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Introduction

Peatlands 

Wetlands characterized by the 

accumulation of partially decomposed 

organic matter (peat)

Peatland Permafrost

Peat and underlying materials, that 

remain at or below 0 ⁰C for at least two 

consecutive years



Introduction

Peat Plateau 

Flat topped continuous features

1 – 3 m high and 10 - 100s m wide 

Palsa

Dome shaped mounds 

~1 – 10 m high





Regional Context   

Labrador 

Long cold winters, short cool 
summers

Coastal Labrador 

High precipitation and 
coastal barrens
 



Background

In 2018, the first contemporary 

papers to draw attention to the 

unrecognized abundance of 

peatland permafrost 

ecosystems in coastal Labrador 

were published.

The need for an evaluation of 

peatland permafrost distribution 

was highlighted 

Way et al. (2018) and Anderson et al. (2018)

Way et al. (2018)



Background

In 2023, 

the distribution these environments 

along coastal Labrador was first 

addressed when the presence of 

peatland permafrost was inventoried 

at a subset of peatlands.

Wang et al. (2023)

Wang et al. (2023)



Background

In 2024-25, 

research used geomorphology 

and ground temperatures to 

characterize current conditions 

and vulnerability to change.

Beer et al. (2024), Wang et al. (2024) 

and Wang and Way (2025)



Vulnerability 
Indicators

Total area of palsa 
or peat plateau 

Fragmentation of 
palsa or peat plateau 

Total estimated volume 
of ice present within 
palsa or peat plateau

Beer et al. (2024) 
hypothesized that the 
following three factors were 
important for local 
vulnerability:



Research Question
What are the local-regional controls on thaw 
resilience and how do ecosystems change due to 
thawing peatland permafrost in coastal Labrador?



Research 
Objectives

Quantify short-term and recent 

permafrost thaw.1

Determine regional-to-local controls 

on thaw rates and thaw 

vulnerability.

Characterize ecosystem change due to 

thaw, focusing on Cultural Keystone 

Species as identified by Labrador Inuit 

and Innu. 

2

3



Study Sites

22 study sites across 

coastal Labrador 

(51.4°N to 56.5°N)



Methodology



Methodology

Collection of data using 

field-based techniques



Field Based 
Techniques

Uncrewed aerial 

vehicles (UAV) 

At each site, ultra high-

resolution multispectral 

UAV surveys will be 

completed.



Field Based Techniques

Frost Probing 

Measuring the active layer 

thickness (ALT)

Instantaneous Temperature 

Measurements 

Confirm presence or absence

of permafrost



Field Based Techniques

Vegetation Plots 

Characterize vegetation and habitat 

change, particularly in the abundance 

of culturally significant plants and 

berries

Snow Density Measurements

Assess snow condition variability 

within and across the study sites



Methodology

Validation and Analysis 



Validation and Analysis

Analysis

 UAV imagery will be used to 

generate precise terrain models and 

orthomosaics. 

Validation 

Presence, elevation, extent of 

permafrost will be validated using 

observations from frost probing and 

instantaneous temperature 

measurements.

Beer et al. (2024)



Methodology

Mapping, change detection 

and habitat change 

characterization 



Mapping, change detection and 
habitat change characterization 

• Map extent of  
permafrost 

• Difference 2021-22 
and 2026 features 

Objective 1 

Quantify short-term and 
recent permafrost thaw.

• Compare rates of 
thaw

• Characterise local-
regional controls on 
thaw

Objective 2

Determine regional-to-local 
controls on thaw rates and 

thaw vulnerability
• Chronosequence 

ecosystem 
characteristics

• Evaluate change of 
culturally Keystone 
species 

Objective 3

Characterize ecosystem 
change due to thaw



Research Significance

Scientific community

Help disentangle factors influencing 

the persistence and/or 

disappearance of permafrost in 

warming Subarctic peatlands. 

Globally

Contributing to improved permafrost 

mapping initiatives, representations 

of thermokarst environments and 

carbon stores modeling. 



Research Significance

Regionally

Providing information to 

governments and organizations in 

Labrador about ongoing and future 

ecosystem change. 

Allowing for more informed 

decisions and evaluation of 

potential protection and/or 

adaptation approaches in northern 

coastal and at-risk ecological areas. 



Research Significance

Local communities 

Providing information to anticipate 

and plan for changes to ecological 

integrity for Cultural Keystone 

Species.

This will support better planning 

and resource allocation for all 

rightsholders and stakeholders.
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