the form. There is a process of KOPRI's approval for the data request.

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

All data generated by this research will be stored in KPDC (https://kpdc.kopri.re.kr).
There is no timeframe for data destruction.

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.

All data generated by this research will be stored in KPDC (https://kpdc.kopri.re.kr).
Anyone can access the metadata from the KPDC website and request the raw data by
filling the form. There is a process of KOPRI's approval for the data request.

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.

Climate change will affect our lives not only in the Arctic region but also around the globe.
The Arctic ecosystem is particularly sensitive to climate change. Moreover, greenhouse
gases release from the enormous reservoir of soil carbon in permafrost into the atmosphere
could have a profound effect on the global climate. Thus, we aim to understand 1) how
much greenhouse gas is exchanged between the atmosphere and permafrost and 2) how
terrestrial ecosystem structure and processes change under the future climate scenarios.
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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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• Hyewon Hwang; Korea Polar Research Institute; 26, Songdomirae-ro, Yeonsu-gu, Incheon 21990; Republic of Korea
• Namyi Chae; Korea University; 145 Anam-ro, Seongbuk-gu, Seoul 02841; Republic of Korea
	undefined: The Arctic is warming faster than other regions, with significant effects on temperature, precipitation, and the global climate system. Tundra ecosystems store nearly half of global soil carbon, but thawing permafrost could release large amounts of sequestered carbon, accelerating climate change. Despite this, there are critical gaps in understanding permafrost’s role in the carbon cycle and its influence on greenhouse gas fluxes (CO₂, CH₄). Additionally, the Arctic contains millions of lakes, many in the Canadian Arctic, making it vital to study their role in net ecosystem exchange (NEE) at larger spatial scales. One of the purposes of the project is quantifying and characterizing CO₂ and CH₄ fluxes with seasons and years by using the eddy covariance method at a dry tundra including a pond in the Cambridge Bay, Nunavut, Canada. To complement this approach, a soil chamber system is utilized during the summer growing season to access CO₂ and CH₄ fluxes across different vegetation types within the tundra. The snow-free period lasts from mid-June to early September, with the peak vegetation growing season typically occurring from mid-July to early August, during which CO₂ uptake is at its highest. Since the site is not far away from the town of Cambridge Bay, we do study on atmospheric BC, which is a byproduct of human activity, absorbs longwave radiation and settles on snow and ice, reducing their reflectivity (albedo) and accelerating snowmelt. Since BC is emitted year-round, including during winter months, its impact on snow and ice is significant. We also use open-top chambers (OTCs) or snow fences to study the effects of current on-going climate change such as warming, increased winter precipitation on soil carbon, microbial communities, and greenhouse gas fluxes. The research, conducted in collaboration with Polar Knowledge Canada (POLAR), will help improve predictions of Arctic climate feedbacks and inform global climate models.
	undefined_2: - Plants absorbed more carbon dioxide through photosynthesis than they released through respiration or soil decomposition during the growing seasons with its peak from mid-July to early August
- Vegetations near a pond absorbs more carbon dioxide than ones at a dry soil
- When snow melts earlier than as usual, vegetation absorbs more carbon dioxide
- Increased snow depth benefits plant activity during growing seasons, but do not have any impacts on soil properties in dry tundra

	undefined_3: 1) To quantify the long-term exchanges of greenhouse gas and energy between the tundra ecosystem including a pond and the atmosphere in a warming Arctic and characterize their seasonal and inter-annual variations,
2) to quantify atmospheric black carbon (BC) concentration over time and understand its effect on local air quality, and
3) to investigate the effects of warming and changing precipitation on soil biogeochemical dynamics in the Arctic

	communities append a map with locations andor coordinates of remote field sites if applicable: This project employs a combination of field-based monitoring, laboratory analysis, and climate manipulation experiments. The greenhouse gas flux measurement and atmospheric BC concentration monitoring are field-based monitoring, and Open-top chambers (OTCs) and snow fences are the climate manipulation experiments. The ecological studies were based on soil and pore water sampling and then the samples were processed in the lab. 

For long-term monitoring of CO₂ and energy exchange between the atmosphere and the tundra ecosystem, an eddy covariance flux system and a net radiometer, was set up in 2012. These monitoring devices were installed on a meteorological tower (main tower) owned by Environment and Climate Change Canada (ECCC), located about one kilometre away from the centre of Cambridge Bay. In 2019, another eddy covariance tower (the second tower) was deployed near a pond to the west from the main tower to characterize the contribution of pond to NEE at ecosystem level. In addition, chamber measurements also started, focusing on NEE and respiration of main plants and soil nearby. Data are backed up to a computer automatically or manually by locals. To understand the impact of environmental factors on NEE, some sensors such as NDVI are also attached to the flux towers.    
Fieldwork was conducted from June 6 to June 21, 2025, focusing on maintaining measurement systems and retrieving data from two flux towers: the Main Tower (69.129917°N, 105.058906°W) and the Second Tower (69.130833°N, 105.063611°W). Calibration, maintenance, and data retrieval efforts were carried out to ensure the accuracy and reliability of the monitoring systems. Both towers' eddy covariance equipment was calibrated, including three CO₂/H₂O flux analyzers and one CH₄ flux analyzer. Raw flux and meteorological data collected from September 2024 to May 2025 were successfully retrieved. During the vegetation growing season (June – September, with removal afterward), soil chambers were deployed to measure CO₂ and CH₄ fluxes across different vegetation types, along with the collection of soil-related environmental data. Thaw depth measurements were conducted alongside vegetation surveys and mapping to monitor ecological changes over time.

In terms of black carbon monitoring, an Aethalometer has been operating at Cambridge Bay’s radiosonde building since August 2013. The Aethalometer itself needs to be replaced with a new one, and KOPRI is planning to restart the measurement in 2027. Aethalometer will be relocated to KOPRI operation shelter in case the Upper Air Building is no longer available in due course. 

Finally, the OTCs and snow fences, installed in 2012 and 2017, respectively, have continued to simulate warming and changes in winter precipitation. Soil effluxes under snow manipulation experimental plots were monitored from June 19 to September 8 in 2025 in collaboration with CHARS (Canadian High Arctic Research Station). Plant responses to altered winter precipitation were assessed using the Normalized Difference Vegetation Index (NDVI). Snow depth during winter was directly measured by a local collaborator, while soil temperature and moisture content were continuously monitored. 
	undefined_4: Research began in 2012 with the establishment of greenhouse gas flux measurement systems and soil carbon emission monitoring at Cambridge Bay. NEE measured by eddy covariance measurement, an in situ measurement is allocated with surface conditions (wet, dry or pond) with an aid of footprint modeling. Allocated NEE is analyzed with environmental factors like light etc. Negative NEE values indicate that the ecosystem functioned as a carbon sink during the snow-free period. Additionally, interannual variability suggests the potential for significant fluctuations in ecosystem photosynthesis and respiration driven by environmental change. With this analysis, NEE in a larger spatial scale will be estimated by AI, satellite data and process models. The measurement system is maintained by aid of locals. 

The aethalometer measures atmospheric BC concentration at 10 min intervals. This program allow us to identify local-scale changes in BC concentration, which may prove valuable in helping our understanding of how BC affects the air pollution level. Due to instrumental failure, the BC monitoring program has been stopped since 2025. 

Additionally, we examined the impacts of warming on soil biological parameters. We found that microbial enzyme activity and bacterial community structure were primarily influenced by temporal changes, rather than the warming effect itself. While warming had a minor long-term impact, the results suggest that microbial activity could increase if the Arctic growing season is extended, driven by increased carbon availability. Furthermore, CO₂ flux and environmental data acquired in this project were extensively used in a meta-analysis to explore how the Arctic tundra ecosystem responds to climate change. In 2025, we found warming-induced changes in soil dissolved organic matter in the Arctic dry ecosystem, and published the result (Kim et al., 2025, Environ Res, https://doi.org/10.1016/j.envres.2025.122320) from OTCs established in Cambridge Bay.
	undefined_5: We are facing difficulties in obtaining winter NEE data using the open-path eddy covariance method. The extremely low temperatures in winter sometimes exceed the operational range of the observation equipment. Additionally, snow and ice accumulating on the gas analyzer window can hinder proper measurements, making it challenging to obtain NEE values throughout the year. To overcome these issues, we plan to use heating-enabled equipment and a closed-path gas analyzer.
	Expected Project Completion Date Provide month and year of expected completion date of the project: 31-12-2029
	social media page please provide the link andor account handle: N/A
	undefined_6: N/A
	community members andor specific organizations have played in research codesign and activities: N/A
	undertaken for the project describe the roles that youth have played in your research activities: N/A
	compensation provided: We provided training to two members of Viventem, a locally owned and operated research support agency in Cambridge Bay. The training covered procedures for checking the gas analyzer set (including two carbon dioxide analyzers and one methane analyzer) installed at our site, as well as downloading raw data from the data logger. They also removed OTCs and retrieved sensors measuring the vegetation index (NDVI) before snowfall. During periods when Korean researchers are not present in Cambridge Bay, they have managed our research site and equipment. We compensate them with a fixed rate per working hour.
	andor what knowledge sharing andor skills exchange took place: N/A
	and responsibilities and compensation provided: N/A
	participation interview observation sample survey etc including compensation provided: N/A
	through contract services local purchases equipment donations etc: We are renting a shack to store operating equipment and a C-Can to store research materials from Qillaq Innovation, a 100% Inuit-owned company in Cambridge Bay. They also cover the electricity and internet fees for our research site year-round. While our research team is in Cambridge Bay, we rent a truck from a local rental company and purchase necessary items from a hardware store.
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