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 “Climate change is 
likely to become one 
of the most significant 
drivers of biodiversity 
loss by the end of the 
century” 

 Millennium Ecosystem Assessment, 
2005 

 

   



Observed change in temperature: 1948-2010 

 Of the 10 
warmest 
years, 4 
have 
occurred 
within the 
last decade 





Significant change is projected by the end of the 
century 



A Practitioner’s Guide was created 

• To help organizations and natural resource practitioners 
prepare for climate change.  
 

• To demonstrate how a suite of tools (e.g. vulnerability 
assessments) can be used to inform adaptation efforts. 
 

• To provide a general framework and worksheets that can 
be used by practitioners from a variety of disciplines.  



 



Strategic Direction 

• MNR and MNDMF, in collaboration with other partners, 
stakeholders and communities, should assess “the 
climate change vulnerability of the Great Lakes -St. 
Lawrence, Carolinian, and Boreal Forest and their 
associated forest-based communities”  
 
 

• MNR will “undertake ecosystem vulnerability 
assessments and evaluate the risk of climate change 
impacts to inform adaptation planning of Ontario’s most 
affected and vulnerable ecosystems and species” 
 
 

• “The Ministry of Natural Resources will explore 
ecologically-based climate change vulnerability 
assessments at the species and ecosystem levels as a 
critical step in an adaptive management approach to natural 
resource management.” 
 



Key elements of Practitioner’s Guide 

• Introduces climate change 
adaptation, vulnerability and risk 
 

• Describes vulnerability and risk 
assessment tools and techniques 
that can be used 
 

• Outlines a framework for action 
 

• Provides examples of projects 



Examples of vulnerability assessments 

Lake Simcoe watershed: 
• Vulnerability assessment of wildlife, 

hydrology,  invasive species, species-at-
risk, aquatic habitat, tourism 

• Development of local adaptation plan with 
actions to address projected impacts 

Northeast Clay Belt: 
• Vulnerability assessment of forests 

(composition, fires, blowdown, insects), 
wildlife, aquatic habitat, soils, tourism 

• Scoping adaptation options to cope with 

projected impacts 



An adaptation framework 

Step 1  Set context for assessment and build team 

Step 2  Assess current vulnerability  

Step 3  Develop and apply future scenarios  
 

Step 4  Estimate future vulnerability and risks 

Step 5  Develop adaptation options 

Step 6  Implement and mainstream adaptation  



At what level? 
 

• Local assessments 
– Watershed 
– Municipality 
– Forest management unit etc.  

 
• Regional-level assessments 

– Eco-district or Eco-region 
 

Focused on what? 
 

• Ecological and socio-
economic themes of interest 
to resource managers, 
communities and policy-
makers 
– Hydrology 
– Forests 
– Wetlands 
– Invasive species 
– Tourism 
– Aquatic habitat etc.  

• Indicators within each theme 
may help to focus the 
analysis 

Step 1  Set context for assessment and build team 



• Understanding the relationship of indicators to climate is a critical foundation 
to be able to assess future vulnerability to climate change. 
 

• Important to look at observed climatic trends in the area to understand 
changes that have occurred to date 

– Using information from local weather stations (e.g. temperature and precipitation 
trends) 
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Step 2  Assess current vulnerability  



• Climate data that includes both historical trends and future 
projections is available on a number of websites now easily 
accessible through the Climate Change Adaptation toolbox. 

Step 2  Assess current vulnerability 
                 (cont’d)  

°C annual winter spring summer autumn 

1971-
2000 7.6 -4.9 6.6 19.4 9.3 

2020s 8.8 ± 0.3 -3.7 ± 
0.5 7.7 ± 0.5 20.7 ± 

0.4 
10.6 ± 
0.3 

2050s 10.2 ± 
0.6 

-2.1 ± 
0.7 9.1 ± 0.7 22.1 ± 

0.8 
11.8 ± 
0.5 

2080s 12.0 ± 
1.0 

-0.4 ± 
1.0 

10.7 ± 
1.0 

24.1 ± 
1.5 

13.7 ± 
0.9 

Climate Data for London, ON (Westminster Twsp)  
http://ontario.cccsn.ca/ 



Step 3  Develop and apply future scenarios  
 



 Exposure Sensitivity 

Potential 
impact 

Adaptive 
capacity 

Vulnerability 

Step 4  Estimate future vulnerability and risks 

• Risk assessment used in many fields to think about future issues. 
– A complimentary approach called ‘vulnerability assessment’ may 

provide valuable insights, particularly from an ecosystem perspective. 
 

• “Vulnerability to climate change is the degree to which a system is 
susceptible to, or unable to cope with, adverse effects of climate 
change, including climate variability and extremes.”  

       IPCC, 2007. Fourth Assessment Report: 
      Impacts, Adaptation and Vulnerability. 





(adapted from Alberta Sustainable Resource Development, 2010) 

Step 4  Estimate future vulnerability and risks 

• Using results of analysis, identify and describe future vulnerabilities 
– Rank each indicator’s future vulnerability High, Medium, or Low using 

information about sensitivity, exposure and adaptive capacity 

• Consider the consequences and likelihood of the vulnerabilities from 
different risk perspectives (financial, safety, operational etc.) 



Organism Response to Rapid Climate Change  [Adapt, Move, or Die] 

Adaptation/Micro-evolution 

Home Range Change/ 
Migration 

Extirpation/Extinction 

[Lori Stiles] 





• Climate change adaptation actions helps to reduce or eliminate 
vulnerabilities and risks 
 

• Adaptation options come in all forms, shapes, sizes and can: 
– Reduce threats  
– Enhance resilience  
– Engage people 
– Improve knowledge 

 
• Recommended to involve partners, stakeholders, public and 

organizations that will implement the actions in an evaluation of: 
– Implementation costs 
– Technical and institutional feasibility 
– Likely benefits 
– Social acceptability 
– Ecological suitability etc.  

Step 5  Develop adaptation options 



 



 



Sample Adaptation Action #3: 
 

Develop and implement early detection techniques 
and response strategies for invasive species 



Implementation of climate change adaptation plans and strategies will 
require an adaptive management approach 

Step 6  Implement and mainstream adaptation  

Identify Strategic
Options to Reduce

or Eliminate
Vulnerabilities

Identify
Vulnerabilities

Select Strategies
and Actions

Implement Strategies
and Actions

Monitor

Evaluate

Adjust

Adopt or
Develop Goals
and Objectives



 

 
 

 Climate Change 
Adaptation Toolbox 

 
Cool Tools for a Hot Climate! 



The General Idea… 
Tool type: models, guides, data sets, case studies and interactive mapping       

tools 
Audience: conservation practitioners, resource managers, planners, policy 

makers, and Aboriginal communities 
Theme: aquatic, terrestrial, general climate or community 





Example tool… 



Climate Envelops are predicted to shift having major 
implications for composition structure and function of 
ecosystems 



Next steps 
• Promoting and disseminating the Guide to practitioners, 

decision-makers and partners. 
 

• Using the Guide to leverage action on adaptation 
planning.  
– Practitioners are encouraged to design their own approaches 

based on the questions being asked and the context and focus 
of their assessment.  

 
• Making linkages to other emerging guidance and tools in 

Ontario and beyond. 
 

• You can find the Practitioners Guide at 
http://ontario.ca/s364 
 

 
 
 

http://ontario.ca/s364


At the end of the day, Climate Change Adaptation 
involves a lot of common sense, 

…Just plant trees 



Sustainable Landscape Management 
 
…Maintaining and Increasing forest cover on the landscape of southern 
Ontario is a value added solution to many of our problems and issues 



Photo taken Oct 7, 2011  Port Dover, ON 

“What is the use of having 
 developed a science well  
enough to make predictions,  
if in the end all we’re willing  
to do is stand around and  
wait for them to come true?” 
…..Sherwood Rowland (discovered ozone hole) 
 

“We have, as a species, stone-age emotions.  We 
have medieval institutions and we have God-like 
technology.  And that’s a dangerous 
combination”….E.O. Wilson  

 

Gary Nielsen 
Ministry of Natural Resources 

300 Water St, 4th floor S  
Peterborough, ON 

705 755-3286 
gary.nielsen@ontario.ca 

Thank you 

mailto:gary.nielsen@ontario.ca
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