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Progress Report Template  

2020-2021 

 

1. Name of Lead Network Investigator(s): Robert Way & Andrew Trant  

 

2. Project ID and Title: P20-Climate Vegetation Cryosphere Interaction 

 

3. General advancement of project objectives: 

 

b. Requires adjustment to initial plan 

 

Comments (provide explanations if b. or c. selected): 

 

 The proposed research plan from February 2020 involved collection of data from both coastal 

Labrador sites established in the summer of 2019 (Pinware River Hills and Nain Bay Hills) and Torngat 

Mountain National Park (TMNP) in summer 2020. Unfortunately, this research could not be conducted in 

its entirety in 2020-2021 due to the COVID-19 pandemic restrictions. The initial plan was adapted and 

HQP research made use of remote sensing, modelling and limited field work in fall 2020 to address the 

research objectives. We were not able to visit the northern field site at all (Nain Bay Hills) or collect data 

from sites in TMNP. However, research partners in Nunatsiavut did collect a limited amount of critical 

data from the TMNP weather stations and Nakvak Brook warming experiments in August 2020. Winter 

fieldwork planned for March 2021 was recently cancelled due to an outbreak of COVID-19 in 

Newfoundland and Labrador. Summer 2021 is expected to have a full field research season based on early 

discussions with project partners and regional Indigenous Governments. 
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4. Project Abstract 
 

 

 Across Labrador and northern Québec (including Nunavik, Nunatsiavut, Nitassinan and 

NunatuKavut), rapid regional warming observed over the past several decades has significantly impacted 

the quality of life for Indigenous Peoples and northerners. Similarly, thawing of regional permafrost, 

hydrological changes and vegetation growth may have future impacts on infrastructure development, natural 

hazards, archaeological sites, and cultural keystone species such as caribou and berry plants. Prior studies 

have shown that increasing shrub height and density can degrade permafrost by changing how snow 

accumulates across the landscape, which alters surface energy fluxes. This project aims to improve our 

understanding of how observed and projected changes on plants, trees, snow cover, and permafrost will 

interact, and how this may impact people and northern ecosystems. Combining field observations, remote 

sensing and numerical modelling will allow us to bridge spatial scales and predict how landscapes in 

Nunatsiavut, Nunavik and NunatuKavut will respond to future environmental change. Focusing on snow as 

the key link between vegetation and permafrost, we are exploring how local climate and geomorphology 

create heterogeneity in coastal landscape responses to climate change.  

 

 Early project results have included development of a satellite-based method for mapping hotspots 

of environmental change in the Torngat Mountains National Park (TMNP) (Nunatsiavut) and Kuururjuaq 

National Park (KNP) (Nunavik). These results, in combination with field measurements, implicate enhanced 

shrub growth as the dominant source of ecosystem change. Notably, shrub growth was most prominent at 

low elevation where permafrost is inferred to be the warmest and thus most sensitive to change. Future 

changes to permafrost are inferred to be linked to snow cover variability and local ecosystem characteristics. 

To explore these topics, we have established two research basins (Nain Bay Hills and Pinware River Hills) 

where high resolution measurement and modelling of ecosystem properties (snow, vegetation, soil) is 

ongoing across 400 m by 400 m field sites. Historical changes in climate conditions including snow cover 

are being explored with the ClimEx ensemble to separate out natural and anthropogenic influences on 

regional climate variability. 

 

 This interdisciplinary project will allow us to better assess habitat vulnerability to future 

environmental changes, permitting regional policymakers to make more informed decisions on adaptation, 

management and infrastructure initiatives. Improved understanding of the connections between snow, trees, 

plants and permafrost is highly transferable and will give other communities access to conservation and 

planning tools needed to better manage changing northern landscapes due to climate change. 
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5. Project Description and Research Objectives 

 The complexity of climate, geomorphology and vegetation in coastal environments makes these 

areas challenging for studying the potential future impacts of climate change. In northeastern Canada, 

coastal-continental contrasts are often enhanced by coastal mountain ranges, seasonal sea ice cover, 

patchy vegetation cover and high precipitation in winter (high snowfall). Although there is generally a 

lack of knowledge on many topics in the region, the impacts of snow on geosystems and Northern 

Peoples are particularly not well-studied. Further, the distribution of snow across coastal landscapes 

and how it may change in the future due to vegetation and climate change is of critical importance for 

assessing the vulnerability of other important ecosystem components, including permafrost.  

 

 In the Subarctic and Arctic environments of coastal Labrador and Nunavik, projected changes 

to forest and tundra ecosystems and cryosphere will pose unique challenges for the region’s Indigenous 

Peoples who rely on suitable snow and ice conditions for accessing lands used for subsistence and 

cultural activities. Climatologically, the investigated region ranges from Subarctic to low-Arctic 

regions (including the southernmost area of Arctic Cordillera in Canada). Our ArcticNet-led project 

examines the interactions between vegetation, snow and permafrost, and the effects of these 

interactions on the local climate with the goal of predicting future environmental changes in coastal 

Labrador and Nunavik. This project uses a combination of field-based data collection with remote 

sensing, modelling and climate projections to elucidate vegetation- permafrost-snow interactions 

across the forest (F), forest-tundra (FT), shrub tundra (ST) and tundra (T) ecosystems in coastal 

Labrador and Nunavik.  

 

 Coastal Labrador’s general lack of prior research infrastructure requires collection of new 

remote field data and continued maintenance and upgrading of critically important existing ecological 

and permafrost research sites (operating for up to a decade) in the Torngat Mountains. Specific field 

data collection consists of climate and ground thermal monitoring, dendrochronological analysis, direct 

measurement of vegetation characteristics, winter snow surveys and collection of time-lapse imagery 

and photogrammetry products using remotely piloted aircraft. Established field sites traverse a north-

south coastal gradient including the southern half of Torngat Mountains National Park (ST, T) and 

adjacent areas of Parc national Kuururjuaq (FT, ST, T), Nain and adjacent areas (F, FT, ST, T), and 

near the community of Pinware in southern Labrador (F, FT, ST, T). In the Torngat Mountains, field 

activities provide continuity for existing monitoring initiatives established in those regions between 

2009 and 2018 with some locations having continuous data since 2009. 
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 Linking local ecological field data collected at specific sites to broader regional patterns is 

facilitated by remote sensing analysis of ecosystem change from 1985 to 2019 for portions of coastal 

Labrador, including all of Torngat Mountains National Park. These data are being used in concert with 

analysis of historical aerial photography to characterize the magnitude and geomorphological controls 

on vegetation and hydrological change in the region. Broad-scale patterns in key climate variables 

including snow distribution through time and space are being analyzed using a 50-member initial-

conditions ensemble of simulations (ClimEx ensemble; http://www.climex-project.org) produced by 

Ouranos. Ongoing analysis of these simulations has explored the drivers of climate variability over the 

entire IRIS-4 region whereas future work will use these climate ensembles to predict future changes 

expected for a number of critical climate variables. The data generated from the modelling ensemble 

will be applied to specific field sites in concert with local field data as inputs into numerical modelling 

of ground thermal conditions using the Northern Ecosystem Soil Temperature model. Preliminary 

model testing has already been performed and has shown the utility of this approach for understanding 

the linkages between snow, vegetation and soil characteristics at our field sites. This modelling will 

allow us to better understand how permafrost has changed historically and how it will change in the 

future in coastal Labrador and Nunavik under climate change scenarios. 
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Objectives 

In bullet format, list the overall Project Objectives over the duration of the Project 

 

1. To implement a long-term monitoring program that will examine how culturally important species 

will be impacted by climate change and characterize plant biodiversity and structure across 

vegetation and topographic gradients in coastal environments; 

 

2. To maintain ongoing open-top chamber warming experiments in the Torngat Mountains and 

continue long-term monitoring of tundra vegetation change in northern Labrador using repeat 

ground photography, satellite remote sensing, aerial photography and terrain analysis; 

 

3. To summarize and assess the accuracy of climate model simulations (ClimEx) over the historical 

period for snow cover, surface-air temperature and precipitation for the IRIS-4 region and to use 

ClimEx to explore the role of natural climate variability in recent climate changes observed over 

the IRIS-4 region; 

 

4. To characterize temporal and spatial variations in snow distribution across coastal Labrador and 

Nunavik by analyzing existing climate observations and through development of a low-cost 

methodology for measuring snow characteristics in real-world environmental conditions;  

 

5. To model snow redistribution and density variations across vegetation and topographic gradients 

in coastal environments and to evaluate how geomorphology modifies snow impacts on ground 

temperatures; 

 

6. To develop and evaluate a theoretical model for snow, vegetation and permafrost feedbacks using 

one- and two-dimensional thermal modelling and to use this approach to characterize permafrost 

sensitivity to historical and future thaw due to changes in vegetation and snow cover in coastal 

Labrador and Nunavik;  

 

7. To assess how predicted environmental changes will cumulatively impact habitat for keystone 

species including caribou and berry species in coastal Labrador and Nunavik. 
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6. Research Activities  

NETWORK INVESTIGATOR RESEARCH ACTIVITIES 

Dr. Robert Way, Queen’s University (network investigator): 

● Recruited one HQP (AF) focused on ground temperature variability across forest-tundra ecotones. 

● Supervised one HQP until graduation (RT; Jan 2021) and then as a research associate thereafter.  

● Led field activities during the winter of 2020 including snow surveys at Nain, Nunatsiavut, Labrador 

and Pinware, NunatuKavut, Labrador and limited (data recovery) field activities in the fall of 2020. 

● Coordinated with the Nunatsiavut Government to facilitate collection of data from a subset of sites 

located in the Torngat Mountains National Park (TMNP) and adjacent areas in late summer of 2020. 

● Led manuscript writing for a refereed conference paper describing rock glaciers in TMNP (Way et al., 

2021); led manuscript on snow-vegetation interactions (Way and Lapalme, in review). 

 

Dr. Andrew Trant, University of Waterloo (network investigator): 

● Supervised undergraduate (NL, TL) and graduate students (PL), and postdoctoral fellow (ED). 

● Coordinated with the Nunatsiavut Government and Parks Canada to organize data collection for projects 

in the Torngat Mountains National Park in late summer of 2020. 

● Mentored HQP-led (TL) analysis of changes near Nain, Nunatsiavut (Larking et al., Accepted). 

● Mentored HQP (ED) on vegetation-environment interactions in TMNP (Davis et al., 2020). 

● Co-organized Arctic Change 2020 session “TER 78 - Arctic Plants in Changing Landscapes”. 

 

Dr. Martin Leduc, Université du Québec à Montréal (network investigator): 

● Co-supervised one HQP (DM) examining model simulations for northern Québec and Labrador. 

● Received supplementary funding to complement ArcticNet financial support to DM. 

● Co-led analysis of snow cover variability in Nunavik and Labrador using simulations from the CRCM5 

regional climate model (including the ClimEx ensemble). 

 

HIGHLY QUALIFIED PERSONNEL RESEARCH ACTIVITIES 

Emma Davis (Postdoctoral Fellow), University of Waterloo (September 2019 - Present): 

● Assisted with winter fieldwork in coastal Labrador throughout March 2020. 

● Processed field and remote sensing data on vegetation change from TMNP; led writing and publication 

of manuscript reporting research results (Davis et al., 2020). 

● Assisted HQP (TL) with preparation and publication of Honours Thesis (Larking et al., Accepted). 

● Participated in feature inventory and manuscript writing for a refereed conference paper describing the 

first inventory of rock glaciers in TMNP (Way et al., 2021).  

● Presented results of Davis et al. (2020) at Arctic Change 2021 and co-organized and facilitated session. 

● Developed methods for detecting spatial and temporal changes in land cover in TMNP using Google 

Earth Engine and Machine Learning (in progress). 

 

Jordan Beer (Research Assistant), Queen’s University (RA: September 2020 - Present): 

● Developed a Google Earth Engine approach for calculating satellite-based NDVI, NDWI and tasseled 

cap indices across ArcticNet field research areas.  

● Developed an approach for determining trends in tasseled cap indices over 1985-2020 that can be applied 

anywhere in the ArcticNet field research areas. 
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  Rosamond Tutton (Current Position: Research Associate), Queen’s University (MSc Student: May 

2019 - January 2021; RA: January 2021 - Present): 

● Assisted with winter field work in coastal Labrador throughout March 2020. 

● Assisted with fall 2020 fieldwork, including servicing and deploying ground temperature monitoring at 

PRH, and supporting HQP (AF) logger deployments. 

● Developed the snow characterization with light and temperature (SCLT) technique for characterizing 

snow depth. Prepared and published SCLT manuscript (Tutton and Way, 2021). 

● Modelled the sensitivity of the ground thermal regime to snow and vegetation characteristics at Nain 

Bay Hills and Pinware River Hills field sites using the Northern Ecosystem Soil Temperature model. 

● Defended MSc Thesis in January 2021. 

 

Patrick Lauriault (PhD Student), University of Waterloo (January 2020 - Present): 

● Developing a simulation model that emulates energetic costs of pregnant caribou over winter and links 

those costs to lichen forage requirements necessary for successful calf recruitment. 

● Poster presentation based on forage requirement model at Arctic Change 2020. 

● Developed a lichen identification presentation/workshop and lichen biomass survey protocol. 

 

Anika Forget (MSc Student), Queen’s University (September 2020 - Present): 

● Coordinated deployment of temperature loggers (n=17) at Pinware River Hills (PRH) in fall 2020. 

● Developed a sampling design for monitoring ground surface temperature variability using spatially-

derived estimates of snow depth and ecotypes for Pinware River Hills. 

● Developed a random forest-based technique for spatially modelling the distribution of ground surface 

temperature variability across field sites using test data and remote sensing products. 

 

Dominic Morin (MSc Student), Université du Québec à Montréal (May 2020 - Present): 

● Used output from the ClimEx CRCM5 regional climate model ensemble to investigate natural drivers 

of climate variability in air temperature and snow cover across northeastern Quebec and Labrador  

● Examined linkages between snow cover, air temperature and atmospheric teleconnections.  

● CRCM5 simulations are currently under evaluation using climate stations for surface air temperature 

and precipitation while the ERA5-Land reanalysis is being used for snow cover. 

● Led poster presentation describing ClimEx analysis at Arctic Change 2021.  

 

Taylor Larking (Formerly: Undergraduate Honours Student), University of Waterloo (March 2020 

- December 2020): 

● Completed undergraduate Honours Thesis. 

● Worked with ED, AT and other team members to prepare, submit and revise honours research for 

publication in Arctic Science (Larking et al., Accepted). 

 

Nhu Le (Undergraduate Honours Student), University of Waterloo (May 2020 - Present): 

● Conducted object-based land classification to study impact of shrub expansion on lichen cover across in 

TMNP (Nakvak Brook; Komaktorvik) and southern Labrador (Pinware Bay) 

● Generated lichen cover maps to characterize lichen cover at multiple spatial scales at ArcticNet research 

sites (PRH; Nakvak Brook; Komaktorvik) 

● Led poster presentation describing honours research at Arctic Change 2021. 
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7. Project Research Results and Impacts  

 

Research Results Impacts (for science, northerners, policy, 

outreach, IRIS-related activities, etc.) 

Annual shrub ring-width chronologies and 

climate analyses developed for two field 

locations 

Shrub growth was observed to be driven by warming 

temperatures; further climate warming will likely 

continue to favour shrub growth so long as moisture 

does not become limiting. These findings apply to 

Research Objective 1. 

Determination of species-specific drivers of 

vegetation greening 

These results from Larking et al. (Accepted) 

highlight locations and shrub species that may show 

the most pronounced greening trends. The results 

from this publication apply to Research Objective 1. 

Developed Google Earth Engine- and R-based 

script for detecting changes in land cover in 

Torngat Mountains National Park 

The approach will be used to detect where and what 

type of changes in land cover have occurred in 

TMNP since 1985 and to forecast where future shrub 

expansion is most likely to occur in the park. These 

scripts facilitate historical vegetation change analysis 

as part of Research Objective 2. 

Developed Google Earth Engine-based script 

for mapping landscape change using satellite 

tasseled cap indices 

This script can be used in future analysis of 

evaluating environmental change in the eastern 

Subarctic. The script contributes to Research 

Objective 2. 

Evaluation of CRCM5 regional climate 

simulations 

Preliminary results suggest that the model 

reproduces natural climate variability with 

reasonable accuracy over the IRIS-4 region. This 

evaluation contributes to Research Objective 3. 

Developed the snow characterization with light 

and temperature (SCLT) technique for 

estimating snow depth in remote regions 

The lower cost snow stakes support enhanced 

measurement of high temporal resolution snow depth 

measurement in remote regions as part of Research 

Objective 4. 

Operationalized Northern Ecosystem Soil 

Temperature (NEST) model for modelling 

ground thermal characteristics in coastal 

Labrador 

Demonstrated the critical influence of snow and 

vegetation for permafrost persistence within coastal 

mountains of NunatuKavut and Nunatsiavut. 

Scenario modelling shows that permafrost can be 

widespread in Nunatsiavut where snow cover is thin. 

These results contribute to Research Objective 5. 

Generated the first ever inventory of rock 

glaciers in northern Labrador 

Rock glaciers are landforms with ecological, 

hydrological and geomorphological significance. 

They are sensitive to climate change. The consensus-

based study provides an estimate of the quantity and 

distribution of rock glaciers in northern Labrador 

providing baseline data for future permafrost 

research (Research Objective 5). 

http://www.arcticnet.ulaval.ca/iris-report
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8. In bullet format, summarize using plain language, the main Science Highlights (or Key 

Messages) resulting from your research since its inception.   

 

• Annual changes in vegetation greenness were found to be associated with rates of shrub growth 

and average August temperatures at Nakvak Brook, TMNP.  

 

• Spatial differences in vegetation greenness in Nunatsiavut were found to be related to species-

specific differences in shrub growth rates. We find that low elevation and southernmost areas near 

existing shrub patches are the most likely to experience change. 

 

• Shrub ring-width analysis on samples collected from the northern Nunatsiavut show that warming 

temperatures have favoured shrub growth at these locations. A pulse in shrub stem establishment 

occurred in both areas during a renewed warming phase in the mid-1990s. 

 

• Significant landcover change has occurred in the Torngat Mountains National Park since 1985, 

including a 200% increase in shrub cover. By the year 2039/43 we predict a further 50% increase 

in shrub cover beyond those in 2014.  

 

• A first ever full inventory of permafrost landforms (rock glaciers) in the Torngat Mountains found 

608 features. These landforms can be important for ecosystem and hydrological function and can 

change in response to climate change.  

 

• A new low-cost technique for monitoring snow conditions at remote field sites, termed the Snow 

Characterization with Light and Temperature (SCLT) technique, was developed. 

 

• Validation showed the SCLT to be highly suitable for low-cost monitoring of snow characteristics 

and to be better than temperature-based techniques. 

 

• Locally calibrated ground temperature modelling at two coastal Labrador field sites showed no 

long-term changes in ground temperature. 

 

• Modelling also showed that snow is the largest control on permafrost distribution in coastal 

Labrador and that local changes in snow cover can meaningfully alter the rate of permafrost thaw 

in coastal mountain ecosystems. 

 

• Finally, this project made a large contribution of ground temperature data to the SoilTemp 

international database to support future research activities. 
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9. Discussion and Conclusion 

 Interactions between climate, vegetation, snow and permafrost are a very common topic in the 

scientific literature with dozens of recent studies published on the topic (e.g., Peng et al., 2010; Myers-

Smith et al., 2011; Domine et al., 2016; Busseau et al., 2017; Loranty et al., 2018; Wang et al., 2019; 

Wilcox et al., 2019). Our field activities and techniques are broadly motivated by and similar to those 

ongoing at research basins such as Trail Valley Creek and Scotty Creek in the Northwest Territories 

but offer a unique climate and geographic context that is considerably different from those regions. 

Research to date (2016 to present) has allowed us to demonstrate how forest-tundra environments in 

coastal Labrador and Nunavik are changing in response to recent warming but also that ecosystem 

change may be equally as important as direct impacts of climate change.  

 

 In 2020-2021 we presented results from remote sensing investigations of Torngat Mountains, 

Nunatsiavut, Canada showing rapid shrubification over the past 4 decades (Davis et al., 2020). These 

findings highlight where and how the impacts of shrubification may manifest in the future in the low 

Arctic mountains of Nunatsiavut and Nunavik and the integrated impacts on snow and permafrost. To 

further develop understanding of atmospheric, ecological and subsurface interactions we have 

modelled the impacts of vegetation and snow on ground thermal conditions at two sites in coastal 

Labrador. Findings demonstrate the consequential impacts of snow accumulation on permafrost 

perseverance in the discontinuous zone of the eastern Subarctic. 

 

 A fundamental barrier to improving modelling and understanding of the controls on permafrost 

is the lack of snow measurements across Labrador. In 2020-2021, we developed a low-cost a method 

to measure snow thickness and snow characteristics through the snowpack and into the soil (Tutton 

and Way, 2021; Way and Lewkowicz, 2018). The snow stakes developed by the research team have 

been deployed at northern and southern field sites and will continue to contribute to snow depth 

monitoring in remote regions of Labrador moving forward. This contribution has led to an exceptional 

amount of interest in from other researchers, so we are hoping this leads to future developments in 

snow sensing technologies 

 

 Future research activities include collection of snow, ground and vegetation data at the two field 

sites established in the summer of 2019. This will provide two full years of monitoring data that will 

be supplemented by resurveying field areas with remotely piloted aircraft and complete site studies. 

Ground temperature loggers were deployed in fall 2020 at the southern site (PRH) and data will be 

collected in summer 2021 to perform a spatial analysis of the climate and ecological controls on ground 

temperature across the southern research basin (Pinware River Hills). The remote sensing analysis of 

northern Labrador will be supported by visiting Torngat Mountains National Park and Parc National 

Kuururjuaq for data collection purposes in the summer of 2021. Further analysis steps include 

evaluating ClimEx ensemble scenarios against observations and projecting changes in snow depth and 

air temperature, additional remote sensing analysis of shrubification in northern Labrador, and 

compilation of snow, ground temperature and vegetation data at the coastal Labrador field sites to 

improve modelling efforts and integrated understanding of vegetation, snow and permafrost 

interactions in the region. 
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 Overall, we are quite proud of the quality of the research activities, partnerships and 

engagement that we have been able to achieve over the last year under very difficult circumstances due 

to the COVID-19 pandemic. We are particularly proud of all of the HQP involved with this project for 

their resilience throughout the past year but also of our partners who have helped us be able to keep 

northern research moving forward despite the aforementioned challenges. Finally, we would like to 

point to Davis et al (2020) as being a contribution that we are particularly proud of because it is 

representative of the interdisciplinary and partnership-based research that this ArcticNet funding has 

helped us to achieve. We are still making progress and hope that new partnerships and strengthened 

relationships with northern partners will allow us to generate future research that supports northerners 

and northern communities. 
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10. Challenges, Changes, or Issues Encountered  

 

  

 COVID-19 introduced significant challenges from the outset of this budget year. Our field team 

was conducting winter fieldwork in Nunatsiavut in March 2020 when the situation rapidly evolved, 

culminating in a brief lockdown in Nain, Nunatsiavut. Not only did this disrupt field activities but 

challenges with flights returning from the field and logistical hurdles with getting people back to their 

respective homes was a significant stressor on the entire research team. As a consequence of the 

COVID-19 pandemic, planned activities such as participation in the Eastern Snow Conference were 

cancelled in the early-summer, and summer fieldwork was not able to be executed due to regional 

restrictions that did not allow for access to field sites by the research team or regional partners. A small 

team of Nunatsiavut Government employees visited several field sites in Torngat Mountains National 

Park in August 2020 for a brief period and were able to repair and recover a few of our pieces of field 

equipment at one field site. 

 

 A very limited field season in southern NunatuKavut was able to be conducted in the Fall of 

2020 by a small team who remained in the Atlantic Bubble with approval from the regional permitting 

entity. A regional lockdown due to a positive COVID-19 case in the region led to a cancellation of the 

remainder of that field season meaning that no further research could be undertaken in Nunatsiavut or 

NunatuKavut after that point. In early-February 2021, planned winter field activities were cancelled 

due to an outbreak of COVID-19 in Newfoundland and Labrador leading to a return to a full regional 

lockdown. 

 

 Evidenced by the above, this has been an incredibly challenging year because of COVID-19 

but also because we have repeatedly found ourselves with the poor timing of cancellations just before 

initiation of research. Nevertheless, the HQP working on this project have shown tremendous resilience 

in their ability to pivot research plans and for finding alternative ways of continuing with their research. 

In many cases, this required obtaining (e.g., new data sharing agreements PL) and using previously 

collected data. In other cases, HQP have leveraged the availability of remote sensing and modelling 

resources to adapt their research plans to better inform their research activities. We are extremely proud 

of our HQP for their resourcefulness and for their ability to continue to make progress despite 

incredibly challenging situations they have found themselves in.   
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11. Knowledge Mobilization Activities and Impacts  

Arctic Change 2020 Virtual Conference (December 2020) 

• Four NIs (AT, ML, RW), one collaborator (LH) & six HQPs (AF, DM, ED, NQL, PL, RT) attended the 

Arctic Change 2020 Virtual Conference. 

• Four project-related posters were presented with HQP as lead authors (DM, NQL, PL, RT) and one oral 

presentation was given by an HQP (ED). See publications summary in Appendix to ArcticNet report. 

• One NI (AT), one collaborator (LH) and one HQP (ED) organized the topical session TER 78 - Arctic 

Plants in Changing Landscapes. 

 

Consultations with regional entities (2020-2021) 

• Our project regularly provides advice to Indigenous and government partners and has tried to do so in 

a timely manner. For discretion, we will only provide the relevant partners names. Examples include: 

• Scientific advice to the Nunatsiavut Government Archaeological Office and the Nunatsiavut 

Government Environment Division. 

• Scientific advice to staff at the Western Newfoundland and Labrador Field Unit of Parks Canada. 

• Scientific advice to staff at the NunatuKavut Community Council. 

• Scientific advice to Indigenous Affairs and Cultural Heritage Directorate at Parks Canada. 

• Scientific advice to the Geological Survey Division, Government of Newfoundland and Labrador 

• Scientific advice to staff of the Kativik Regional Government (Nunavik Parks) 

• Ongoing consultations with NunatuKavut Community Council, Nunatsiavut Government and Kativik 

Regional Government (Nunavik Parks). 

 

Media related to ArcticNet research activities 

• Davis, E. December 21, 2020. Interview with the Waterloo Record. Local researcher studies climate 

change in northern Labrador.  

• Way, R. July 17, 2020. Interview with SaltWire Network Publication. Changing climate having 

negative impact on Labrador boreal caribou herds: researchers.  

• Way, R. May 27, 2020. Interview with Undark Magazine & Grist. In Canada, Inuit communities are 

shaping research priorities. 

 

Posters 

• Lauriault, P. and Trant, A. 2020. Lichen forage requirements of pregnant caribou over winter. Arctic 

Change 2020 ASM (virtual). 

• Le, N., Way, R.G., Hermanutz, L., Lauriault, P., Davis, E., and Trant, A. 2020. Assessing lichen 

distribution patterns across Torngat Mountains National Park in northern Labrador, Canada, using 

unmanned aerial vehicle data and object-based land classification. Arctic Change 2020 ASM (virtual). 

• Morin, D., Leduc, M., Laprise, R. and Brown, R. D. 2020. Quantifying the role of internal climate 

variability in snow cover trends over northern Québec and Labrador. Arctic Change 2020 ASM 

(virtual). 

• Tutton, R. and Way, R.G. 2020. Validation of the snow characterization using light and temperature 

method: A low-cost method for monitoring snow characteristics at remote field sites. Arctic Change 

2020 ASM (virtual). 
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Oral presentations 

• Davis, E., Trant, A., Hermanutz, L., Way, R.G., Lewkowicz, A.G., Siegwart Collier, L., Cuerrier, A. 

and Whitaker, D. 2020. Tundra change in Torngat Mountains National Park, Nunatsiavut, Canada. 

Arctic Change 2020 ASM (virtual) 

• Way, R.G. 2020. Implications of environmental change in Arctic and Subarctic Labrador. Colloquium 

Series, Department of Geography, York University, Toronto, Canada (virtual). 
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12.  How will, or did, your project:  

Western and Central Arctic    Eastern Arctic   

Hudson Bay    Eastern Subarctic  X 

Western Subarctic      
 

 

 

a. Address issues of adaptation and environmental and socio-economic development?  

 The outcomes from this ArcticNet project are directly applicable to climate change adaptation, 

infrastructure construction and other environmental initiatives. The project lead (RW) has recently 

completed a publication characterizing permafrost distribution within the community of Nain, Nunatsiavut 

(Way et al., 2021) that will be directly applicable to community planning activities. This work, though not 

directly within the envelope of Project 20’s goals, is informed by the results gained through our ArcticNet 

work in nearby regions of northern Nunatsiavut. Similarly, future plans for a new airstrip at Nain, 

Nunatsiavut and for a road from North West River, Labrador to Nunatsiavut will undoubtedly be informed 

by the outcomes of the research activities supported by this ArcticNet project.  

 

 Our project results can be integrated into habitat assessments and analyses of their sensitivity to 

future environmental change. Results will further inform wildlife and infrastructure related policy, 

including prioritization and identification of protected areas. Greater understanding of contemporary and 

future changes in snow cover will improve hydrological forecasting in the region and will help 

communities plan for future climate change impacts, including unanticipated snow and ice cover along 

trail routes. Information about the extent and magnitude of vegetation and permafrost change across 

coastal and northern Labrador will also play an important role in determining areas for potential 

infrastructure development and for prioritization of areas in need of environmental protection. Future 

permafrost thaw, in particular, is expected to occur throughout much of northern Labrador. Increasing our 

understanding of hotspots for ongoing and future environmental change will benefit planning potential 

linear infrastructure and other resource projects.  

 

 Early results from our research have generated insight about environmental change at a long-term 

field site in Torngat Mountains National Park (Davis et al., 2020) and has identified mechanisms of 

greening near the community of Nain (Larking et al., Accepted). Results from Davis et al. (2020) provide 

Parks Canada with detailed site-specific knowledge of the positive relationship between shrubification 

and warming temperatures and with information about how these patterns are related to permafrost. 

Results from Larking et al. (Accepted) provides essential species-specific information on local greening 

that can be used by the Nunatsiavut Government to better plan for future landscape change and identify 

areas that may experience the most significant change due to the proliferation of certain shrub species, 

such as alder. 

 

 The shrubification observed in Larking et al. (Accepted) also has potential consequences for 

permafrost persistence at our ArcticNet research basins. A sensitivity analysis performed with the NEST 

model for Nain Bay Hills and Pinware River Hills assessed the potential impacts of vegetation differences 
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and snow accumulation on the ground thermal regime. Findings suggest that thinner snow cover leads to 

widespread permafrost at the northern site (Nain Bay Hills) but discontinuous and warm, thin permafrost 

at the southern site (Pinware River Hills). Permafrost thickness and persistence was shown to significantly 

decrease when model scenarios included higher snow thicknesses such as with taller vegetation (e.g., 

Sturm et al., 2005). A better understanding of permafrost conditions and sensitivity to thaw in coastal 

Labrador will inform community planning and environmental assessments for resource and infrastructure 

developments in Nunatsiavut. 

 

 These results provide critical baseline data against which to compare ongoing environmental 

change. Changes to culturally important plant species and ground conditions will have direct relevance 

for Northern Peoples as it will inform issues of future resource accessibility, resource quality, and safety 

when accessing these resources. Outcomes of our research that deal with vegetation and environmental 

change across coastal Labrador will have important implications for how wildlife (e.g., Whitaker, 2017) 

and people use the landscape, and will also provide insight into the quality and quantity of caribou habitat 

in northern Labrador (Bélanger et al., 2019). The importance of snow cover for caribou survival in 

Labrador has been recently discussed by Schmelzer et al. (2020) and our project fits well within the needs 

identified by that study. The authors have been in consistent contact with the authors regarding future 

opportunities to collaborate. 

 

b. Inform adaptation strategies and policy makers on the aforementioned issues? Please specify 

the administrative regions(s) your research covers; refer to IRIS regions. 

 

 As demonstrated in the first two years of this project we are actively working with partners from 

a variety of Indigenous and northern affiliated government agencies in the IRIS-4 region. As such, we 

have been actively involved in discussions with key policy makers (including Parks Canada, the 

Nunatsiavut Government and the Torngat Mountains National Park Cooperative Management Board) 

regarding issues ranging from infrastructure development to climate change adaptation related activities. 

The project will have direct implications for broad-scale Parks and Protected Areas policy through the 

development of habitat susceptibility maps that can be used to prioritize ecological integrity risk 

assessment and to determine future change to critical habitat for species at risk, such as caribou. The 

spatial and temporal data collected by our group helps to address the significant challenge of infrastructure 

development in northeast Canada with changing permafrost such as expansion and/or new airfields at 

Nain, Nunatsiavut, generation of road network links between northern Labrador and central Labrador, 

mineral development, and transmission lines.  

 

 Key policy-making, non-partner organizations, including the Torngat Secretariat and the 

Department of Forestry and Municipal Affairs and Environment with the Government of Newfoundland 

and Labrador, have already engaged in meaningful discussions with project NIs regarding key results from 

our coastal Labrador-based research activities. To summarize, project NIs have met with the following 

entities in the last year regarding this project: 

a. MHA Lela Evans, representative in the Newfoundland and Labrador House of Assembly for Torngat 

Mountains; 

b. Department of Lands and Natural Resources, Nunatsiavut Government; 

c. Department of Environment and Natural Resources, NunatuKavut Community Council; 
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d. Department of Resources, Education and Culture, NunatuKavut Community Council; 

e. Archaeology Division, Department of Culture, Language and Tourism, Nunatsiavut Government; 

f. Forestry Division, Department of Lands and Fisheries, Government of Newfoundland and Labrador; 

g. Geological Survey Division, Government of Newfoundland and Labrador; 

h. Department of Forestry, Fisheries and Agriculture, Government of Newfoundland and Labrador; 

i. Nunavik Parks, Kativik Regional Government; 

j. Dillon Consulting on behalf of Transport Canada’s Northern Transportation Adaptation Initiative; 

k. Western and Labrador Field Unit, Parks Canada; 

l. Torngat Wildlife, Plants and Fisheries Secretariat. 

 

13. Network Partners and networking added value  

Describe partnerships with: 

(A) Inuit and northern communities and organizations; and,  

 This project began as a follow-up to two highly successful projects conducted in the region that 

were founded in partnership with entities working in northern science. One project was funded via a 

Nunatsiavut Government-Parks Canada-Weston Foundation partnership while the other was an ArcticNet 

funded research project by project collaborator Dr. Luise Hermanutz. Recognizing the need for 

maintaining and expanding research activities in coastal Labrador and Nunavik, we approached the 

Nunatsiavut Government, Kativik Regional Government, Parks Canada and the NunatuKavut Community 

Council regarding the ArcticNet open call and from the outset they supported our pursuit of the research 

because of its overlap with northern research priorities. 

 

 Throughout this project, we have continued to develop and maintain agreements, partnerships 

and/or collaborations with the Nunatsiavut Government (NG) and the NunatuKavut Community Council 

(NCC). NG has continued to provide in-kind support for use of the accommodations and storage at the 

Nain Research Centre in Nain, Nunatsiavut during fieldwork activities. NG has also continued to provide 

logistical support for fieldwork at Nain including use of snowmobiles during our time in Nain. The project 

team has built a number of successful partnerships with NG for prior research work in Nunatsiavut and 

continues to work with Inuit and NG to ensure that research activities are conducted in a culturally 

respectful manner and to ensure that outcomes have meaningful tangible benefits for Nunatsiavummiut. 

Project results have also been discussed with the Torngat Wildlife, Plants and Fisheries Secretariat for the 

purpose of building future science partnerships. 

 

 NCC has demonstrated a clear interest in this project’s results and has supported our overall 

research plan. We have followed NCCs formal research process and have met numerous times with NCC 

environmental and research staff in the past year to discuss components of our research activities. NCC is 

an important partner for providing expertise in relation to snow-vegetation and permafrost characteristics 

in the NunatuKavut region and we intend to further build upon earlier collaborations in 2021. We are 

currently in discussions around project outputs that we can generate to assist NunatuKavummiut in 

achieving their northern science objectives. 

 

 

 



 
 

 
A r c t i c N e t  F i n a l  R e p o r t       P a g e  18 | 22 

(B) Government agencies and industry within your research project over the last year. 

 In this project we have developed agreements, partnerships and collaborations with Parks Canada’s 

Western and Labrador field unit (PC), the Kativik Regional Government (KRG), the Ouranos Consortium 

(OC) and Canada Centre for Remote Sensing (CCRS). PC has committed to providing in-kind support for 

collecting data and supporting research activities at the Torngat Mountains Basecamp during research 

activities. The collaboration with PC builds on successful knowledge generation in northern Labrador 

between 2016-2018 through the Weston Foundation- Nunatsiavut Government - Parks Canada Award for 

research based out of Torngat Mountains Base Camp and Research Station. The partnership with PC 

focuses on maintaining monitoring apparatus within Torngat Mountains National Park for climatological, 

ecological and permafrost monitoring, but also has included data sharing in support of remote sensing 

analyses, climate modelling and permafrost modelling for TMNP. Although KRG committed to providing 

in-kind support for access to Parc national Kuururjuaq lands during adjacent fieldwork activities in TMNP 

the COVID-19 pandemic has made that untenable at this point. However, team members assisted KRG 

staff in developing guidelines for establishing new monitoring apparatus within Parc national Kuururjuaq 

for climatological, ecological and permafrost monitoring. Consequently, KRG staff in August of 2020 

established two sites in eastern Nunavik (Parc national Kuururjuaq) following these guidelines using the 

method developed by Tutton and Way (2021) from this ArcticNet project. We are also working with KRG 

staff to provide training to KRG staff on field research techniques allowing monitoring to extend beyond 

the duration of this research project.   

 

 OC is a project partner for this research and has committed to providing logistical support for one 

project HQP through provision of computational resources, office space and access to the ClimEx 

ensemble. OC, “Le plan d’action 2013-2020 sur les changements climatiques du gouvernement du 

Québec” and the non-profit organization MITACS also provided financial support to HQP activities at 

Université du Québec à Montréal for this project. Collaboration activities are also ongoing between this 

project and CCRS through the participation of project member Dr. Yu Zhang. This past year, Dr. Zhang 

contributed to the calibration, configuration and analysis of northern ecosystem soil temperature (NEST) 

(Zhang et al., 2003) model runs in support of permafrost modelling in coastal Labrador and Nunavik. Dr. 

Zhang also participated in the training of project HQP on using NEST for permafrost modelling and in 

conjunction with network investigators ensured HQP were able to generate the necessary remote sensing, 

field and climate inputs to run NEST (see Tutton et al., 2021). 

 

 Contributions from this project’s research activities have also been included in the databases 

operated by the High Latitude Drone Ecology network and the International Tundra Experiments, both of 

which are large international research projects that span multiple institutions. Data collected in Torngat 

Mountains National Park has already been contributed to both international projects and will continue to 

do so in the future. In the absence of ArcticNet’s support for our research activities, the data collection 

and provision to both of the above networks would have effectively ended in 2017. ArcticNet’s networked 

approach has served this project well by allowing us to develop an interdisciplinary team of researchers 

that can work together following a common research theme. ArcticNet’s credible position as an 

organization committed to the furthering of northern science and its commitment to enhancing northern 

and Indigenous participation has benefited our science and ability to build partnerships. We are indebted 

to ArcticNet for allowing these projects to continue in a region that is critically in need of research 

investment. 
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15. Publications List  

See ArcticNet Report Appendices for Project #20. 

 

16.  Metadata and DATA  

 The project's overall data management, data sharing and dissemination plan has been developed 

with the Nunatsiavut Government, the NunatuKavut Community Council, Parks Canada and the 

Kativik Regional Government. Thus, the above organizations will be consulted prior to the publishing 

of data in open repositories but overall this project is committed to a free and open provision of research 

data where permitted. Generated research data that forms the basis of publications will be published in 

open access (e.g., no paywall) peer reviewed journals to ensure access to community members 

throughout the IRIS regions. We have demonstrated to this point in our publications (e.g., Davis et al., 

2020; Tutton and Way, 2021; Larking et al., Accepted) a commitment to supporting open access, 

provision of data, and analytical code to support the broader scientific community. 

 

 A collection of ground temperature data from this project has already contributed to the 

international SoilTemp initiative (https://soiltemp.weebly.com/) which will facilitate provision of data 

to other research groups across the north. The specific data management plan that we will use in the 

future will include larger contributions to SoilTemp but also for research data and metadata to be 

published in Nordicana D to ensure communities and governments will have access to outputs and data 

produced by this project. The choice of Nordicana D is because of the many Nunavik related datasets 

stored in that repository. Permafrost specific data will also be published in the Global Terrestrial 

Network on Permafrost's open database. Owing to COVID-19 challenges, revisions to the data 

management plan have been necessary. As we have not been able to update many of our databases to 

a sufficient degree for us to be comfortable with data and metadata provision, we decided to wait until 

after the next field season to pursue these activities. 

 

 As such our revised plan is to publish our data and metadata online in repositories during YEAR 

3 and will then be updated with the research data collected in YEAR 4. Data formats will be comma 

space delimited, GeoTIFF, shapefile and/or excel files. Specific data products that will be published in 

open access repositories (e.g. Nordicana D) will include logger data collected at monitoring stations 

(typically ground surface temperature data), gridded climate and vegetation data products (shapefiles 

or .geotiffs), and ground photographs of biodiversity plots. We will also publish full coordinates of 

research locations to ensure accurate revisitation. Where possible, we will use open access tools (e.g. 

R, QGIS, Google Earth Engine) and will publish data processing code to ensure reproducibility of 

research results. Back-ups of research data will also be stored on external hard drives to be situated at 

network investigator home universities. 
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17. Caption List for Tables and Figures 

 

18. Information on HQP and Budget 

 

See ArcticNet Report Appendices for Project #20. 


