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Permafrost distribution in 
Nunavik (Northern

Quebec)

Canada

• 13 communities are built on

permafrost
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• This overarching research focuses on high resolution 
permafrost conditions mapping and characterization to 
support land-use for northern communities built on 
permafrost.

This project is the result of collaboration between researchers and the Inuit communities of Nunavik. The iteration mapping

process has allowed us to refine our methods in order to provide up to date and high-quality maps about permafrost and

geotechnical conditions at a community scale.

LAND-USE 

PLANNING 

TOOL
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SURFICIAL GEOLOGY MAP OF PUVIRNITUQ 
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Permafrost with presence 

of ice lenses.

Differential settlement
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1. A set of 4 maps: surficial geology, permafrost, potential for construction map and a geohazards maps was 
produced for all communities (13) built on permafrost in Nunavik.

2. Synthesis tables were created and given to local stakeholders.

3. Communities were consulted during the process: leaders, municipal staffs and citizens were involved.

4.  A web-based platform is being made to publish all the maps, reports and data online (Sarah G. presentation).

5. Still have large uncertainties in the future timing of permafrost thawing and degradation due to the 
discrepancy and complexities of greenhouse gas scenarios. 
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SECTION SARAH G.: WEB-BASED PERMAFROST KNOWLEDGE 
TRANSFER TOOL TO SUPPORT LAND USE PLANNING IN THE 
INUIT COMMUNITY.
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Permafrost Data: A New Web Platform for the Sharing of Permafrost Research 

in Nunavik in Support of the Development of Northern Villages

Authors: Sarah Gauthier – Michel Allard – Catherine Deslauriers

Centre d’études nordiques, Université Laval



a) Identification of current and potential risks from climate change for the 14 Nunavik 

community territories (2019)

b) Production de la 2ième approximation de la carte de pergélisol du Québec en fonction 

des paramètres géomorphologiques, écologiques, et des processus physiques liés au 

climat 

c) Geotechnical characterization and permafrost mapping 

project in the Inuit communities of Nunavik (2020)

Example of projects

c) 

Surficial geology

c) 

Permafrost conditions

c) 

Construction potential

b)

Natural hazards

a) 

Permafrost distribution

a) 

Permafrost thickness

a) 

Ice-content in the ground



Despite the abundance of permafrost research produced in the 14 Inuit communities of Nunavik, there 

are no resources available to centralize and disseminate the results of these studies and make 

them easily accessible to the public

Research results are most likely:

scattered on the Web and in organizations databases;

published in fee-based scientific journals;

communicated in a technical - and complicated - vocabulary to the general public, and;

poorly communicated and shared with new employees

Problem statement



Objectives

Integrate monitoring data on climate and permafrost temperatures, geomorphology and geotechnical 

expertise, and geospatial information produced by the CEN, into an open-access, user-friendly and 

easily accessible online platform. 

The purpose of this web platform is therefore to increase access to those results for 

everyone involved in construction and land use planning – such as community leaders, 

public decision-makers, consultants and contractors, to support decision-making towards sustainable development.



ArcGIS Apps by ArcGIS Online

Experience Builder

Story Maps Dashboards

Web AppBuilder Survey 123



The methodological approach to build a web-based platform 
is first developed and tested with the community of Salluit, 
where permafrost challenges are particularly acute. 

English

Français

https://experience.arcgis.com/experience/ca8f5043a4b4409c9726cbc749ddd60d
https://experience.arcgis.com/experience/6c177b18298b439abc20e909276d2d8e/


Maps

Data

Evaluation survey

Reference



Discover permafrost
Climate and permafrost 

monitoring data in Salluit

Land use planning 
challenges in Salluit

Planning northern villages 
expansion in Nunavik

Actual and potential natural 
hazards in Nunavik

How is risk analysis done?
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Example 

of questions
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