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Forest Change Initiative 

 Under the Adaptation theme of the Government 

of Canada’s Clean Air Agenda 

 The CFS initiated the FC initiative to support 

adaptation to climate change in Canada’s forest 

sector 

 Objective: maximizing opportunities and 

minimizing risks associated with climate change 
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Three main deliverables 

 Tracking System → document past trends and 

future projections of forest change 

 Adaptation Toolkit → provide actionable 

scientific information for the forest sector, 

including maps, decision support systems, 

synthesis of information and adaptation options  

 Integrated Assessment → implications of climate 

change for Canada’s forests and forest sector 

under a range of future climate scenarios 
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Background (tracking) 

 It is imperative to explore and implement 

adaptation measures in addition to mitigation 

 Adaptive framework → cycle of monitoring, 

assessing and adjusting 

 A tracking system that reports on relevant 

indicators of CC is an integral part of this 

adaptation cycle 
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Climate change indicators can 

provide different types of information 

required for efficient adaptation 

Adaptation 
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Tracking System deliverables 

1) Information Report:  

Tracking Climate Change Effects: Potential Indicators for 

Canada's Forests and Forest Sector 

 

 

2) Establishment of a Tracking System 
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The Information Report 

Gauthier, S.; Lorente, M.; Kremsater, L.; De Grandpré, L; Burton, P.J.; Aubin, I.; 

Hogg, E.H.; Nadeau, S.; Nelson, E.A.; Taylor, A.R.; Ste-Marie, C. 2014. 

Tracking Climate Change Effects: Potential Indicators for Canada's Forests and 

Forest Sector. 

English: http://cfs.nrcan.gc.ca/publications?id=35231 

Français: http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA 

 

http://cfs.nrcan.gc.ca/publications?id=35231
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA


9 

The Information Report 

 Overarching goal: to provide potential 

indicators and selection criteria to develop a 

tracking system for Canada’s forests and 

forest sector 

 Specific objectives: 

 To present a suite of potential indicators of CC 

 To provide criteria to select and prioritize 

indicators to track CC effects 
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Writing team 

 Included at least one member from each 

CFS centre 

 

http://cfs.nrcan.gc.ca/assets/image/1131
http://cfs.nrcan.gc.ca/assets/image/975


11 

Methodology 

 Collection and interpretation of the 

information gathered in a series of workshops 

with CFS experts and forest industry, 

university and provincial government 

representatives 

 Synthesis of the literature review and web 

scan of existing indicators (~ 500 papers and 

150 websites inventoried) 
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The Information Report 

1. Candidate indicators 

are identified 

2. They are filtered 

through a set of criteria 

3. Selected indicators are 

incorporated into a 

tracking system 

    Approach: 3-step process 
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    1. Identification of candidate indicators  

 From workshops + scan 

 Assigned to one of three systems: climate, 

forest or human 
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    2. Filtering through a set of criteria 

 Sensitive → strong  

signal-to-noise ratio 

 Empirically and  

objectively  

measurable 

 Measurement and use  

of an indicator should be feasible 

 Spatiotemporal scope → ≠ regions, long-term 

 Relevance → how well they inform the objectives 

of a specific tracking system 
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    3. Incorporating indicators to a tracking 

        system 

 After tracking 

changes over time, 

some indicators 

may have to be 

refined or new 

ones developed 
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The Information Report 

    Structure 

 For each system: 

 Rationales 

 Potential indicators 

 Linkages among  

indicators 

 Preliminary assessment for the  

climate and forest systems: 

 Sensitivity and feasibility 

 Based on expert judgment and a literature review 
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Example 

DIMENSION INDICATOR SENSITIVITY FEASIBILITY KEY CONSIDERATIONS 

Integrative 
indicators 

Canadian Forest 
Fire Weather 
Index (FWI) 
See also 
Precipitation, 
Forest Fires and 
Forest Uses 

High High • Changing FWI reflects 
changes in temperature, 
wind, relative humidity and 
precipitation patterns. 

• The start and the end of the 
FWI calculations can be 
used: 

- on-the-ground measure of 
snow arrival and disappearance 
- measure of the length of the 
fire season 
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The Information Report 
 Identifies opportunities and challenges: 

 Standards allowing systematic data collection 

 Knowledge translation and extension services 

 Collaboration and coordination among stakeholders 

 Increase awareness and preparedness → 

development of adaptation options 

 Monitor the effectiveness of the implemented actions 

 Short term cost  vs. Cost of inaction 

 Is an important step toward the implementation 

of a system to track indicators of CC effects on 

Canada’s forests and forest sector 
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Tracking System deliverables 

1) Publication of an Information Report 

 Tracking Climate Change Effects: Potential 

 Indicators for Canada's Forests and Forest 

 Sector 
English: http://cfs.nrcan.gc.ca/publications?id=35231 

Français: http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA 

 

2) Establishment of a Tracking System 

 

http://cfs.nrcan.gc.ca/publications?id=35231
http://cfs.nrcan.gc.ca/publications?id=35231
http://cfs.nrcan.gc.ca/publications?id=35231
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
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Français: http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA 

 

2) Establishment of a Tracking System 

 

http://cfs.nrcan.gc.ca/publications?id=35231
http://cfs.nrcan.gc.ca/publications?id=35231
http://cfs.nrcan.gc.ca/publications?id=35231
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
http://scf.rncan.gc.ca/publications?id=35568&lang=fr_CA
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The TRACKING SYSTEM  

Making indicators available to the community 

What it is:  
• A dynamic delivery mechanism for indicator-based 

information 
 
Its objectives: 
• To increase awareness of on-going climate-induced 

changes in the forest and the forest sector 
• To inform decision making in the forest sector 
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Properties of Tracking System: 

The Tracking System:  

 One-stop portal to data and analytical results on CC 

impacts on the forest and the forest sector 

 Opened to the general public for browsing and data 

downloads  

 Flexible to accommodate updates and new indicators 
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Forest Change Indicators: tracking a chain of 
causality 

Anthropic GHG 

emissions

Impact on 

climate

Impact on the 

ecosystems

Society: impact 

and adaptation

Climate

Moisture

Index

Area burned

Vulnerability of 

timber supply

Indicators of change

System components

Start of the 

fire season

Forest 

composition

Urban-wildland

interface
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emissions

Impact on 

climate
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Forest 

composition
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Indicator structure: 

1. Why is this indicator important?  

2. What has changed?  

3. What is the outlook?  

4. Data downloads  

5. References  

 

 

Projections 

Enhance analytical capacity 

Provide technical background 

Baselines/trends 
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Example of an indicator: 
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Indicator System Comments 

Drought indices Climate Ready or 
coming soon Start of Fire Season Climate 

Species distribution of major tree species  Biophysical 

Burned area and fire number  Biophysical 

Tree mortality  Biophysical 

Wildfire evacuations Human 

Cost of fire protection Human 

Pest species distribution Biophysical Available in 
March 2015 Percent of young forest Biophysical 

Freeze-thaw cycles Climate 

Wildland-Urban Interface  Human 

Timing of budburst Biophysical Available in 
December 
2015 

Radial growth (dendrochronology) Biophysical 

Biodiversity Biophysical 
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Tracking System Indicators 

 

 

 Beta Version:  

https://apps-scf-cfs.nrcan.gc.ca/indicator/en 

 

Username: indicators 

Password: @ind13demo 

https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
https://apps-scf-cfs.nrcan.gc.ca/indicators/en
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Questions ? 
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2) Tracking annual area burned 

 Source data:  

 National Fire Database 

(1959-2010) 

 Spatial units:  

 Homogeneous fire regime zones 

 Looking for: trends, regime shifts or 

occurrence of extreme years 

 

 Easily yearly updatable  
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Trends in Canada 

Since 1960 
 
an increase in  
 
area burned and 
 
number of fires 
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Trends in area burned  
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Contact Information 

Dr. Sylvie Gauthier 
Research Scientist, Canadian Forest Service 

 
Phone:  (418) 648-5829  

Email: sylvie.gauthier@rncan.gc.ca 

mailto:sylvie.gauthier@rncan.gc.ca

