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Progress Report Template  

2021-2022 

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

 

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

 

3. General advancement of project objectives: 

a. As planned 

 

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

 

4. Project Abstract 

Provide an updated, concise, plain language abstract that that briefly summarizes the project 

background, approach, results, outcomes and impacts. 

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 
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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. 

 

5. Project Description and Research Objectives 

Provide a description of the overall project that includes essential background information, context, 

scope and rationale. This should not be an extensive review of the literature. 

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 
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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. 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. 

 

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 analyses; 

 

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; 
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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. 

 

6. Research Activities 

Provide a brief description of both ArcticNet-funded and related/leverage activities carried out over the 

past year.  This Section should answer the following: what, where, when, who, and how, and include, 

for example, information on field activities, lab experiments, and analyses. Knowledge Mobilization 

activities are to be reported in Section 11. 

 

Fieldwork was completed at Pinware River Hills (PRH), claimed by NunatuKavut, from 2021-

07-24 to 2021-07-30 by AF, PL, NL, SM and AJ. At PRH, ground surface temperature (GST) 

loggers (n=18) were downloaded, data from existing monitoring stations for climate and ground 

thermal conditions were downloaded and stations were serviced and trail cameras were 

downloaded and redeployed. At each GST monitoring location, vegetation plots and soil pits 

were sampled. A survey grid of forty 0.5 m by 0.5 m plots, were set-up for percent cover 

estimates of all lichen, moss and vascular plants, as well as to get estimates of stand biomass 

availability for caribou forage. The impacts of shrub expansion were also explored by selecting 

20 dwarf birch shrubs (Betula minor) and placing 15 cm x 15 cm quadrats under and outside 

the shrub canopy. Shrub height, percent cover of species, and microclimate data were recorded 

in the plots. Surveys covering PRH with remotely piloted aircraft (RPA) used DJI Mavic 2 Pro, 

DJI Mini 2 and Phantom 4 Pro RTK Multispectral RPAs. 

 

At Nain Bay Hills (NBH), Nunatsiavut, fieldwork was completed between 2021-08-17 to 2021-

08-24 by AF with support from Nunatsiavut Government (NG) staff. At NBH, data from 

existing monitoring stations for climate and ground thermal conditions, and trail cameras were 

downloaded and serviced. Eighteen new GST loggers were deployed by AF across NBH at 

preselected locations and information on local conditions for each deployment site was 

collected using vegetation plots and soil pits. RPA surveys at NBH were completed with DJI 

Mavic 2 Pro and DJI Mini 2 RPAs. Acquisition of summer 2021 RPA imagery at NBH enabled 
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us to generate snow distribution maps through comparison with winter 2019 RPA imagery. 

These snow distribution maps were then used by AF for pre-selecting GST logger deployment 

sites. 

 

In Torngat Mountains National Park (TMNP) and northern Nunatsiavut, field activities were 

undertaken between 2021-08-07 and 2021-08-14 by AT with support from NG and Parks 

Canada (PC) staff. Permafrost monitoring stations established in 2017 & 2018 by RW were 

visited by NG and PC staff for data download and servicing. As part of the long-term term 

tundra warning experiment, 38 plots in TMNP were resampled for diversity and vegetation 

structure. This resampling of plots happens every 5 years and represents a significant 

undertaking. 

 

Upcoming field research activities will be undertaken at PRH and NBH from 2022-03-15 to 

2022-03-30. Winter 2022 fieldwork will be led by AF and RW with additional support provided 

by Nunatsiavut Government staff. Winter fieldwork activities will include collection of snow 

thickness and snow water equivalent measurements across both field sites. These data will be 

used in conjunction with RPA imagery to generate an improved representation of snow 

thickness across different ecotypes and will allow for basin-scale estimation of snowpack water 

storage. Winter field data will also facilitate future modelling of ground thermal conditions at 

both PRH and NBH. Due to the early ArcticNet report deadline all costs for winter fieldwork 

have been forecasted to March 31, 2022. These numbers have been included in the provided 

budget. 

 

7. Project Research Results and Impacts  

Describe the Overall Research Results and Science Highlights, and describe their impacts.  Please relate 

these to the stated Project Research Objectives in Section 5, when applicable. 

 

Research Results & Science Highlights Impacts (for science, northerners, policy, 

outreach, etc.) 

Published peer review article, led by ED, 

looking at past and future ecosystem change 

across Torngat Mountains National Park. The 

take-away from this publication is that wide-

spread ecosystem change has occurred across 

Torngat Mountain National Park and will 

continue to occur with sustained climate 

change. This publication brings attention to 

where this change is most pronounced (coastal 

and riparian areas) and forecasts these patterns 

moving forward (Davis et al. 2021a). 

[Objective 1] 

The results from this publication will be used by 

Parks Canada to focus monitoring activities in 

areas currently undergoing significant change and 

for prioritizing monitoring in areas forecasted to 

experience future change. These ‘hotspot’ maps 

are also able to be used by Northerners to 

minimize travel risk in summer and winter. As 

part of this publication, we also generated an 

English and Inuttitut infographic to help make the 

outcomes of this research more accessible and 

useful. 
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Long-term vegetation monitoring program was 

enhanced at the Pinware Hills site, looking at 

culturally important plant species. Long-term 

lichen monitoring plots were set-up and 

recorded for diversity and biomass as well as 

the area surveyed by remotely piloted aircraft 

using RGB and multispectral imaging. 

[Objective 1] 

Increased understanding of plant and lichen 

diversity and the basis for understanding the 

importance of continued ecosystem change from 

a caribou forage perspective. 

Generated lichen classification maps for 

Pinware Hills Site, Nakvak Bay (Torngat 

Mountains National Park) and Torr Bay. This 

research is led by undergraduate student, NL. 

Results evaluate variability in lichen coverage 

across sites. [Objective 1 & 7] 

This work forms the basis of future work 

quantifying caribou habitat and the impacts of 

shifting lichen dominance across these study sites. 

Research led by undergraduate student, SM, 

examines how lichen and ground vegetation 

communities are responding to shrub 

expansion at the Pinware Hills site. Early 

results highlight the dramatic decrease in 

lichen abundance and diversity where shrub 

cover is high. [Objective 1 & 7] 

Increased understanding of plant and lichen 

diversity in response to continued shrubification 

of these coastal landscapes. These results are 

important for understanding and contextualizing  

potential change in caribou forage. 

Project data from the Torngat Mountains was 

contributed to the SoilTemp global soil 

temperature database. RW, RT and LH also 

joined the SoilTemp team for a major analysis 

aimed at producing global soil temperature 

estimates. (Lambrechts et al., in press). 

[Objectives 1 & 2] 

The data contributed from this project to the 

SoilTemp initiative is highly valuable as it is the 

only data contributed for all of northeastern 

Canada. The SoilTemp analysis resulted in a 

global 1 km2 map of soil temperatures that can be 

used for many ecological and climate change 

initiatives. 

Collected high-resolution plant diversity and 

structural data in relation to the ongoing open-

top chamber warming experiments in the 

Torngat Mountains National Park. We 

collected over 30,000 measurements and 

reported 10 new species from previous 

sampling efforts in 2015. [Objective 2] 

These long-term results, spanning 14 years, 

provide unique insight into the mechanisms of 

ecosystem change across the shrub tundra in 

coastal Labrador with sustained climate change. 

Evaluated climate simulations from the 

CRCM5 regional climate model and explored 

the role of natural climate variability in recent 

climate changes observed over the IRIS-4 

region. This information will inform 

Natural climate variability as simulated by 

CRCM5 simulations were compared with 

observations from ECCC stations. CRCM5 

performs relatively well to reproduce natural 

variability, which is an important contribution to 

the climate change signal observed in the last 
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interpretations of future climate simulations. 

[Objective 3] 

decades. This work quantified the impact of the 

north atlantic oscillation (NAO) on changes to air 

temperature and precipitation, which in turn 

influences snow variability over the region. 

Derived high resolution estimates of snow 

cover thickness and snow water equivalent 

(SWE) for Nain Bay Hills and Pinware River 

Hills research basins using remotely piloted 

aircraft. We have determined a methodology 

using previously established protocols and 

field data to test model accuracy. [Objectives 

4 & 5] 

This work has increased our understanding of 

snow accumulation patterns in the region and its 

effect on vegetation and the ground thermal 

regime. These results showed agreement with 

field data taken the same day as the remotely 

piloted aircraft (Forget et al., 2021a). 

RT conducted additional analysis of data from 

the snow characterization with light and 

temperature (SCLT) method (Tutton and Way, 

2021a). Year two’s data from SCLT sites were 

evaluated and compared to similar data 

collected at PRH. These results were presented 

at the 2021 Eastern Snow Conference (Tutton 

and Way, 2021b). [Objective 4] 

SCLT was a low cost snow monitoring technique 

developed by our research team. Our results have 

consistently found improved performance relative 

to other common low cost techniques. We believe 

that we have convincingly shown that SCLT is a 

useful technique for monitoring year-to-year 

variability in snow depth at remote field sites. We 

also believe that this method shows promise for 

measuring other snow characteristics (thermal 

conductivity). 

Model simulations and field data examining 

snow influences on ground temperatures were 

analyzed in response to reviewer comments on 

a manuscript originally submitted in the 2020-

2021 fiscal year. The analysis was published in 

a peer reviewed journal article and explored 

how snow cover impacts ground temperatures 

for different soil types and vegetation heights 

(Way and Lapalme, 2021). [Objective 5 & 6] 

Considerable uncertainty existed over whether 

future shrub expansion into the tundra would lead 

to ground temperature warming or cooling. Our 

work suggested that in most environments ground 

temperatures would warm, thus potentially 

impacting ecosystems and permafrost. These 

results support the notion that expanded 

vegetation growth in tundra ecosystems will lead 

to further warming of the ground. 

Ongoing research results are being produced 

by AF during her research developing a new 

method to explore ground surface temperature 

datasets using machine learning. AF has 

effectively shown that machine learning can be 

used to reliably derive snow information from 

soil temperature data alone. The proposed 

technique was presented at the 2021 ArcticNet 

Annual Science Meeting (Forget et al. 2021b). 

[Objective 6] 

There are tens of thousands of ground surface 

temperature loggers that have been deployed 

across the world for microclimate, ecological and 

permafrost research. The method we are 

developing has the potential to be used with these 

data to gain snow information in areas lacking 

snow measurements all across the north. This 

method has immense potential for generating new 

knowledge on snow-permafrost-vegetation 

interactions. 
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8. Discussion and Conclusion 

 

Across northern and coastal Labrador, widespread increases in shrub growth have occurred in 

conjunction with increased temperatures and declines in caribou. In 2020-2021, we presented 

results from long-term field investigations in the Torngat Mountains, Nunatsiavut, Canada 

showing rapid shrubification over the past 4 decades (Davis et al., 2021b). Building on those 

results, we increased the spatial and temporal extent of analyses and, in a publication led by Dr. 

Emma Davis and colleagues (2021a), examined drivers of land cover change over the entire 

extent of Torngat Mountains National Park (9700 km2) using remote sensing. These results 

showed a 235% increase in shrub cover and a 105% increase in wet vegetation from 1985 to 

2019. Expansion of shrubs typically occurred in the southern portion of the park in low-lying 

riparian habitats and shrub cover typically replaced wet low-vegetation in these areas. Observed 

increases to wet vegetation occurred primarily in formerly dry mid-elevations and provide 

potential areas at risk for future shrub expansion. Predictive modelling extended to 2039/2043 

for the entirety of the Torngat Mountains National Park suggests a further increase in shrub 

cover of 51%. These results will have important implications for Inuit who use the region and 

for Parks Canada and Nunatsiavut Government staff who are planning management and future 

ecosystem monitoring strategies in the region. 

 

Our observations of shrub expansion in northern Labrador are particularly relevant to this 

project because interactions between climate, vegetation, snow and permafrost is an 

increasingly important topic in the academic literature and the general consensus is that 

enhanced vegetation growth in the tundra will thaw permafrost in some regions (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). Most prior studies exploring this issue in the 

discontinuous permafrost zone have been based out of continental field sites such as Trail 

Valley Creek and Scotty Creek (NWT), both located far from Arctic and Subarctic coastlines. 

Our field activities at Pinware River Hills (PRH), Nain Bay Hills (NBH) and in the Torngat 

Mountains National Park (TMNP) are motivated by a clear need to examine how snow, 

vegetation and permafrost may react to climate change along a transect that is heavily 

influenced by northern coastal processes. The development of the SCLT method for 

characterizing snow thickness (Tutton and Way, 2021a; Tutton and Way 2021b) has enabled 

us to better understand temporal variations in snow thickness while remotely piloted aircraft 

image acquisitions and ground surface temperature logger deployments will facilitate a better 

understanding of spatial variations in snow cover at our field sites (Forget et al., 2021a, b, c). 

Summer RPA image acquisitions at PRH and NBH in 2019 and 2021 have been used to 

generate land cover maps that will be linked to snow cover information and in situ soil pit data 

to model permafrost distribution at both field sites in the coming years. Early numerical 

modelling results have previously suggested permafrost thaw may be ongoing in some of the 

ecosystems found at both sites (Tutton et al., 2021). 
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Fiscal year 2020-2021 also offered a unique (albeit unwelcome) opportunity to observe the 

impacts of climate change at our field sites. According to ERA5 atmospheric reanalysis 

(Hersbach et al., 2020), in Nunatsiavut, Nunavik and NunatuKavut, 2020-2021 was the 

warmest hydrological year since records began in 1950 (+2.7°C above the 1950-2022 mean). 

Air temperatures were consistently above average throughout the year but particularly in the 

winter (+5.7°C above the 1950-2022 mean). Informally, many Inuit and northerners reported 

large impacts on sea ice and many ice dependent trail networks were severed for much of the 

winter. In the previous record warm year (2010), there was almost no regional research 

infrastructure in place to study the effects of climate change on terrestrial ecosystems; however, 

owing to this project we were well-positioned to collect a multitude of data across a north-south 

transect. The deployment of numerous soil temperature data loggers across ecotypes at PRH, 

NBH and TMNP will be directly relevant for understanding the impact of extreme events on 

different ecosystems within the same overall landscape. Additional years of data are needed to 

contextualize our results from 2020-2021 within the context of year-to-year variability but 

limited observations from a few sites with two years of data show very little soil freezing in 

winter 2021 in contrast with deep soil freezing in winter 2020. The large logger deployments 

at PRH and NBH will offer additional insights upon download in summer 2022. Deployment 

of similar sites in 2020-2021 in the Parc National Kuururjuaq by our partners with Kativik 

Regional Government will expand the potential for this analysis to Nunavik. 

 

In conclusion, we believe that our ongoing research activities are filling a clear knowledge gap 

and helping to address geographic inequalities in research in the Canadian North. Our 

contributions to the SoilTemp initiative (Lambrechts et al., in press) and to review papers on 

snow and ecological impacts of climate change (Criado et al., in revision; Rixen et al., accepted) 

show that we are committed to contextualizing our research within the broader international 

northern research community. Despite the incredible challenges we described in Section 9, we 

believe that the quality of our research has remained very high throughout 2021-2022. Our 

project has maintained a good record of publishing while continuing to build partnerships 

within the IRIS-4 region. Our HQP have shown tremendous resilience, growth and adaptability 

in a challenging environment and it is really them, in addition to our amazing partners, who 

have kept our research project on a positive trajectory over the fiscal year 2021-2022. We 

continue to seek more opportunities to expand engagement with northerners and northern 

communities but COVID-19 restrictions and University guidelines have resulted in far fewer 

in-person opportunities than hoped. We are confident that 2022-2023 will allow us to further 

show our commitment to the north and northerners, and we are proud of the interdisciplinary 

and partnership-based research that this ArcticNet funding has helped us to achieve. 
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9. Challenges, Changes, or Issues Encountered 

This Section should provide information on any obstacles or challenges, if any encountered over the 

course of your project to date. Please indicate if changes to the composition of your team has 

occurred.  

 

The 2021-2022 period was one of extreme challenges for many members of the research team. 

The COVID-19 pandemic led to the cancellation of the March 2021 field season due to research 

restrictions imposed following a local outbreak in February 2021 in Newfoundland and 

Labrador. At the time of the research report submission last year, we were unaware that the 

winter 2021 season would not proceed as expected. The summer 2021 field seasons faced very 

significant challenges very early in the fiscal year after one of the project leads (RW) had to 

cancel participation in all research activities from April to September 2021 to provide palliative 

care to a close family member. 

 

Field activities in the summer 2021 field season were challenged by COVID-19 restrictions at 

various points which made it difficult to plan in advance. This was particularly the case as the 

research work depended on approvals from various entities, each of which had different 

COVID-19 action plans. The largest challenge was presented by the differential policies 

between Universities partnered on this research. The University of Waterloo field team was 

required to bubble, limiting interactions with the Queen’s University research team and local 

partners. Furthermore, UW team members were not permitted to travel to any remote 

communities despite approval by our partners with the Nunatsiavut Government, the 

NunatuKavut Community Council and Parks Canada. These issues significantly hampered the 

productivity and opportunities for collaboration in the summer 2021 field season. 

 

On a more positive note, our team had three highly valued members of this project leave this 

year. Rosamond Tutton (MSc graduate, January 2021) was expected to work as a research 

associate throughout the summer but was hired in May as a full-time hydrologist with the 

Global Water Futures program in the Northwest Territories. Dr. Emma Davis, a Weston 

Postdoctoral Fellow with our project, is currently on maternity leave until April 2022. Lastly, 

Nhu Le (BES, June 2021), completed her undergraduate research project with our team but due 

to the field program in summer 2020 being canceled, she was no-longer a student when she had 

the opportunity to do fieldwork in 2021. This explains the budgetary addition of non-student 

salary and we believe that providing this opportunity for Nhu was important from a training 

and mentorship perspective. Nhu is now doing contract work with Nature Conservancy of 

Canada (NCC) conducting vegetation classification mapping in southern Labrador. 
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10. Knowledge Mobilization Activities and Impacts  

Include a full list with a brief description of knowledge sharing activities to disseminate research 

results including, but not limited to: posters, oral presentations, fact sheets, consultations (even if 

virtual), events, coverage in the media, participation in senate/parliament hearings, podcasts, science 

briefs. Please do not include scientific publications, see Section15. 

 

Academic - Poster presentation(s) 

Davis, E.*, Trant, A.J., Hermanutz, L., Way, R., Lewkowicz, A., Seigwart Collier, L., Cuerrier, 

A. and Whitaker, D. (2021). Past and future landcover change in the Torngat Mountains of 

Nunatsiavut and Nunavik, Canada. ArcticNet Annual Science Meeting 2021. Virtual 

Conference. Poster Presentation. 

 

Forget, A.*, Way, R.G., Tutton, R., Le, N. and Trant, A. (2021). The variability of snow density 

across ecotypes in the low-relief coastal mountains of NunatuKavut, and Nunatsiavut Labrador, 

Canada. 77th Eastern Snow Conference. Virtual Conference. Poster Presentation. 

 

Forget, A.*, Way, R., Tutton, R., Le, N., Wang, Y., Trant, A., Hermanutz, L. and Zhang, Y. 

(2021). Impacts of local-scale variables on ground surface temperature and permafrost in 

NunatuKavut and Nunatsiavut, Labrador. 9th Annual Queen’s Northern Research Symposium, 

Kingston, Ontario, Canada. Poster Presentation. 

 

Johnson, A.*, Davis, E., Hermanutz, R., Siegwart, L., Knight, T., Whitaker, D. and Trant, A. 

(2021). Impacts of climate warming on caribou forage availability in the Torngat Mountains, 

Labrador. ArcticNet Annual Science Meeting 2021. Virtual Conference. Poster Presentation. 

 

Lauriault, P.* and Trant, A.J. (2021). Vegetation spatial diversity in a coastal tundra landscape: 

baseline data to detect future ecosystem shifts in a relatively stable ecosystem. ArcticNet 

Annual Science Meeting 2021. Virtual Conference. Poster Presentation. 

 

Morin, D.*, M. Leduc, R. Laprise and R. Brown (2021) Quantifying internal climate variability 

in snow cover trends over Québec and Labrador. Canadian Meteorological and Oceanographic 

Society’s (CMOS) 55th Congress (virtual). Victoria, BC, Canada, May 31 - June 11, 2021. 

Poster Presentation.  

 

Mullally, S.*, Lauriault, P. and Trant, A.J. (2021). Lichen and Ground Vegetation Response to 

Shrubification in Pinware Hills, Labrador. ArcticNet Annual Science Meeting 2021. Virtual 

Conference. Poster Presentation. 

 

Tutton, R.* and Way, R.G. (2021). Applying the snow characterization with light and 

temperature (SCLT) method to better understand the evolution of a winter snowpack. 77th 

Eastern Snow Conference. Virtual Conference. Poster Presentation. 
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Academic - Oral presentation(s) 

Forget, A.*, Way, R., Tutton, R., Wang, Y. and Zhang, Y. (2021). Investigating snow cover 

and ground temperature variability at the Pinware River Hills research basin, NunatuKavut, 

southern Labrador. ArcticNet Annual Science Meeting 2021. Virtual Conference. Oral 

Presentation. 

 

Trant, A.J.*, Hermanutz, L., Way, R., Davis, E., Cuerrier, A., Laing, R., Siegwart Collier, L., 

Flowers, V., Lightfoot, H. and Whitaker, D. (2021). Response of tundra plant communities to 

13 years of experimental warming in Tongait KakKasuangita SilakKijapvinga (Torngat 

Mountains National Park). ArcticNet Annual Science Meeting 2021. Virtual Conference. Oral 

Presentation. 

 

Tutton, R.*, Way, R.G., Beddoe, R., Zhang, Y. and Trant, A. (2021). Soil temperature 

sensitivity to variable snow and vegetation conditions in low-relief coastal mountains, 

Nunatsiavut and NunatuKavut, Labrador. 2021 Regional Conference on Permafrost & 19th 

International Conference on Cold Regions Engineering. Boulder, Colorado, USA. Virtual 

Conference. Oral Presentation. 

 

Wang, Y.*, Way, R.G., Bevington, A.R., Bonnaventure, P.P., Burton, J.R., Davis, E.L., 

Garibaldi, M.C., Lapalme, C.M., Tutton, R.J. and Wehbe, M.A.E. (2021). Teamwork makes 

the (multi-stage mapping) dream work: An inventory of rock glaciers in the Torngat Mountains, 

northeastern Canada. 9th Annual Queen’s Northern Research Symposium, Kingston, Ontario, 

Canada. Oral Presentation. 

 

Way, R.G.*, Wang, Y., Bevington, A.R., Bonnaventure, P.P., Burton, J., Davis, E., Garibaldi, 

M.C., Lapalme, C.M., Tutton, R. and Wehbe, M.A.E. (2021a). Consensus-based rock glacier 

inventorying in the Torngat Mountains National Park, northern Nunatsiavut, Labrador. 2021 

Regional Conference on Permafrost & 19th International Conference on Cold Regions 

Engineering. Boulder, Colorado, USA. Virtual Conference. Oral Presentation. 

 

Way, R.G.*, Lewkowicz, A., Wang, Y. and McCarney, P. (2021b). Permafrost investigations 

below the marine limit at Nain, Nunatsiavut, Canada. Proceedings of the 2021 Regional 

Conference on Permafrost & 19th International Conference on Cold Regions Engineering. 

American Society of Civil Engineers. Boulder, Colorado, USA. Oral Presentation. 

 

Academic - Upcoming Conference Presentation(s) 

The Labrador Research Forum is being hosted virtually by the Labrador Campus of Memorial 

University of Newfoundland and Labrador from May 9th to May 12th, 2022. This research 

project expects to present two oral presentations by network investigators (RW, AT) and two 

poster presentations on HQP work. Work on these abstracts is ongoing. 
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Community - Consultation(s) 

<> Quarterly consultations with staff from the Nunatsiavut Government, the NunatuKavut 

Community Council and Parks Canada; 

<> Half-yearly consultations with staff from the Parc National Kuururjuaq (Kativik Regional 

Government); 

<> Specific scientific advice given to the Nunatsiavut Government’s Archaeological Office, 

Environment and Lands Division, Policy Division and Infrastructure Division; 

<> Specific scientific advice to the Western Newfoundland and Labrador Field Unit of Parks 

Canada; 

<> Consultations with staff at the Nature Conservancy of Canada regarding permafrost in 

southern Labrador; 

<> Consultations with staff at the Torngat Wildlife and Fisheries Secretariat regarding 

ecosystem change in coastal Labrador;  

<> Consultations by RW with MHAs Lela Evans and Perry Trimper representing two 

provincial ridings in Labrador. 

<> PL has been working with NunatuKavut on lichen monitoring program development 

 

Community - Presentation(s) 

Conversations for Conservation. Mar 16, 2021. AT presented findings from ArcticNet funded 

research to over 100 people during a live 1-hour event hosted by the rare Charitable Research 

Reserve in Ontario. 

 

Community - Report(s) 

Trant, A.J.* et al. (2021). Past of future ecosystem change in Torngat Mountains National Park 

(Tongait KakKasuangita SilakKijapvinga), northern Nunatsiavut, Labrador. The Alpine Club 

of Canada’s State of the Mountains Report. Vol 4. July 2021.  

 

Infographics (with translations) 

See next page. 

https://www.stateofthemountains.ca/
https://www.stateofthemountains.ca/
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The above two infographics were developed and disseminated in conjunction with the 

publication of an ArcticNet support paper: Davis et al. (2021a). Rapid ecosystem change at the 

southern limit of the Canadian Arctic, Torngat Mountains National Park. Remote Sensing, 

13(11): 2085. DOI: 10.3390/rs13112085 

 

Media - Podcasts 

Interview with Parks Canada Climate Change Podcast (Trant: April 26, 2021, w/Cedric 

Davignon) 
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Media - Interviews/Press 

April 2021 (L. Hermanutz interviewed for shrub change in the Torngats) 

https://www.cbc.ca/news/canada/newfoundland-labrador/thin-ice-labrador-summer-climate-

changes-1.6005130 

 

Media - Upcoming interviews 

TundraCast Podcast (hosted by Elise Gallois) - AT and AH to be interviewed 

Things That Go Boom on PRI (produced by Katie Toth) - AH to be interviewed 

 

11. Specifying the regions your research covers, how will, or did, your project: 

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

b) Inform adaptation strategies and policy-makers on the aforementioned issues? 

c) Contribute to the Arctic KT Portal. 

 

a. The outcomes from this ArcticNet project are directly applicable to climate change 

adaptation, infrastructure construction and other environmental initiatives. The project lead 

(RW) has previously 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 is particularly the case as Nain is planning for a new 

airstrip which will include a large road development. Ongoing activities related to the planning 

of that airstrip will benefit from information gained from Project 20’s research goals. Future 

developments such as the potential for a road from North West River, Labrador to Nunatsiavut 

will undoubtedly be informed by the outcomes of this ArcticNet project.  

 

 The project results we have generated to date can be integrated into habitat assessments 

and analyses of their sensitivity to future environmental change. Results will continue to 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 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.  

 

 Our research has generated considerable insight into environmental change in northern 

Nunatsiavut field sites in the Torngat Mountains National Park  (Davis et al., 2021a; Davis et 

al. 2021b) and near the community of Nain (Larking et al., 2021). Davis et al. (2021a) provide 

Parks Canada with a park-wide map where significant ecosystem change has occurred and 

where it is predicted to be most pronounced, moving forward. These products have been 
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received so well that other northern parks have expressed great interest in having ED replicate 

the methods used in Davis et al. (2021a). Furthermore, results from Davis et al. (2021b) 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. Work previously led by Larking et al. (2021) provided species-specific 

information on local greening that will inform climate change plans in Nunatsiavut and 

NunatuKavut. 

 

 The shrubification observed in northern Labrador by Davis et al (2021a, b) and Larking 

et al. (2021) have implications with permafrost which has a wide socio-economic impact in 

northern regions. Model simulations performed by Tutton et al (2021) for Nain Bay Hills and 

Pinware River Hills showed that model runs with thicker snow cover led to permafrost thaw 

over the past century at both sites. Permafrost thickness was shown to significantly decrease 

when model scenarios included even regional average snow thicknesses which cast doubt on 

permafrost persistence following ecosystem change at these sites (e.g., Sturm et al., 2005). Way 

and Lapalme (2021) showed that the thermal impacts of expanded vegetation growth and 

corresponding snow accumulation in northern regions was likely to lead to ground temperature 

warming and potential permafrost thaw. 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. This is particularly 

relevant for the community of Nain which is planning to construct a new airstrip in a region 

that is far from existing community boundaries. 

 

 The results we have provided also establish a set of baseline data which will be useful 

for characterizing future environmental change in the IRIS-4 region. Changes to culturally 

important plant species and potential shrub expansion into berry-picking grounds will have 

direct relevance for Northern Peoples as it impacts future resource accessibility, resource 

quality, and safety when accessing these resources. Our research into vegetation and 

environmental change in coastal Labrador has important implications for how wildlife (e.g. 

Whitaker, 2017) and Indigenous uses the landscape, and will also provide insight into the 

quality and quantity of lichen dominated caribou habitat in northern Labrador (Bélanger et al., 

2019). Indirect changes to habitat for caribou, such as reductions or alterations in snow cover, 

are also important for caribou survival (Schmelzer et al. 2020) and our research into the drivers 

of snow cover changes may provide insight into this important area. 

 

b. Throughout the last three years, this project has worked with partners from a variety of 

Indigenous and northern affiliated government agencies in the IRIS-4 region. This has included 

regular discussions and contact with key decision-making bodies relevant to our region 

(including Parks Canada, the Nunatsiavut Government and the Torngat Mountains National 

Park Cooperative Management Board) on issues relating to climate change impacts and 

adaptation. Our project has already shown that it can have direct implications for broad-scale 

Parks and Protected Areas policy through our development of maps identifying areas of 
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significant change in the Torngat Mountains National Park (Davis et al., 2021a, b). These data 

will be used by Parks Canada in conjunction with their ecological integrity risk assessments to 

help prioritize future monitoring programs and for evaluating changes to critical habitat for 

species at risk, such as caribou. We also believe that the permafrost specific data collected by 

our group helps to address clear knowledge gaps in the region and will inform regional 

infrastructure development. This is particularly with respect to potential changes to permafrost 

expected following disturbances 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.  

 

Over the past three years we have also consulted with policy-making, non-partner 

organizations, including the Torngat Wildlife and Plants Secretariat, the Department of 

Forestry with the Government of Newfoundland and Labrador, the Newfoundland and 

Labrador Geological Survey and the Municipal Affairs and Environment Division with the 

Government of Newfoundland and Labrador.  

 

To summarize, project NIs have met with the following entities in the last year regarding this 

project: 

 

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

Torngat Mountains; 

2. MHA Perry Trimper, representative in the Newfoundland and Labrador House of Assembly 

for Lake Melville; 

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

4. Department of Environment and Natural Resources, NunatuKavut Community Council; 

5. Department of Resources, Education and Culture, NunatuKavut Community Council; 

6. Archaeology Division, Department of Culture, Language and Tourism, Nunatsiavut 

Government; 

7. Forestry Division, Department of Lands and Fisheries, Government of Newfoundland and 

Labrador; 

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

9. Department of Forestry, Fisheries and Agriculture, Government of Newfoundland and 

Labrador; 

10. Nunavik Parks, Kativik Regional Government; 

11. Western and Labrador Field Unit, Parks Canada; 

12. Torngat Wildlife, Plants and Fisheries Secretariat. 

 

c. To increase visibility and accessibility of our research, we are committed to producing high-

quality and innovative knowledge mobilization activities and tools. For example, for two of our 

recent high-impact publications on long-term tundra ecosystem change, we created engaging 

infographics that were translated into Inuttitut and Inuktitut. These infographics were shared 

with communities and through social media platforms. We are also working to create short 
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educational videos about our research that can be shared with local schools and communities. 

All of our knowledge mobilization products will be published in the ArcticKT Portal in addition 

to all project posters, presentations and publications (non-peer reviewed). 

 

12. Network Partners and networking added value  

Describe partnerships with: 

a) Inuit and northern communities and organizations; and,  

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

c)  Describe your National and International networking activities both within your ArcticNet project 

and with partners collaborating with your ArcticNet project. Indicate the value of the ‘Networked 

Approach’ and the ArcticNet Network for your research program. 

 

a. This project was a follow-up to two highly successful projects conducted in the region 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 

research project led by our closest 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 about the ArcticNet open call and they supported our 

application for funds because it aligned with their respective research priorities related to 

climate change. 

 

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 in summer 2021 and the 

upcoming winter 2022 field season. 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 benefits for 

Nunatsiavummiut. Over the past year, we have worked harder to build relationships with the 

Torngat Wildlife, Plants and Fisheries Secretariat and hope that this will lead to future benefits 

to their existing programs. 

 

NCC has been interested in our project since initially proposing the research and we have 

appreciated the ongoing support. Although we have followed NCC’s formal research process, 

the progress to this point in building a cohesive collaboration has been slower than with NG as 

we had fewer initial relationships with NCC staff and COVID-19 has made it difficult for the 

types of in-person activities that often help to further build these relationships. NCC is an 

important partner for this research and we believe that NCC has already provided our project 

with unique perspectives based on their expertise on the NunatuKavut region.  
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We will continue to work towards improving our integration of Inuit perspectives into our 

research and hope that the coming years will offer more opportunities for knowledge sharing 

through formal workshops. 

 

b. Throughout this project we have maintained 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 

continues to provide 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. Data from these stations were 

downloaded for the first time in summer 2021 and have been provided to our research team 

through a data sharing agreement.   

 

The Ouranos Consortium (OC) is a project partner for this research and has committed to 

providing logistical support for one project HQP so far through provision of computational 

resources, office space and access to the ClimEx ensemble. OC has also committed to 

supporting MLs second project HQP and has committed to providing similar support as in the 

case of the earlier HQP.  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 (DM) 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. Over the past two years, Dr. Zhang has 

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 
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two HQP (RT & AF) were able to generate the necessary remote sensing, field and climate 

inputs to run NEST (see Tutton et al., 2021; Forget et al., 2021b). 

 

c. Contributions from this project’s research activities continue to be added to international 

databases such as the High Latitude Drone Ecology network, the International Tundra 

Experiments and the SoilTemp global soil temperature database. Each of these are large 

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

Mountains National Park has already been contributed to all three international projects and 

will continue to do so in the future. Data from PRH and NBH will be contributed to the 

SoilTemp database at this project’s conclusion. Data collected at our ArcticNet supported long-

term tundra monitoring sites in Nakvak Brook, TMNP, is being used in a synthesis analysis on 

which tundra plant species will benefit the most/least with continued climate warming (Criado 

et al., in revision).  Our research contributions to the SoilTemp initiative (Lambrechts et al., in 

press) and a recent review of snow-ecology interactions under climate change also show our 

commitment to international collaboration using insights gained from this research project 

(Rixen et al., accepted). Finally, in the absence of ArcticNet’s support for our current project 

many of the data series that we have continued in TMNP 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 continue to be committed to the work that 

ArcticNet is doing towards integration of northern perspectives into research and are indebted 

to ArcticNet for our supporting our project in working towards those goals. 
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https://www.stateofthemountains.ca/
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15. Metadata and DATA 

Please provide a brief overview of your Data Management Plan below [250 words maximum], 

including access, storage, ownership, security, confidentiality and privacy. Insert inks to metadata 

and data repositories. Please refer to the ArcticNet Data Management Policy. 

Link to guide: https://portagenetwork.ca/wp-

content/uploads/2020/04/BriefGuide_Portage_EffectiveDMP.pdf 

Link to Portage Network’s DMP Assistant: https://assistant.portagenetwork.ca/en 

 

Our overall data management, data sharing and dissemination plan has been developed 

following consultations with the Nunatsiavut Government, the NunatuKavut Community 

Council, Parks Canada, and the Kativik Regional Government. Overall, this project is 

committed to a free and open provision of research data, where permitted. Research 

publications will be published in open access peer reviewed journals to ensure access to 

community members throughout the IRIS regions. Every single peer reviewed publication from 

this project has been published with full open access to the public and we believe we have 

demonstrated a commitment to supporting open access in addition to the provision of data and 

code to support the broader scientific community.  

 

Our current data management plan (revised in 2020) is to publish our data and metadata online 

in repositories during fall of 2022 and then update these resources again after the winter 2023 

field season. Data formats will be comma space delimited, GeoTIFF, shapefile and/or excel 

files. Specific data products that will be published in open access repositories will include 

logger data collected at monitoring stations (including 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. Repositories will include Nordicana D, SoilTemp and the Global 

Terrestrial Permafrost Network. Back-ups of research data will also be stored on external hard 

drives situated at network investigator home universities (Queen’s University, University of 

Waterloo & Universite de Quebec a Montreal). 

 

16. Caption List for Tables and Figures 

If you have used figures or tables in the sections above, please provide the original formats in high 

resolution for publication purposes, in a separate file or files using one of the following formats: 

.pdf, .jpg, .png, .tiff, .xlxs, .ppt 

 

N/A 

 

 

 

 

 

 

https://arcticnet.ulaval.ca/data-management/
https://portagenetwork.ca/wp-content/uploads/2020/04/BriefGuide_Portage_EffectiveDMP.pdf
https://portagenetwork.ca/wp-content/uploads/2020/04/BriefGuide_Portage_EffectiveDMP.pdf
https://assistant.portagenetwork.ca/en
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17. Information on HQP and Budget 

Please complete all information on HQP and financial reporting on the Excel Spreadsheet, note that 

the spreadsheet contains several tabs. Please fill all the cells. 

➢ Note that the Appendix have been pre-filled with data from your prior report, please review, 

correct, and complete any missing information. 

 

 

Information has been completed in the provided Excel Spreadsheet.  
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Appendix A. Request for extension  

In this section, projects can apply for a one-year extension for funding. To be eligible, currently 

funded projects must demonstrate: outstanding quality of research achieved in Section 7 (2019-

2022, through current and past reports), relevance of the objectives, continued support for HQP 

training, far-reaching outcomes for northern communities, and the project’s global impact.  

 

A1. Project extension objectives  

Please describe the objectives you aim to pursue by extending your project (max 250 words). 

 

The specific new objectives for an extension to our project are:  

 

1. To contextualize the climatic, ecosystem and geophysical consequences of the extreme warm 

year of 2020-2021 at our project’s field research sites located at PRH, NBH and in the TMNP; 

 

2. To expand our knowledge of permafrost in coastal Labrador by coring permafrost (where 

present) and assessing ground ice at PRH, NBH and in the TMNP;  

 

3. To support the long-term monitoring of permafrost conditions at PRH, NBH and in the 

TMNP through establishing boreholes (>2 m depth) which are instrumented with temperature 

monitoring apparatus; 

 

4. To maintain the existing long-term ecological monitoring at Nakvak Brook and Torr Bay in 

TMNP; 

 

5. To collect multispectral RPA data at field sites to bridge analyses between field data and 

satellite data to predict abundance of lichen and other caribou forage at PRH, NBH and in the 

TMNP; 

 

6. To evaluate future changes in snow cover, air temperature and precipitation for Nunatsiavut, 

Nunavik and NunatuKavut using climate model simulations (ClimEx) covering the 21st 

century; 

 

7. To organize and host project workshops in Nunatsiavut and NunatuKavut which will include 

knowledge exchange on climate change issues and will facilitate management and/or training 

opportunities;  

 

8. To generate quality-controlled data covering the entire project period for the Nunatsiavut 

Government, the NunatuKavut Community Council, Parks Canada and open-source archives 

such as SoilTemp, Nordicana D, TRY and the Polar Data Catalogue; 
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9. To support generation of synthesis papers that summarize research activities, key insights 

and lessons learned. 

 

A2. Justification for extension (2023-2024)  

Provide justification on how an additional year would strengthen the reach and impacts of your 

project’s results (max 500 words). Include additional methods you will use to achieve your 

objectives and knowledge mobilization activities you will engage in. Insert a budget table for 

2023-2024 in the Excel file provided (see new sheet in the file). 

 

Over the past three years, we have established and/or maintained multiple field sites where we 

are collecting important climatic, ecological and geophysical data and there has never been a 

more important time to continue this work. The hydrological year spanning September 2020 to 

August 2021 was the warmest year on record in coastal Labrador and was similar to conditions 

expected by the middle of the 21st century. Our team was fortunate enough to have been 

collecting data throughout this anomalous period thus providing us with a unique opportunity 

to explore the consequences of an extreme event on terrestrial systems. Extreme events have 

previously been shown to have multi-year implications for ecosystems and thus it is critical to 

have sufficient data to be able to separate out inter-annual variability from the impacts of the 

event itself. As the only major research project investigating the impacts of climate change on 

interconnected terrestrial systems in Labrador, cessation of this project’s research activities 

would leave a research gap that would be unlikely to be filled in the near-term. The potential 

for an ArcticNet extension to 2023-2024 thus comes at a critical time for understanding how 

climate change will affect Nunatsiavut, Nunavik and NunatuKavut. 

 

We believe that we have had a relatively high level of research productivity and have generated 

important data products that have tremendous spin-off value to the research community-at-

large but more importantly for northern regional governments and communities. Over the past 

three years, we fostered a strong team of HQP that have been highly productive, collaborative, 

and thoughtful. The ArcticNet extension would provide an opportunity to bring three new HQP 

(Way/Trant/Leduc) to the team and allow us to further leverage our existing networks and 

relationships in the IRIS-4 region to enhance the regional knowledge base on the impacts of 

climate change on terrestrial ecosystems and geosystems. We believe that this project is on the 

trajectory for achieving all of the objectives that were proposed back in 2018 but the short 

remaining timeline leaves little margin for delays or setbacks that may be encountered on our 

path to achieving our project goals. The challenges our project has faced to date have been due 

to cancellations of field seasons and consultations because of COVID-19. 

 

If successful with an extension, we would be able to maintain our existing network of 

monitoring stations, expand these initiatives to include permafrost boreholes at PRH, NBH and 

in the TMNP, explore future changes in snow cover in climate simulations and generate high 

quality synthesis papers on snow-vegetation-permafrost interactions in coastal northern 

environments. Our foremost priority; however, would be to use this extension to conduct 
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climate change workshops in Labrador and to have in-person meetings with project partners at 

the bi-annual Labrador Research Forum in winter 2024. While we are proud of our team’s 

accomplishments, an additional year of funds will be critical component for reaching our 

mentorship and research obligations while ensuring that we can work with project partners to 

maintain climate change monitoring activities into the future. 


