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Project Description

Context and rationale
Many arctic communities are vulnerable to coastal erosion. As wave action and sea levels rise, along with increased storm frequency and permafrost thaw, the Arctic coastline is being heavily eroded, which poses a substantial threat to coastal communities. These processes are causing buildings, roads and areas of cultural significance to be undermined as coastlines subside and collapse into the sea. Coastal vulnerability in Grise Fiord was recently brought up by the community members and the Iviq Hunters and Trappers Association (HTA) as a top priority issue in a context of climate change. Preliminary virtual discussions with community members and elders underlined a general perception of a changing coastal environment in Grise Fiord. In Kuglutuk, the community wishes to addressing the coastal erosion and possible future environmental hazard that relates to climate change impact which is occurring particularly along the mouth of the Coppermine River that connects in the Arctic Ocean where the Old Cemetery is particularly located, which holds a sentimental landmark for residents of Kugluktuk.

As climate changes in the Arctic, adaptation strategies are required in these communities in order to minimize the damages to roads and infrastructure. These two communities have chosen to partner with the integrated geoscientist team from the Université du Québec à Rimouski (UQAR), Polar Knowledge Canada (POLAR), the Geological Survey of Canada and the Geological Survey of Norway to address these challenges. This project has been submitted to the Climate Change Preparedness in the North (CCPN) Program (CIRNAC). Funding from this program will allow these two communities and our team to move ahead with this project. Over the past few months, preliminary discussions have already been started with CIRNAC and community members and the team will continue to work closely with these communities in different stages of the research process (e.g. project design, data collection, interpretation of results) in order to find better adaptation strategies.

Objectives
This project will establish a first quantitative assessment of coastal hazards, a shoreline evolution analysis and propose a coastal flood map for these communities. This project has five specific objectives: 
1- Increase our knowledge of the coastal erosion processes, wave and current conditions, and permafrost conditions;
2- Model the wave and current conditions in the nearshore based on available historical wind datasets; 
3- Establish a coastal hazard map based on numerical and empirical models of total coastal water levels; 
4- Involve local youth in the coastal hazard assessment to provide training and skill-building opportunities.

Methodology
The field methodology involves the following steps: 
1. Coastal erosion rates and permafrost degradation features (e.g. gullies, sinkholes, thermokarst subsidence) will be monitored using historical aerial photography, satellite images time-lapse photography, bathymetric data and drone surveys.
2. Drone surveys will be conducted over the communities to recreate the coastal topography using photogrammetric analysis. This work will be carried out with local assistants to create a local expertise to conduct other similar repeated surveys throughout the following years. This will help in understanding the coastal dynamics and beach changes.
3. Cross-shore topographical beach profiles will be carried at specified intervals, typically 50 m, to obtain the entire intertidal topography, including intertidal bathymetry, which is difficult to acquire both with drone flights and multibeam surveys. 
4. Wave and water levels will be measured on site using both an offshore buoy and nearshore bottom-mounted sensors. This will help in understanding wave energy dissipation between the offshore zone and the beach, and to better assess the contribution of nearshore processes to the total water level on the beach, such as wave setup and runup. 
5. Bathymetric surveys will be conducted using a multibeam echosounder.
6. A first preliminary coastal flood assessment will be carried out, and flood maps will be produced. Coastal erosion and flood hotspots will be identified with this approach.
7. Permafrost samples will be collected using a portable earth drill. This will allow to recover intact permafrost samples for further laboratory analysis. To operate this portable drill, gasoline and oil are needed and it will be stored in a shed. It should also be noted that the team will carry a small spill kit in the field, ensuring we have a handy response to potential spill.
2. Permafrost temperatures will be measured and monitored using a thermistor string and a data logging system installed in 1 or 2 borehole(s). Such measurements are necessary to detect how climate change provokes the thawing of permafrost.
3. Stratigraphic sections in landslide scars will be excavated, cleaned and described in order to better understand the surficial geology and geomorphology of the area and assess the sensitivity of soil to erosion. 


The only permanent structure we intend to install in the field is rather small. It is a vertical 3-inch ABS pipe rising about one metre out of the ground. This pipe shelters the thermistor cable and the data logger that will measure and record soil temperature data. 
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The first phase of this research project is planned to be conducted in the years 2021-2023 (following rules and restrictions against pandemic spread of Covid-19 issued by the Department of Health Government of Nunavut if until this mentioned timeline still applicable). Approximately ten people will be involved in the first field campaign (July-August 2021). A group of youths from Kugluktuk and Grise Fiord and a summer student from Cambridge Bay (POLAR) will be selected to join the researchers doing the land assessment during a few days for training opportunities in coastal and permafrost surveys, monitoring techniques and to learn about how the assessment is being done. A local elder will also participate to bring their knowledge on the change that has occurred in the area. Additionally, a local bear monitor will be hired to accompany the team in the field.  People from Rimouski and Cambridge Bay will travel to Kugluktuk and Grise Fiord by plane. Once in Kugluktuk and Grise Fiord, all staff will use ATVs and/or trucks and/or boat to access the study sites. 

Data management
A data management plan will be discussed with the hamlet and community members during our first meetings in person next summer. Our team is planning to have the data available within 12 months after the end of the field campaign through online platforms such as Polar Data Catalogue (metadata) and NordicanaD (Centre for Northern Studies). The choice of the platform will depend on our discussions with both the communities.


Research outputs
Every year, the project team will submit a  report summarizing the activities undertaken during the previous field campaign as well as preliminary results. A final report will be submitted at the end of the project. The research results will also be communicated through poster and oral presentations at national and international conferences. We will also develop outreach products and activities to engage with the community, to share information and keep community members up to date with the project.



