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Ontario Centre for Climate Impacts and Adaptation Resources  

 

OCCIAR is a university-based, resource hub for researchers and stakeholders that provides 

information on climate change impacts and adaptation. The Centre communicates the latest 

research on climate change impacts and adaptation, liaises with partners across Canada to 

encourage adaptation to climate change and aids in the development and application of tools to 

assist with municipal adaptation. The Centre is also a hub for climate change impacts and 

adaptation activities, events and resources.  http://www.climateontario.ca 

 

Community Adaptation Initiative 

 

The Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) and the Clean Air 

Partnership (CAP) have been selected to coordinate an outreach project on climate change.  The 

Community Adaptation Initiative is a project to help communities address the challenges of climate 

change.  This initiative will work with private and public sector groups, conservation authorities and 

non-governmental organizations to become more resilient to climate change and its effects. 

http://www.ene.gov.on.ca/en/air/climatechange/communityadaptation.php 
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The climate change adaptation workshop 

Moving Towards Adaptation was held in 

Sudbury on October 27 and 28, 2010.  This 

Capacity Building Workshop was organized 

to help local stakeholders address the 

challenges of climate change.  Through the 

Community Adaptation Initiative, OCCIAR 

and the Clean Air Partnership are working 

with private and public sector groups, 

conservation authorities and non-

governmental organizations to become 

more resilient to climate change and its 

effects. 

 

On the first day of the workshop, 

participants heard presentations on the 

science of climate change, climate data to 

aid community adaptation planning, 

agriculture, forests and forestry, Indigenous 

climate change adaptation, tools and 

frameworks and a special session 

highlighting climate change adaptation 

initiatives in the City of Greater Sudbury.  

The second day of the workshop consisted 

of an interactive Risk Management session.  

During this facilitated session, workshop 

participants were introduced to the Risk 

Management process and were taken step 

by step through the process with the use of 

a case study. Participants learned how the 

risk management process could be used to 

help identify and prioritize the risks 

associated with climate change and to help 

develop adaptation measures to minimize 

these risks. 
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Day One – Wednesday October 27, 2010 

8:00 a.m. to 8:30 a.m. Registration and Light Continental Breakfast 

8:30 a.m. to 8:45 a.m. Welcome/Introduction 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources 

8:45 a.m. to 9:30 a.m. 
Science of Climate Change 

Dr. David Pearson, Co-chair of Ontario’s Expert Panel on Climate Change Adaptation 

9:30 a.m. to 9:50 a.m. 
North South Climate Change Network Survey Results and Lessons Learned 

Laurie Tucar, Ontario Centre for Climate Impacts and Adaptation Resources 
Eva Ligeti, Clean Air Partnership 

9:50 a.m. to 10:00 a.m. 
Community Adaptation Initiative 

Al Douglas, Ontario Centre for Climate Impact and Adaptation Resources 

10:00 a.m. to 10:15 a.m.  BREAK 

10:15 a.m. to 11:00 a.m. 

Canadian Climate Change Scenarios Network: Climate Change Impacts and  
Adaptation Studies 

Neil Comer, Adaptation and Impacts Research Section (AIRS), Environment  
Canada 

11:00 a.m. to 11:45 a.m. 
The Future of the Boreal Forests 

Tim Lynham, Canadian Forest Services, Natural Resources Canada 

11:45 a.m. to 12:30 p.m. 
Creating Strength and Resilience in First Nations: Climate Change Adaptation Tools 

Shaunna Morgan, Centre for Indigenous Environment Resources 

12:30 p.m. to 1:30 p.m. LUNCH 

1:30 p.m. to 2:15 p.m. 

Opportunities for Sustainable Outcomes From Agricultural Climate Adaptation 

Bryan Gilvesy, Proprietor Y U Ranch, Norfolk County, Ontario 
Chair, Norfolk ALUS (Alternative Land Use Services) 

2:15 p.m. to 3:15 p.m. 

The Sudbury Story. Three Cases: Past, Present and Future Successes in this City 

Emily McMillan, Nickel District Conservation Authority’s Greater Sudbury Climate 
Change Consortium 
Tina McCaffrey, City of Greater Sudbury  
Tim Beadman, Chief of Emergency Services, City of Greater Sudbury, 
Janet Gasparini, Executive Director of the Sudbury Social Planning Council 

3:15 p.m. to 3:30 p.m.  BREAK 
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3:30p.m. to 4:15 p.m. 
Tools and Frameworks for Assessing Climate Change Vulnerability and Risk 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources 

4:15 p.m. ς 4:30 p.m.  Closing Remarks 

5:30 p.m. to 7:00 p.m. 
Networking Session 

Lake House Restaurant, Science North, Ramsey Lake Road 

 

Day Two – Thursday October 28, 2010 

8:00 a.m. to 8:30 a.m. Registration and Light Continental Breakfast 

8:30 a.m. to 9:00 a.m. The Risk Management Approach to Climate Change Adaptation 

Al Douglas , Ontario Centre for Climate Impacts and Adaptation Resources 

9:00 am to 10:45 a.m. Risk Management Process Session (Case Study ς Municipal Infrastructure)  

10:45 a.m. to 11:00 a.m. BREAK 

11:00 a.m. to 11:30 a.m. Break-out Sessions Report 

11:30 a.m. to 12:00 p.m. Survey  

12:00 p.m. to 1:00 p.m.  LUNCH 

1:00 p.m. to 3:00 p.m. Facilitated Roundtable Discussion 

3:00 p.m.  Closing Remarks 
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Day One of the workshop opened with a short welcome by Al Douglas, Director of the Ontario 

Centre of Climate Impacts and Adaptation. Al welcomed delegates who included Municipal and 

Conservation Authority staff, Ontario Ministry and Agencies, ENGOs, concerned citizens and 

participants from the North South Climate Change Network (NSCCN). Al continued by providing 

a brief overview of OCCIAR and the NSCCN (an OTF Future Fund Grant project). The NSCCN, a 

collaboration between OCCIAR and the Clean Air Partnership (CAP) in Toronto, promotes 

communication between its northern and southern partners in Ontario regarding climate 

impacts and adaptation. The network’s goal is to facilitate communication, especially between 

practitioners who are currently undertaking adaptation work.  

Carmen Robillard welcomed NSCCN members and discussed the OTF’s environmental funding 

program that funds non-profit organizations’ cross-sectoral and capacity building initiatives. 

Approximately 105 grants are distributed each year. In 2007 Trillium launched the Future Fund, 

dedicated to building capacity in the environmental sector, which now has a focus on youth and 

green employment. The NSCCN grant is one of their 10 collaborative projects; the Trillium 

board views these collaborative projects as a major learning opportunity. Trillium facilitates 

training and support for their grantees (e.g. through learning circles).  

 
North South Climate Change Network (NSCCN) Survey Results and Lessons Learned  
Laurie Tucar, OCCIAR and Eva Ligeti, Clean Air Partnership 
 

The morning continued with Laurie Tucar, Northern Coordinator of the North South Climate 

Change Network, presenting the NSCCN Survey Results and Lessons Learned.  The NSCCN is 

focused on building capacity and improving knowledge transfer for climate change mitigation 

and adaptation efforts between municipalities and organizations in Northern and Southern 

Ontario. The NSCCN created an online community to facilitate these goals.  

Laurie provided results from the two NSCCN needs assessment surveys that were sent out to 60 

communities (30 in Northern Ontario and 30 in Southern Ontario) in July 2009 and January 

2010. 24 municipalities responded to the first survey, and 25 to the second. A third summative 

survey will be conducted at the end of the project.  

The surveys provided the following information: 

¶ An overview of climate change knowledge, with most respondents expressing at least 

some existing knowledge of climate change. Southern respondents expressed a greater 
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familiarity of climate change than Northern. Both northern and southern respondents 

reported having less knowledge of adaptation. 

¶ A list of climate change impacts concerns in the North and South. 

¶ An overview of the governance levels at which adaptation planning had been discussed 

(e.g. employees, management, Board of Directors, elected officials).  

¶ A list of obstacles to adaptation planning (e.g. funding, uncertainties with modeling, lack of 

political will) in the North and the South. 

¶ The message that collaboration is key to support adaptation planning in north and the 

south – sharing resources and strengths is very important for success. 

 

Eva Ligeti, Director of the Clean Air Partnership (representing the Southern Coordinator of the 

NSCCN), provided an overview of the Clean Air Partnership, a charitable organization 

established by the City of Toronto to make clean air and climate change a top priority.  Eva 

noted that with adaptation we are talking about urban risk management, and mitigation is 

about decreasing these risks. Both are necessary and should be worked on in concert. 

Eva also stated that collaboration is critical to further adaptation and mitigation across the 

province. The NSCCN was developed to share strengths and provide connection between the 

North and South (which are often disconnected due to distances). Eva provided an overview of 

the NSCCN work plan that includes the development of modifiable tools (e.g. Green 

Procurement Toolkit).  

 
Community Adaptation Initiative  
Al Douglas, Director, Ontario Centre for Climate Impacts and Adaptation Resources 
 

Al Douglas, Director of OCCIAR, gave a short overview of the Community Adaptation Initiative 

(CAI).  Funded by the Ministry of the Environment, the CAI project is a partnership between 

OCCIAR and CAP. As part of this project OCCIAR and CAP are undertaking adaptation workshops 

across the province, CAP is creating a series of videos about adaptation, and both organizations 

are developing resource materials to be shared publically. OCCIAR will also be hosting two 

citizens’ forums for the public over the next year and a half.  

 

Throughout the rest of Day One and the beginning of Day Two, participants heard 

presentations from a series of experts: 
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Science of Climate Change 

David Pearson, Co-chair of Ontario’s Expert Panel on Climate Change Adaptation 

 

Canadian Climate Change Scenarios Network (CCCSN.CA): Climate Change Impacts 

and Adaptation Studies 

Neil Comer, Adaptation and Impacts Research Section (AIRS), Environment Canada 

 

The Future of our Boreal Forests 

Tim Lynham, Canadian Forest Service, Natural Resources Canada 

 

Creating Strength and Resilience in First Nations: Climate Change Adaptation Tools 

Shaunna Morgan, Manager, Taking Action on Climate Change, Centre for Indigenous 

Environmental Resources 

 

Opportunities for Suitable Outcomes from Agricultural Climate Adaptation 

Bryan Gilvesy, Proprietor Y U Ranch, Norfolk County; Chair Norfolk ALUS 

 

A Special Session from the City of Greater Sudbury: 

 

The Sudbury Story. Three Cases: Past, Present & Future Successes in this City 

Emily McMillan, Nickel District Conservation Authority 

Tina McCaffrey, City of Greater Sudbury 

Tim Beadman, Chief of Emergency Services, City of Greater Sudbury 

Janet Gasparini, Executive Director of the Sudbury Planning Council 

 

Tools and Frameworks for Assessing Climate Change Vulnerability and Risk 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources 

 

The Risk Management Approach to Climate Change Adaptation 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources
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Science of Climate Change  

Dr. David Pearson, Co-#ÈÁÉÒ ÏÆ /ÎÔÁÒÉÏȭs Expert Panel on Climate Change Adaptation, 
Professor of Earth Sciences and Director of the Science Communication Program at Laurentian 
University 

 
 

Dr. David Pearson began by informing workshop participants about a recent presentation by 

John Holdren, Director of Science and Technology Policy, Executive Office of the President of 

the United States. Holdren presented an excellent summary of current climate science policy, 

which can be accessed online here: http://www.kavlifoundation.org/2010-kavli-prize-science-

forum-john-holdren-keynote-address 

Ontario is a highly varied 

province in terms of its 

geography, ecologies, and 

climates. When discussing 

climate change, it is important 

to be aware that the “index of 

warming” is the average 

increase in temperature. 

Many regions are 

experiencing greater 

increases, especially in the 

northern part of the northern 

hemisphere. In Canada, 

warming has been greatest in 

the northwest and in Ontario 

the increase is greatest in the west and north.  It is also important to convey the messages that: 

1) climate change isn’t just a matter of warming, and 2) we are currently dealing with changes 

that are a result of our past emissions. 

The Arctic’s Northwest Passage has been open in the summer since 2007. The age of the ice, as 

well as its thickness and extent, is changing. Multi-year ice is degrading rapidly, and as ice 

retreats, the sea absorbs about 90% of sun’s energy – this loss of ice’s reflective property is 

dramatic and makes a large difference to air temperatures. We may be on our way to triggering 

a feedback process as a result of the methane stored in wetlands in our northern regions (e.g. 

http://www.kavlifoundation.org/2010-kavli-prize-science-forum-john-holdren-keynote-address
http://www.kavlifoundation.org/2010-kavli-prize-science-forum-john-holdren-keynote-address
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Hudson Bay lowlands in Ontario). As the permafrost melts it allows 3 or 4 times the normal 

amount of methane to escape. 

There are short-term exceptions to the long term trend (e.g. summer 2010), and it is important 

to stress the difference between short-term weather and longer-term trends in climate. It is 

important to emphasize that it is impossible to judge climate change based on instances of 

weather, and one must examine longer time periods to understand trends. There is also more 

variation year to year in recent decades compared to previous – this is another characteristic of 

climate change. Dr. Pearson gave a word of caution that 100 year periods are too long and may 

conflate multiple trends (e.g. pre 1970 and post in the case of precipitation in Australia).  

Dr. Pearson also noted that while we can say that the climate is shifting on average to being 

warmer, we do not know what the extremes will look like (e.g. the tails of this curve may not be 

uniform or predictable). For example, the rain storm of 2005 that washed out part of Finch 

Avenue was only picked up by one MET station in Toronto. This was a major rainfall event that 

caused a huge amount of damage and resulted in many insurance claims. However, the storm 

had a very narrow footprint – which is a characteristic of intense rainstorms – making it harder 

to detect. Gathering the data that might enlighten us to the shape of the ‘climate tails’ is 

difficult. The slope of the temperature trend since 1970 is not certain and it is important to do 

more than extrapolate from this slope. Rather, one should consider the science of climate 

change more broadly and in-depth to develop future projections. As the climate shifts, it is 

more and more important to look at science (for example of air masses) in conjunction with 

trends to paint a full picture.  

By the mid 21st century water may severely limit where people can live (globally and in Canada 

– e.g. prairies). Current emission scenarios bring us to a point in the later part of the century 

where the climate is intolerable and ‘adaptation’ may not be an accurate term any longer. An 

increase in average temperature over 2 degrees will lead us to a place of great instability. Dr. 

Pearson made note of the National Roundtable on the Environment and the Economy’s recent 

“Climate Prosperity” report which is greatly misleading and irresponsible. Increases in average 

global temperature will not look the same as lower increases (e.g. the impacts of 4 or 5 degrees 

Celsius average warming will not be proportional to the impacts of 2 degrees warming). 
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Canadian Climate Change Scenarios Network (CCCSN.CA): Climate 

Change Impacts and Adaptation Studies 

Dr. Neil Comer, Adaptation and Impacts Research Section (AIRS), Environment Canada 

 
The Adaptation and Impacts Research Section of Environment Canada (EC), through 

partnerships with universities across the country, created the Canadian Climate Change 

Scenarios Network (CCCSN.ca). Not all nodes are active at present, with Quebec and BC still to 

implement. AIRS interprets raw climate data, undertakes impacts analyses and helps adaptation 

actions. 

Dr. Comer identified a few steps that are common to adaptation studies:  

1. Identify what is going to change and by how much. This has not been an easy step, since 

there are many emissions scenarios and models available.  

2. Identify current vulnerabilities locally. Vulnerabilities are very site specific. 

3. Assuming projections are valid, how do the impacts and vulnerabilities then change? 

4. Given associated risk, the options are: 

a. Do nothing (accept the risk) 

b. Plan a solution (adaptation study) 

c. Adapt (implement actions) 

Public perception of climate change: A recent Yale study showed that while most Americans 

(63%) believe that global warming is happening the vast majority do not have a good 

understanding of the science. This lack of understanding makes people confuse the cause and 

possible solutions, and think that it is not a critical issue, resulting in a lack of public pressure for 

action. Also, once a cost is added to adaptation, people’s desire to act decreases substantially. 

AIRS recently conducted an “Ontario 

Municipal Survey” regarding adaptation 

needs. The number one need expressed 

was collaboration with experts. Most small 

municipalities did not have staff devoted 

to climate and need assistance. Neil noted 

that the majority of risks faced by 

municipalities (84%) are weather related. 

EC is now entering discussions regarding 

integrated climate service (similar to EU 

and US).  This is an attempt to better 

service public’s demand for information by 
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creating one integrated website. This is still in early discussions and until then, EC’s information 

is dispersed on the following sites: 

¶ www.weatheroffice.com – observed historical climate data for all stations in EC database 

¶ www.cccma.bc.ec.gc.ca/hccd - observed long term climate 

¶ www.hazards.ca – weather-related event frequencies across Canada (e.g. heat, cold, 

flood, tornado, hurricane etc). Also working on hazard projections to add to this site. 

¶ www.cccsn.ca – university partnership, provide access to public.  

o A new feature on the CCCSN site is the ‘Localizer’, which allows users receive data 

specific to their chosen location. This data gives a quick overview of projected local 

climate change. The Localizer uses ensemble data and 3 emissions scenarios. 

 

Neil noted that activity on these websites has increased dramatically since 2005. However, this 

data cannot answer everything – some events cannot be determined by models. For example, 

tornados can’t be predicted because they are inherently chaotic and exist at scales that are too 

fine for current data and models. Some extremes/events we can relatively accurately predict 

via statistical downscaling, but this requires some operational expertise not available to all. The 

Ontario MOE is working on this issue.  

People are very interested in RCMs (regional climate models) for their more localized data; but 

RCM output is not necessarily better. In examination of precipitation means per day, found that 

there are issues of bias in the models. For extreme precipitation, the two RCMs examined had 

large biases for the per day calculations. (These models perform well for the means). He 

cautioned that we should not put all of our resources into RCMs, rather should diversity and 

use combination of RCM and statistical downscaling. 

Neil spoke briefly about risk assessment, noting that Hazards Identification Risk Assessment 

(HIRA) can help to rank priorities, and that no regrets actions can be taken when opportunity is 

available (e.g. replacement of infrastructure with upgrade may be cost-efficient today).  

Environment Canada’s upcoming work: 

Å updating the current building code statistics with the CSA 

Å Intensity-Duration-Frequency (IDF) statistics for extreme rainfall 

Å EC/U.S. EPA –A binational climate change adaptation strategy for Lake Superior   

Å Assemblage of a comprehensive impacts database relating impacts to meteorological 

observations 

Å Ongoing - Adaptation and Impacts Research Section has an extensive list of publications 

available http://cccsn.ca/?page=regional-main 

Å EC will release a new updated version of its GCM when the next IPCC assessment (AR5) 

model data starts to come out in 2011 

http://www.weatheroffice.com/
http://www.cccma.bc.ec.gc.ca/hccd
http://www.hazards.ca/
http://www.cccsn.ca/
http://cccsn.ca/?page=regional-main
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The Future of the Boreal Forest 
Tim Lynham, Project Leader of Forest Fire Research, Canadian Forest Service 

 

Tim Lynham provided a brief overview of some Canadian climate data which reveal increases in 

weather extremes in some areas. Proxy data also indicate that the recent warming is likely 

unprecedented in at least the past millennium. However, recent trends suggest that 

temperatures now exceed even the high end of the range of estimated uncertainty produced 

by our models. Atmospheric CO2 concentration is now 386.8ppm, and is increasing by 2ppm per 

year, which is high and unnerving. 

It is not certain what the impacts will be to our forests. Increased atmospheric carbon dioxide 

may lead to increased tree and plant growth to some extent. However, variable weather 

(winter thaws, late spring frosts, early autumn frosts, and extreme cold outbreaks) will present 

negative impacts, more drought is likely, and we will also see changes in disturbances (e.g. fire, 

insects, disease, wind, and ice storms). There will also be impacts on species distribution and 

the composition of forest communities and biodiversity. Disturbances are a major change 

catalyst in forests, with harvesting affecting 1 million hectares per year, fire affecting 1 to 8 

million hectares, and insects 10 to 25 million hectares.  

Tim continued by providing an overview of Canadian Fire Statistics.  The data is incomplete pre-

1970, but is confident that annual area burned has increased (doubled amount of wildfire in 

Canada since 1970). The Canadian Forest Service is currently working with Natural Resources 

Canada to develop maps of national large forest fires.  

Fire is a necessary part of many 

ecosystems (and suppression of fires can 

make future fires more intense), but fire 

is of course unwanted in areas where 

people live and work. The annual area 

burned in Canada is strongly correlated 

to warming, and is expected to increase 

in the future. Projections of area burned 

based on weather/fire danger 

relationships suggest a potential 

increase in area burned of up to 75-

120% by the end of this century 

according to the Canadian and Hadley 

models. The Canadian fire season has already increased by 7 days at either end.  
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Fires are also expected to increase in severity, meaning that fires will have the following 

characteristics: 

¶ Higher intensity = growing sooner; 

¶ Deeper depth of burn (into the forest floor); 

¶ Reduced suppression effectiveness; 

¶ Larger fire sizes. 

 

Tim noted that an increase in fire also creates a positive climate feedback loop because fires 

release carbon into the atmosphere.  

Adaptation strategies can include landscape fuels management, and creating “FireSmart” 

landscapes (e.g. strategically locating firebreaks, education and prevention). 

Possible future risks include the spruce budworm and mountain pine beetle (which might move 

east into eastern jack pines). These insects may reach the peak of their cycles at similar times, 

leading to large increased risk in fire. The spruce bud worm is expected to thrive in a warmer, 

drier climate – however, it is unclear what the long-term effect will be on this complex food 

web and outbreak cycle. Warmer temperatures could allow the establishment of exotic pests 

and favour epidemics of other endemic pests (insects and diseases). 

Tim also discussed the future distribution of species. For example, the climate habitat of the 

sugar maple is expected to shift dramatically north. What is unclear is how species will adapt to 

the changing climates – will they be able to shift? Tim discussed a tool called “SeedWhere” that 

is mean to support decisions on moving plant material across environmental gradients. 

Predicted changes to Canadian boreal forests include: 

Å certain areas convert to grasslands (where >4o C increase) 

Å  less old-growth forest 

Å  northward movement of forest types 

Å  disturbances as a catalyst for change 

Å  increased prevalence of jack pine and aspen; and reduced balsam fir and white spruce = 

homogenization of landscapes 

 

Adaptations to changes in forest management include: 

Å more mixed-wood management (reduce infestation) 

Å assisted migration for commercial species too slow to respond 

Å increased fire protection of high value stands and landscapes 
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Creating Strength and Resilience in First Nations: Climate Change 

Adaptation Tools  

Shaunna Morgan, Manager of Taking Action on Climate Change, Centre for Indigenous 
Environmental Resources 

 
 

The Centre for Indigenous Environmental Resources (CIER) is a First Nations-directed, national, 

non-profit, environmental non-governmental organization (ENGO). CIER was founded by group 

of First Nations leaders in 1994 and its vision is for sustainable First Nations and a healthy 

environment. CIER takes a participatory, partnership approach to its projects. CIER’s programs 

focus on climate change, communities, protecting lands and waters, and conserving 

biodiversity.  

Shaunna discussed five of CIER’s climate change 

tools (available in the information and resources 

section of the CIER website – www.cier.ca) that 

are culturally appropriate and relevant for First 

Nations, but could also be applied in a non-First 

Nations setting. 

1. Climate Change and Energy Toolkit: 

Developed in association with an Aboriginal 

advisory committee in 2005, the toolkit 

provides Aboriginal and Northern 

communities with the information that they need to become better informed on issues 

relating to climate change. It contains a range of information resources that could be a first 

step in building a common understanding of the climate change issue and stimulating 

discussion. The toolkit isn’t available online, but hard copies are available on request. 

2. Publications available: 

a. άClimate Change and First Nations South of 60: Impacts, Adaptation and Prioritiesέ 

Final report, summary document, and three case studies are available online.  

b. άSharing Knowledge for a Better Futureέ, documents adaptation and clean energy 

projects (short non-technical report of success stories, lessons learned, and next 

steps).  

3. Webcast: “Implementing Adaptive Capacity: First Nations in Transitionέ was developed with 

T’Sou-ke Nation. This webcast documents T’Sou-ke’s journey to plan and implement 

activities to become more resilient to climate impacts. The story is told in their own words 

and can be used as an example for other First Nations. 

 

http://www.cier.ca/
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4.  “Managing the Risks of Climate Changeέ is a risk management tool based on CSA 

guidelines for decision makers. The package includes a guidebook, worksheets, case studies 

and an interactive web guide.  

5. Climate Change Planning Tool Guidebooks: Developed in partnership with Sioux Valley 

Dakota Nation (Manitoba) and Deschambault Lake Cree Nation (Saskatchewan). They 

worked in association with communities to work through and adapt the 

activities/processes. The process is broken down into 6 guidebooks so that communities can 

enter process where and when it is best for them.  They are user-friendly, adaptable and 

culturally appropriate guidebooks for use in First Nations community working groups. The 

final products of this process are six guidebooks: 

¶ Guidebook 1: Starting the Planning Process 

¶ Guidebook 2: Climate Change Impacts in the Community 

¶ Guidebook 3: Vulnerability and Community Sustainability 

¶ Guidebook 4: Identifying Solutions 

¶ Guidebook 5: Taking Adaptive Action 

¶ Guidebook 6: Monitoring Progress and Change 

 

The guidebooks use Western, Indigenous, and Local approaches / knowledge, which is essential 

for seeing the complete picture of impacts, adaptation options (etc) and for internal and 

external acceptance of the process and plan. The guidebooks are meant to facilitate a 

community-driven decision-making process. 

Shaunna also discussed CIER’s approach to climate change and sustainability. The main driver 

for CIER taking a planning approach to climate change adaptation came from the understanding 

that climate change is going to impact everything we do. CIER undertakes planning using a 

medicine wheel that represents the four pillars of sustainability – culture, economy, society and 

environment. These four areas are interconnected and all are necessary for sustainability. A 

balanced approach is needed to create sustainable communities and meet the needs of 

community members. Comprehensive Community Planning (CCP) is a perfect time to include 

climate change considerations.  

A participatory approach increases resilience; helps make sure that actions taken are 

appropriate and will succeed. Engagement of all sectors in the community is very important 

(e.g. different age groups, holding different types of events to attract people and providing 

different ways to engage (e.g. bingo night, drop-in lunches, ongoing project booth and survey at 

Band Office etc).  
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Opportunities for Sustainable Outcomes from Agricultural Climate 

Adaptation   

Brian Gilvesy, Proprietor Y U Ranch and Chair, Norfolk Alterative Land Use Services (ALUS) 

 

Brian Gilvesy began his presentation by describing climate change as a catalyst to improve 

agricultural practices, making them more sustainable. The Norfolk Alterative Land Use Services 

(ALUS) pilot project consists of many partners and funding agencies and is designed to provide 

a community-based methodology to encourage farmers to use and manage their land in ways 

that support sustainability goals (economic, environmental, and social). They are focused not 

just on improving farms’ carbon footprints, but also their ecological footprints. The Norfolk 

ALUS views farmers as a big part of the solution(s). 

 There is a great need to connect farmers, scientists, 

and governments. Farmers have been getting most 

of their information in the recent past from the 

agribusiness industry. This is partly an issue of 

production-led science, which leads to a lack of 

attention being paid to what nature provides (for 

free) to farms. It is very important to see farms as 

part of the greater environment. It is possible to feed 

people and look after the natural environment at the 

same time. In addition to food supplies, sustainable 

farms provide climate regulation, water protection 

and filtration, habitat protection etc. ALUS 

acknowledges that ecological processes are useful to 

farmers, and ALUS works to spread this message. Farmers also possess critical skills that are not 

always maximized as efficiently as they could be. One major hurdle is the somewhat-

entrenched idea that environmental sustainability is not economically feasible.  

The Government of PEI has implemented this approach whole sale due to major issues with 

nitrogen in their drinking water. ALUS in Alberta has also started recently. The major project in 

Alberta currently underway involves managing flood-prone prairie potholes through increasing 

their ability to absorb and retain water. These enhanced potholes help to keep moisture in the 

land for a longer period of time, reduces flooding downstream, and safeguards water for when 

it is needed in drier times. This is a major shift in practice from drainage.  

There is a similar project in Ontario to capture water on the farm via the recreation of wetlands, 

for example, in a corner of a farm that wasn’t very productive, and likely was wetlands before. 

Wetlands will sequester carbon over time, create habitat, and filter water. It is an adaptive 
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measure because it decreases flooding. Drainage in general is a major challenge and an area 

that has a lot of room for improvement. The use of hedgerows is another example of a simple 

improvement that has a number of co-benefits. Hedgerows are critical for wind resistance 

(decreasing soil erosion), supporting pollinators (increasing crop yields), and also sequester 

carbon. ALUS also promotes the use of native species where feasible, as they often have better 

drought resistance and all around hardiness. For example, on his Texas longhorn farm, Brian 

planted a tall prairie grass ecosystem that: 

¶ Needs no external inputs 

¶ Is drought resistance (due to its long and strong root system) 

¶ Provides food for cattle because it continues to grow during the dry season (saving Brian 

from having to buy food for this time as he was previously doing).  

 

The work of ALUS in Norfolk County has created a culture shift in the direction of 

environmental stewardship and working with the land. ALUS is currently undertaking research 

to develop carbon offsets – called “ALUS ecological credits”. They are currently developing a 

protocol with funding from Westin foundation and Environment Canada. 
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The Sudbury Story 

Three Cases: Past, Present and Future Successes in this City 

%ÍÉÌÙ -Ã-ÉÌÌÁÎȟ .ÉÃËÅÌ $ÉÓÔÒÉÃÔ #ÏÎÓÅÒÖÁÔÉÏÎ !ÕÔÈÏÒÉÔÙȭÓ 'ÒÅÁÔÅÒ 3ÕÄÂÕÒÙ #ÌÉÍÁÔÅ 
Change Consortium 
Tina McCaffrey, City of Greater Sudbury  
Tim Beadman, Chief of Emergency Services, City of Greater Sudbury, 
Janet Gasparini, Executive Director of the Sudbury Social Planning Council 

 

Sudbury’s work on climate change adaptation started in 2005 with an NRCan-funded case 

study, άPromoting Community Sustainability through Adaptive Responses to the Potential 

LƳǇŀŎǘǎ ƻŦ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ DǊŜŀǘŜǊ {ǳŘōǳǊȅέΣ led by Liette Vasseur (formerly of 

Laurentian University).  The study attempted to answer three main questions regarding 

Sudbury’s socio-economic and ecological vulnerability to climate change; effective 

communications about climate change scenarios and potential impacts and the actions needed 

to develop adaptive capacity and 

develop and implement strategies.  

The study involved a large number 

of partners from across the Sudbury 

region (government, private sector 

and the non-profit sector). Emily 

provided climate projections for 

Sudbury (precipitation, temperature 

etc) and accompanying impacts 

(reduction in soil moisture, 

recreational activities, public health 

risks etc). The final report expressed 

the need to move from impact 

research to developing the 

community’s ability to adapt. In 2009 the Nickel District Conservation Authority’s Position Paper 

on Climate Change was endorsed by the City of Greater Sudbury Council. It included a list of 

action items including enhancement of flood warning system, infrastructure upgrades and 

public education. 

The recently established Greater Sudbury Climate Change Consortium will focus on promoting 

collaboration and communications between all organizations in Sudbury that work on climate 

change related projects and programs.  
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Tina McCaffrey discussed Sudbury’s past environmental initiatives, which include the 

regreening of Sudbury’s landscapes, the creation of EarthCare (a City hub for environmental 

initiatives and organizations), energy efficiency programs and the Biodiversity Action Plan. The 

Biodiversity Action Plan involved local citizens via workshops, stakeholder involvement 

sessions, surveys etc. The Greater Sudbury Biodiversity Partnership promotes collaboration, 

information sharing, and the coordination of actions.  

Tim Beadmam, Chief of the Emergency Services Division, provided an overview of why climate 

change is of concern to the city. He noted that a range of issues; for example, public safety, 

infrastructure, and community development will be affected by climate change. The 100 year 

flood event in July 2009 was a catalytic event for Emergency Services and the City as a whole. 

This 2 hour heavy rainfall maxed out the response resources of Emergency Services and led to 

$30 million in insurance claims. This prompted the City to begin looking at why the event was 

so dramatic.  

Ontario’s Emergency Management and Civil Protection Act establishes the Province’s and 

municipalities’ legal basis and framework for managing emergencies. Municipalities are 

required to have a Municipal Emergency Response Plan, a Hazard Identification & Risk 

Assessment, an Emergency Operations Centre and a Community Emergency Management 

Coordinator. While Sudbury has met all of these requirements, the City recognizes that building 

a disaster-resilient community requires a Comprehensive Emergency Management Program. 

Comprehensive Emergency Management Programs are an integrated approach to developing 

emergency programs and activities and require broad support and participation from 

community partners. The City is currently developing such a plan, and has also developed plans 

in the following areas: Hot Weather, Flood Management, Community Evacuation, Animal Care 

in Emergencies, and Pandemics.  

Emergency Services’ next steps include: 

¶ Hazard mapping (currently in development for flooding) 

¶ Identification and mapping of critical infrastructure (currently in development for 

flooding) 

¶ Risk assessments that integrate climate change scenarios 

¶ Identification of vulnerable populations – who is at risk? What is their level of 

preparedness?  

¶ Develop improved risk communication strategies 

 

This mapping will be undertaken for the five major watersheds of the CGS. These maps will aid 

greatly with planning as they provide information about where floods are likely to occur and 

what the major risks are. 
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Janet Gasparini of the Social Planning Council (SPC) of Sudbury provided an overview of the SPC 

and acknowledged that climate change is a social justice issue. In order to ameliorate poverty 

and inequality, climate change must be addressed via mitigation and adaptation. Janet said that 

low-income people often have less capacity and resources, live in more marginalized areas, and 

are generally at a greater risk from factors like climate change. The current economic system is 

about growth, which has not been seen to ‘raise all boats’. Instead, rich have become richer, 

the poor have become poorer, and the middle class is losing ground. Constant economic 

growth will lead to ecosystem collapse with the potential to create catastrophe for all levels of 

society.  
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Tools and Frameworks for Assessing Climate Change Vulnerability and 

Risk  

Al Douglas, Director, Ontario Centre for Climate Impacts and Adaptation Resources 

 

Al provided a brief overview of current and expected climate change impacts in Ontario, 

highlighting key points from previous presentations. He discussed the difference between 

coping and adaptation. Coping is considered short term and often prompted by a lack of 

alternatives, whereas adaptation is a longer term approach that considers many solutions for 

problems in the present and the future. Al noted that the ability of a system to adjust to climate 

change is equal to its adaptive capacity. Each community has different characteristics and thus 

different adaptive capacities.  Adaptation efforts will serve to increase communities’ coping 

range, making systems more resilient to climate change.  

Sensitivity, Adaptability, and Vulnerability:  

Sensitivity is the degree to which a system is affected, either adversely or beneficially, by 

climate-related stimuli. Climate-related stimuli encompass all the elements of climate change, 

including mean climate characteristics, climate variability, and the frequency and magnitude of 

extremes. The effect may be direct (e.g. a change in crop yield in response to a change in the 

mean, range or variability of temperature) or indirect (e.g. damages caused by an increase in 

the frequency of coastal flooding due to sea-level rise). 

Adaptive capacity is the ability of a system to adjust to climate change, including climate 

variability and extremes, to moderate potential damages, to take advantage of opportunities, 

or to cope with the consequences.  

Vulnerability 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. Vulnerability is a function 

of the character, magnitude and rate of climate change and variation to which a system is 

exposed, its sensitivity, and its adaptive capacity. 

There are a number of tools currently available to facilitate adaption planning. 

¶ Canadian Institute of Planners – policy document and statement and a framework  

¶ Engineers Canada - Public Infrastructure Engineering Vulnerability Committee guidelines  

¶ Canadian Standards Association – online municipal training document 

¶ Centre for Indigenous Environmental Resources – case studies, guides, risk management 

tool 

¶ ICLEI- Local Governments for Sustainability – recently released guidebook for 

municipalities, Changing Climate, Changing Communities: Guide and Workbook for 

Municipal Climate Adaptation 
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¶ Topic specific frameworks / guidance 

o Insurance Bureau of Canada – stormwater management infrastructure 

assessment tool 

o Institute for Catastrophic Loss Reduction – resources for reducing flooding risk 

for homeowners 

o Toronto Public Health – mapping heat stress 

o Health Canada heat stress project 

 

Al also gave a brief overview of the following approaches to adaptation planning that are all 

undertaken in the context of adaptive capacity: 

¶ Vulnerability assessments 

¶ Sensitivity analyses 

¶ Impact assessments 

 

Al provided a more in-depth overview of Risk Management, as Day 2 was devoted to a Risk 

Management exercise, based on the framework developed by Natural Resources Canada. The 

characteristics of the risk management framework are that it: 

¶ is understood by stakeholders and decision-makers – quantifiable; 

¶ is appropriate for quick scans or large adaptation projects; 

¶ deals with uncertainty relatively well; 

¶ develops feasible adaptation options; 

¶ promotes collaboration between multiple departments / centres / sectors; 

¶ considers multiple stressors – not just climate, rather climate mainstreamed; 

¶ provides proof of action/due diligence – addressing legalities. 

 

Al explained the basics of the Risk Assessment process, using the example of an extreme rain 

event in wintertime to illustrate the decision-making pathway.  
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The second day of the workshop consisted of an interactive Risk Management session.  During 

this facilitated session, workshop participants were refreshed of the Risk Management process 

mentioned during the previous day, and were taken step by step through the process. The 

session provided participants with a step-by-step process for analyzing risk and demonstrated 

how information could be incorporated into the process to help stakeholders make informed 

decisions on climate change. 

 

It should be noted that Risk Assessment is a framework or guide for effective decision-making.  

It does not guarantee that a correct solution will be chosen. It is up to the decision-maker to 

adopt criteria to evaluate the control strategies chosen (CSA, 1997). 

 

The Risk Management Approach to Climate Change Adaptation 

Al Douglas, Director, Ontario Centre for Climate Impacts and Adaptation Resources 

 

In order to facilitate the Risk Assessment session, Al Douglas began by providing an overview of 

the Risk Assessment Process.  The objective of the Risk Assessment exercise was to give 

participants an idea of how the process works. The guiding principles of a risk assessment are: 

¶ engagement of affected groups (critical for success) 

¶ strong, clear communications  

¶ thorough documentation (must be able to revisit this work for future decision-making) 

¶ capitalizing on existing tools, human and technical resources (don’t reinvent the wheel 

when possible)  

¶ strong public education and awareness 

Al walked the group through each of the 6 steps (Figure 1) of the process before starting the 

participatory part of the workshop. The steps are: 

1. Getting Started 

2. Preliminary Analysis 

3. Risk Estimation 

4. Risk Evaluation 

5. Risk Controls 

6. Action and Monitoring 
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*It is important to note that communications and documentation are necessary during and 

between each step. This is also not a simple linear process – rather, most groups will go back 

and forth between these steps.* 

 

Step 1, Getting Started, involves scoping the project, setting bounds and Terms of Reference, 

establishing the geographic scope, undertaking a preliminary scan of hazards and so forth. If 

undertaking assessment in a community, may need to include more specific hazards (e.g. types 

of rain events). 

Step 2, the Preliminary Analysis, includes identifying the frequency, likelihood, and 

consequences. The analysis includes creating a map, or tree of impacts. These “impact trees” 

map the different “orders” of a hazard’s impacts (e.g. 1st order impact, 2nd order impact, etc). 

For example, a heavy rain event may result in flooding (1st order impact), which may result in 

basement sewage back up (2nd order impact), which may result in negative human health 

effects (3rd order impact). Adaptation measures can respond to different orders of impacts. 

May be able to mitigate risk more effectively at a certain level (and therefore also affect other 

levels). 

Step 3, Risk Estimation, involves assessing stakeholders’ perception of risk. This is challenging as 

it is a subjective task, and participants bring their own knowledge to the table. This step 

provides an opportunity to collect a great deal of informative data and analysis, and to create a 

common understanding of the risks faced by a community / organizations.  This step can take a 

good deal of time, and may result in requiring further study of potential risks.  

Step 4, Risk Evaluation, takes what participants know about likelihood and consequences and 

combines these to evaluate the risk as a whole and determine priorities (e.g. an event that is 

very likely to occur and also has severe consequences would be considered a high priority vis-à-

vis a low impact, low likelihood risk).  This process involves ranking impacts vis-à-vis each other 

and so it is important to have a comprehensive list of risks.  

Step 5, Risk Controls and Adaptation Decisions, involves developing recommendations for 

adaptation/risk control options and may result in the development of a very long term plan. It is 

normally suggested to create a long, comprehensive list of possible options and then vet them 

as a package (that is, in relation to each other). Often these lists include items that are already 

occurring or are supposed to be occurring (e.g. preventative maintenance of infrastructure). 
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Figure 1: Steps of the Risk Management Process
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•Define the hazards and vulnerabilities

•Establish a project team

•Identify resources required to undertake project

•Identify stakeholders

•Develop communication plan

•Start a risk information library

Step 1 
Getting 
Started

•Develop risk scenarios based on hazards and 
vulnerabilities

•Collect data and identify project baseline

•Assign inital etimates of frequency and severity

•Continue stakeholder analysis

•Update risk information library

Step 2

Preliminary 
Analysis

•Define methodology for estimating frequency 
and consequences

•Estimate frequency of possible outcomes

•Estimate consequences of possible outcomes

•Assess stakeholder perceptions of risk

•Display estimates in graphical or tabular form

•Consult with stakeholders and refine analysis

Step 3

Risk 
Estimation

•Develop costs and benefits to each risk scenario

•Analyse risk perceptions of key stakeholders

•Access aceptability of risk

•Compare risks

•Identify risk control options

•Update risk information library

Step 4

Risk 
Evaluation

•Identify feasible adaptation and risk control 
options

•Evaluate adaptation and risk control options

•Develop implementation plan for options

•Develop risk communication plan

•Update risk information library

Step 5

Risk Controls 
and 

Adaptation 
Decisions

•Develop implantation plan

•Develop and establish monitoring process

•Submit the plan for approval; when approved 
implement

•Continue communication with stakeholders

•Review and reiterate process as needed.

Step 6 

Implement-
ation and 

Monitoring
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Risk Interactive Session 

Municipal Infrastructure Case Study   

 
As the senior water resources engineer at the City, you are responsible for managing local 

storm water reservoirs and responding to flooding in your area.  At 2:00 am you receive a 

phone call stating that the water level of the river running through town is very high. Upon 

arrival, you notice that the water has breached the top of the river bank and has flooded the 

road.  Residential homes and a gas station are located just ‘downstream’ of the flowing water.  

A combination of melting snow and heavy spring rain has resulted in copious amounts of water 

unable to escape via over-land drainage routes.  Four hours later the rain has stopped. The 

road, gas station and 250 homes now are flooded by 3 feet of water.   

You already know that the storm water arteries in the city are operating very close to capacity.  

Thinking back, you recall a previous council meeting where you requested funds to upgrade the 

drainage basin in the area.  That request was rejected and since then, 3 events have taxed the 

infrastructure to the point where the integrity of other municipal infrastructure has been 

compromised. Plans for community expansion (200 new homes) in areas that are now flooded 

is expected to begin later this year. 

A week later you are preparing your report for the municipal infrastructure committee along 

with a briefing note and presentation to mayor and council.  You realize that the City’s 

infrastructure, specifically its storm water management system and over-land drainage routes, 

are very vulnerable to disruptions from events such as the heavy rain and spring melting.  As a 

knowledgeable engineer, you are aware of climate change and the implications it will have on 

the city’s infrastructure and land use in the area.  Included in your report are regional climate 

projections to the year 2050.  The projections state that your community could see: 

¶ a 2°C increase in mean summer and a 3°C increase in mean winter temperatures; 

¶ a 10% increase (on annual basis) in precipitation; with uncertain changes in seasonal 

distribution and  more precipitation falling as rain and less as snow; 

¶ more frequent and intense extreme events (e.g. droughts, heavy precipitation, wind, 

freezing rain) and much more variability in the weather; 

¶ shorter winter and long summer seasons. 

The report and presentation will conclude by requesting that the City conduct a risk-based 

assessment of all storm-water infrastructure.  If accepted, the process will begin in two weeks. 

Assumptions: 

1. The geographic scope of the assessment covers the City bounds (approx 690 square km) 

2. 60% of the wastewater/stormwater infrastructure is older than 20 years 

3. Planning and decision timeline = 2050’s 
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Your initial tasks are to decide who should be at the table to conduct this study then move on 

into the risk assessment process, and a list of some potential impacts and possible ways of 

adapting that will illustrate the issues to the members of your task force.  

 

 



    Moving Towards Adaptation – Workshop Report 2010 

 

30 Ontario Centre for Climate Impacts and Adaptation Resources 
 

Results: Risk Interactive Session 

 

After the group was given time to read the case study, the session continued with a brief 

discussion about the assumption that the planning and decision timeline was the 2050’s.  the 

group was asked whether this was a reasonable planning horizon? Responses include:  

 

¶ Most planning does not happen on such a long time frame, except for maybe major 

infrastructure projects; 

 

¶ Since climate change is a long term concern, planning at this timeframe is important and 

appropriate; 

 

¶ Since time is limited for today’s exercise, should keep to one time frame (2050) – in the 

real world, would likely look at a range of time periods for proper planning; 

 

¶ Dr Pearson noted that Peterborough’s planning looked ahead 100 years, Brampton 250 

years.  

 

Step 1: Getting Started 

 

This step captures the administrative process.  It identifies the stakeholders and the project 

team, especially those with the relevant expertise, and lists the responsibilities of each member 

of the project team and the resources needed to complete the risk management framework. 

This step identifies current climate hazard (extremes) that could produce negative impacts; and 

that will likely not diminish with climate change and may increase in magnitude or frequency. 

e.g. heavy summer precipitation, rapid spring melt of snow, extreme and extended drought, etc. 

In this step, participants were asked to: identify the climatic hazard; and identify the 

stakeholders, organizations or groups that should be involved in the process.   

 

The group decided the following: 

¶ The time horizon was chosen to be 2040; 

 

¶ It was important to establish a Terms of Reference for the committee which would 

include meeting organization/scheduling, responsibilities for studying which sectors, etc 
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¶ The group decided the Team (committee) should consist of representatives from:  

V Public Health  

V Emergency Services / others who are already working on/involved in emergency 

planning and preparedness 

V Conservation Authority 

V Engineers (civil, environmental) 

V Emergency Response 

V Information Technology department – social networking expert (for community 

engagement) 

V Red Cross 

V Scientists  

V Construction Industry/Developers 

V City Staff responsible for snow removal 

V Landscape Architect 

V Upstream Developers 

V Planners 

V Water/Wastewater Staff (Public Works) 

V MNR – look at habitat 

V Climate Expert 

V Economist 

V Financial Officer 

V Social Planner,  

V Department of Fisheries and Oceans (Federal),  

V Facilitator,  

V People with long term knowledge/expertise of area (e.g. elders, farmers),  

V Politicians,  

V Communications expert (e.g. someone to synthesize information, make plain 

language).  

 

¶ It was noted that the team could consist of a smaller steering committee or core team, 

and other experts brought in occasionally for advice/expertise. This working committee 

is meant to engage their own teams (e.g. colleagues) in information gathering and 

engaging people (who might be resistant to the process). Workshop attendees agreed 

that there may be a need to spur public support for the process and its implementation.  

 

¶ A hazard was identified – i.e. extreme precipitation.  Extreme precipitation was broken 

down further:  
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V time period (e.g. 24 hour) 

V IDF Reference (intensity, duration, frequency) 

V fast spring melt (with high snow levels – saturated soils in fall and/or spring can 

exacerbate flooding) 

 

Step 2: Preliminary Analysis 

 

In this step, participants took one of the hazards and identified the impacts that current climate 

(and therefore future climate) extremes that forms part of a “risk scenario”. This scenario 

would include low (1st) and higher (e.g. 2nd – 5th) order impacts. 

Participants were asked to construct an impact tree or a risk scenario matrix that shows the 

outcomes that may occur for a series of interdependent events (sequenced over time) 

stemming from the hazard identified in Step 1 and based on the community’s particular context 

and vulnerabilities.  Analysis of the event tree will allow participants to identify risk control 

points, develop risk management strategies and contingency plans. 

Results: 

 

¶ Establishing a chart of historical events – helps establish vulnerabilities.   

 

¶ Participants were asked to create an impact tree – starting with a first order and 

working though to the 2nd and 3rd order impacts: 

 

o 1st order impacts: flooding, erosion, mudslides, and rock slides 

 

o 2nd and 3rd order impacts: disruption of emergency vehicles (e.g. due to road 

washouts), power outage, evacuations, sewer backups, contaminants (e.g. if 

petroleum from gas station leaks), mental health issues, infectious/vector borne 

disease, mold, homelessness, habitat loss due to contamination, economic loss, food 

insecurity (e.g. if supply chain cut off), loss of community members (if they move) / 

social capital, culture 

 

¶ Impacts are listed in the table below (Table 1) 
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Table 1: First, second and third order impacts (risk scenarios) stemming from extreme precipitation 

Extreme Precipitation 

First Order Impact Second Order Impact Third Order Impact 

   

Flooding 

Flooded homes Mould 

 Infections 

 Disease 

 Food spoilage 

 Economic Loss 

Flooded roads Accidents 

 Food insecurity 

 
Disruption of emergency 
vehicles 

Flooded businesses Economic loss 

Damage to Ecosystems Habitat Loss 

Impacts to Human Health Loss of Life 

Sewer backup 
Contamination of drinking 
water 

 Damage to homes 

Sewage Treatment Plant 
overwhelmed 

Evacuation of people 

Damage to gas stations Movement of contaminants 

Damage to homes PTSD / mental health 

 Homelessness 

Damage Loss of Community Networks 

  

Erosion 

Road washout Economic Losses 

 Water Supply Compromised 

 Food Insecurity 

Damage to Power Infrastructure Power outages  

 Economic Losses 

Infrastructure Damage (e.g. gas) Economic Losses 

Mudslide Loss of Life  

Rock Slides Loss of Life   

 

¶ Alternately the impact tree could be drawn as a diagram (Figure 2) 
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Figure 2: First, second and third order impacts (risk scenarios) stemming from extreme precipitation  

 

Step 3 ɀ Risk Estimation 

The purpose of this step was to estimate the frequency (or probability) and severity (or 

consequences) of the impact of climate variability and climate change or risk scenarios 

developed in the previous step.  

Results: 

It was noted that is important to update the risk information library through the entire process.  

This will enable decisions to be communicated to others and be revisited if necessary.  For 

example, since value discussions are a large part of this process documenting why certain 

values are assigned to risks is valuable (e.g. we assigned a moderate environmental 

consequence (re: loss of fish habitat) from a road washout – but some might feel this is too high 

because it does not endanger human life, but others (e.g. a downstream outfitter) might feel 

that this is too low). 

It was also pointed out that there would be a need to evaluate whether or not certain parts of 

community were more at risk, and organize response/planning around these factors (e.g. if 

Hazard
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Order 
Impact

Second 
Order 

Impact

Third 
Order 

Impact
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infrastructure was older in certain parts of town, more flood-prone areas, vulnerable 

populations etc).  

Participants estimated the frequency (Table 2) and severity (Table 3) for each of the risk 

scenarios. 

 

Table 2:  Frequency (or probability) was estimated for each of the risk scenarios 

Risk Scenario Frequency 

Flooding – road washout  4 

Flooding – road washout – loss of emergency response 2 

Flooding – sewer backup 5 

Flooding – sewer backup – impact human/public health 3/4 

 

Table 3: Severity (or consequences) was estimated for each of the risk scenarios 

Risk Scenario Severity 

 Economic Social Environmental 

Flooding – road washout  5 3 3 

Flooding – road washout – loss of emergency response 2 4 1 

Flooding – sewer backup 4 5 1 

Flooding – sewer backup – impact human/public 
health 

3 5 2/3 

 

Step 4 ɀ Risk Evaluation 

The purpose of risk evaluation is to rank the risks in order to determine which are least severe 

and which are more severe.   

The risk value (Table 4) was calculated by multiplying the estimates of Frequency and Severity 

determined in the steps above. Based on the estimates, sewer back up ranked as highest risk, 

then road washout, then human health, and then loss of emergency. 

 

Table 4: Risk values were calculated for each of the risk scenarios 

Risk Scenario Risk value 

 (Frequency x Consequence) 

Flooding – road washout  44 

Flooding – road washout – loss of emergency response 14 

Flooding – sewer backup 55 - 60 

Flooding – sewer backup – impact human/public health 27 - 36 
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Step 5: Risk Controls and Adaptation Decisions 

This step is aimed at producing strategies that will result in all risk issues and concerns, 

considered in the process, becoming acceptable.  Usually, control strategies will consist of 

implementing several, or a combination of risk control options. 

Participants were asked to identify feasible risk control and adaptation options and 

opportunities to reduce the risk associated with sewer backup (basement), with road washout, 

to public/human health. 

 

Table 5: List of control or adaptation measures that may reduce the risks identified in the risk exercise. 

 

Risk Control or Adaptation Measure 

Sewer backup (basement) 
from flooding 

Backflow valves 

No cross connections (would address CSO’s) 

Increase capacity of sewer systems 

Training of municipal staff/system operators 

Purchase property 

Land surveys to determine if proposed developments are at 
high risk 

Economic incentives for intensification/development in areas 
that are not flood prone / are at a low risk 

Enforce existing by-laws 

Develop master storm water management plan if not already 
in place 

Promote/enforce preventative measures to decrease storm 
water runoff (e.g. using plants/ecosystems) 

Road washout from flooding 

Increase culvert capacity 

Flow divergence system 

Wildlife management (e.g. beaver dams) 

Increase permeability 

Shoreline management 

Engineered wetlands/swales 

Storm water retention pond 

Debris management at culverts 

Reforestation 

Assessing which roads are particularly vulnerable 

Reengineering roads 

Promoting rain barrels 

Improving overland flow routes 

Promoting 72 hour survival kits for residents 
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Impacts to public/human 
health 

from sewer back due to 
flooding 

Public awareness campaign about properly dealing with 
sewage backup 

Telling people in flood prone areas that they are so and 
shouldn’t finish or store any important items in their 
basement 

Cross connections 

Vaccination campaign 

Loss of Emergency Response 
from road washout due to 

flooding 

Emergency kits 

Map emergency services and determine which areas could be 
‘cut off’ and develop alternate routes  

Create centralized evacuation centre(s) 

Promotion of telehealth line people could easily access service 

Up-to-date emergency response plan that is well know by 
essential staff 

Communication network that involves as many 
organizations/people necessary 

Map vulnerable populations 

Organization of community policing/first response networks 

Flood forecast and warning systems 

 

In a real life setting where the adaptation measures would be implemented, an evaluation of 

each risk reducing strategy would be conducted. The proposed adaptation measures can be 

vetted through a series of criteria for feasibility, suitability, cost/benefit and effectiveness. 

 

Overview of Step 6 – Implementation and Monitoring 

 

Participants were briefly taken through Step 6; how implementation and monitoring could 

occur.  

 

Discussion 

 

The following important observations were made during the discussion after the risk session: 

 

¶ It was noted that plotting consequence and frequency on the risk diagram (Table 10, 

Appendix) can be a very powerful visual for participants.   

 

¶ The public often focuses more on the consequences than frequency. This is important to 

realize because of the communications need; adaptation measures need to have public 

support or they won’t succeed or be implemented. If the public is brought in at the end 
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they will not necessarily support the measures. The greater public must be part of 

process in a significant way well before discussion of adaptive measures. People are 

especially sensitive to risks imposed on their children and businesses, and to any 

measures that demand tax money.   

 

¶ It is important to remember that when using the risk diagram, some low-likelihood but 

high-consequence risks may need to be put at a higher priority than how they appear on 

the diagram (e.g. if loss of human life is involved).  

 

¶ Important to draw connections between adaptation and mitigation, to ensure that the 

actions implemented have both effects when possible, and are at least not maladaptive 

or increase emissions.  

 

¶ Can also be important to talk about ‘weather events’ with the public and to not always 

have to address climate change as a broader issue (at least not at first). Adaptation ‘gets 

people in the game’ as it isn’t so alienating and doesn’t bring up all the political issues 

that climate change/mitigation does.  
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Prior to the workshop, participants were asked to complete a survey (Appendix 2) gauging their 

knowledge of and concern about climate change. 

¶ 17 out  of 20 respondents were concerned (3) to very concerned (5) about climate 

change being a concern in their community 

¶ 20 out of 21 respondents were concerned (3) to very concerned (5) about climate 

change being a concern in their department 

¶ 22 out of 22 respondents stated that their community has experienced the impacts of 

extreme weather or long term changes in temperature and precipitation within the last 

5 years 

¶ 11 out of 21 respondents stated that these weather extremes or long term changes 

have affected their operations and 10 out of 21 stated it has not 

¶ 19 out of 21 respondents were concerned (3) to very concerned (5) about the perceived 

level of threat to their organization/department to the impacts due to higher 

temperatures and heat waves 

¶ 19 out of 21 respondents were concerned (3) to very concerned (5) about the perceived 

level of threat to their organization/department to the economic impacts of weather 

events 

¶ 18 out 21 respondents were concerned (3) to very concerned (5) about the perceived 

level of threat to their organization/department to the impacts due to heavy 

precipitation (flash flooding) 

¶ 17 out of 20 respondents were concerned (3) to very concerned (5) about the perceived 

level of threat to their organization/department to changes in water quality (e.g. 

drinking water 

¶ 17 out of 20 respondents strongly agree (5) that climate change should be included in 

current and future engineering, planning and development in their community 

(considering the weather extremes already experienced and the climate change impacts 

listed in the survey)? 

¶ 15 out of 19 respondents strongly agree (5) that climate change should be included in 

current and future engineering, planning and development in their department 

(considering the weather extremes already experienced and the climate change impacts 

listed in the survey)? 

¶ 9 out of 20 respondents say their community is initiating climate change adaptation 

planning 
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¶ 4 out of 20 respondents say their community is not is initiating climate change 

adaptation planning 

¶ 8 out of 20 respondents do not know if  their community is initiating climate change 

adaptation planning 

¶ 18 out of 20 respondents have a high interest in climate projections for Ontario 

¶ 18 out of 20 respondents have a high interest in how future climate change may impact 

Ontario communities and their operations 

¶ 18 out of 20 respondents have a high interest in current initiatives or best practices that 

reduce the risks of specific impacts (e.g. flooding, heat-related illness) resulting from 

climatic hazards (e.g. intense rainfall, increased summer temperature) 

A total of eighteen workshop participants provided feedback for Moving Towards Adaptation in 

a workshop evaluation survey. 

Participants were generally quite pleased with the content and activities. Comments overall 

were positive with a few suggestions for improving some components of the workshop.  The 

information package was well received, and those who had time to read it found it useful. One 

third of the respondents did not find time to read the package. 

Presentations 

The presentations garnered the most positive feedback, with 95% of responses rating the 

quality as very good to excellent. The audience appreciated the variety of topics, with Neil 

Comer, Tim Lynham and Brian Gilvesy receiving special recognition. The need for a practical 

take home message that could be used or shared with communities was mentioned on several 

occasions, along with a request for “more examples/solutions to climate adaptation.” 

Breakout Session 

The breakout session provided an opportunity for delegates to contribute and interact. It was 

clear that they found the group participation engaging. Overall, the facilitator (Al Douglas of 

OCCIAR) received positive reviews on his ability to lead the group through this complex process. 

The Risk Assessment methodology is fairly intricate, and led to a variety of opinions and 

constructive feedback comments. Some of the comments provided include: using a more 

intricate case study; using an actual situation; breaking into smaller groups; providing more 

background detail such as maps; and adjusting the exercise to the audience (i.e. stakeholders 
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versus decision makers). It was recommended that an assistant do the recording on the flip 

charts freeing the facilitator to focus all his attention on interaction with the group. 

Fifty percent of respondents did not answer the roundtable discussion question, as there was 

no formal dialogue due to time constraints. 

  

Physical Environment 

The biggest challenge appeared to be the physical environment. Temperature, sound and 

lighting issues made it difficult for participants to see and hear each other at times. Although 

some factors were out of the organizers’ control at the time, table configuration and hand held 

microphones would help to alleviate some of these issues. Also having the facilitator repeat the 

questions and comments ensures that all will hear what is being responded to, and would give 

the scribe more time to capture valuable questions and comments. 

 

The Venue in General 

Despite the sound and temperature issues, people felt the facility was quite pleasant. They 

enjoyed the food, the discussion, and the chance to participate in the interactive activity. Those 

who attended the evening venue seemed to enjoy the facility, food and networking 

opportunities. Although no specific question surveyed opinions on this component of the 

workshop, it appeared to be an excellent opportunity for the sharing of information and 

development of relationships amongst participants. In speaking with participants, it was 

emphasized how important these training and networking events are as part of the overall 

strategy to increase capacity in climate change adaptation.  
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Ontario Centre for Climate Impacts and Adaptation Resources 
 

Moving Towards Adaptation is being held by the Ontario Centre for Climate Impacts and 

Adaptation Resources (OCCIAR) as part of its Community Adaptation Initiative Project.  OCCIAR 

is a university-based resource hub for researchers and stakeholders searching for information 

on climate change impacts and adaptation. The centre communicates the latest research on 

climate change impacts and adaptation, liaises with partners across Canada to encourage 

adaptation to climate change and aids in the development of tools to assist with municipal 

adaptation. 

 

The mandate of the Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) is 

to: effectively communicate the science of climate change including its current and future 

impacts; encourage the development and implementation of adaptation strategies in order to 

reduce climate vulnerability and increase resiliency; create and foster partnerships with 

stakeholder groups; and support the work of Ontario’s Expert Panel on Climate Change 

Adaptation;  all within the Province of Ontario and beyond. The Centre will also be a hub for 

climate change impacts and adaptation activities, events and resources. 

 

The objectives of today’s workshop are to: 

 

¶ Present the global and local context of climate change and help increase awareness of the 

potential impacts of climate change in Ontario and the need for  building resilience in the 

area; 

 

¶ Identify what municipalities/counties and conservation authorities can do and are doing to 

both help mitigate and adapt to climate change; 

 

¶ Present different methods of adaptive planning and facilitate an interactive climate change 

risk assessment framework; 

 

¶ Introduce the Ontario Centre for Climate Impacts and Adaptation Resources and its role in 

developing resources and communicating climate change throughout the province of 

Ontario. 
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Workshop Agenda 

Day One – Wednesday October 27, 2010 

8:00 a.m. to 8:30 a.m. Registration and Light Continental Breakfast 

8:30 a.m. to 8:45 a.m. 

Welcome/Introduction 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources  
Carmen Robillard, Ontario Trillium Foundation 

8:45 a.m. to 9:30 a.m. 
Science of Climate Change 

Dr. David Pearson, Co-chair of Ontario’s Expert Panel on Climate Change Adaptation 

9:30 a.m. to 9:50 a.m. 

North South Climate Change Network Survey Results and Lessons Learned 

Laurie Tucar, Ontario Centre for Climate Impacts and Adaptation Resources 

Gaby Kalapos, Clean Air Partnership 

9:50 a.m. to 10:00 a.m. 
Community Adaptation Initiative 

Al Douglas, Ontario Centre for Climate Impact and Adaptation Resources 

10:00 a.m. to 10:15 a.m.  BREAK 

10:15 a.m. to 11:00 a.m. 

Canadian Climate Change Scenarios Network: Climate Change Impacts and  
Adaptation Studies 

Dr. Neil Comer, Adaptation and Impacts Research Section (AIRS), Environment  
Canada 

11:00 a.m. to 11:45 a.m. 
The Future of the Boreal Forests 

Tim Lynham, Canadian Forest Services, Natural Resources Canada 

11:45 a.m. to 12:30 p.m. 
Creating Strength and Resilience in First Nations: Climate Change Adaptation Tools 

Shaunna Morgan, Centre for Indigenous Environment Resources 

12:30 p.m. to 1:30 p.m. LUNCH 

1:30 p.m. to 2:15 p.m. 

Opportunities for Sustainable Outcomes From Agricultural Climate Adaptation 

Bryan Gilvesy, Proprietor Y U Ranch, Norfolk County, Ontario 
Chair, Norfolk ALUS (Alternative Land Use Services) 

2:15 p.m. to 3:15 p.m. 

The Sudbury Story. Three Cases: Past, Present and Future Successes in this City 

Emily McMillan, Nickel District Conservation Authority’s Greater Sudbury Climate 
Change Consortium 

Tina McCaffrey, City of Greater Sudbury  

Tim Beadman, Chief of Emergency Services, City of Greater Sudbury, 

Janet Gasparini, Executive Director of the Sudbury Social Planning Council 
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3:15 p.m. to 3:30 p.m.  BREAK 

3:30p.m. to 4:15 p.m. 
Tools and Frameworks for Assessing Climate Change Vulnerability and Risk 

Al Douglas, Ontario Centre for Climate Impacts and Adaptation Resources 

4:15 p.m. – 4:30 p.m.  Closing Remarks 

5:30 p.m. to 7:00 p.m. 
Networking Session 

Lake House Restaurant, Science North, Ramsey Lake Road 

 

Day Two – Thursday October 28, 2010 

8:00 a.m. to 8:30 a.m. Registration and Light Continental Breakfast 

8:30 a.m. to 9:00 a.m. The Risk Management Approach to Climate Change Adaptation 

Al Douglas , Ontario Centre for Climate Impacts and Adaptation Resources 

9:00 am to 10:45 a.m. Risk Management Process Session (Case Study ς Municipal Infrastructure)  

10:45 a.m. to 11:00 a.m. BREAK 

11:00 a.m. to 11:30 a.m. Break-out Sessions Report 

11:30 a.m. to 12:00 p.m. Survey  

12:00 p.m. to 1:00 p.m.  LUNCH 

1:00 p.m. to 3:00 p.m. Facilitated Roundtable Discussion 

3:00 p.m.  Closing Remarks 
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Climate is naturally variable and has 

changed significantly over the history of the 

Earth. Over the past two million years, the 

Earth's climate has alternated between ice 

ages and warm interglacial periods. There 

are a number of climate variability drivers, 

from changes in the Earth's orbit, changes 

in solar output, sunspot cycles, volcanic 

eruptions, to fluctuations in greenhouse 

gases and aerosol concentrations. When 

considered together, they effectively 

explain most of the climate variability over 

the past several thousand years. These 

natural drivers alone, however, cannot 

account for the increase in temperature and 

accompanying suite of climatic changes 

observed over the 20th century. 

 

Climate change may manifest itself as a shift 

in mean conditions or as changes in the 

variance and frequency of extremes of 

climatic variables. Global average surface 

and lower-troposphere temperatures 

during the last three decades have been 

progressively warmer than all earlier 

decades, and the 2000s (2000–09) was the 

warmest decade in the instrumental record 

(NOAA, 2010). Arndt et al., (NOAA, 2010) 

compared temperature data for the last 6 

decades in Canada and concluded that the 

2000s was the warmest decade out of the 

six that are available for its national study, 

with an average temperature of 1.1°C 

above normal. In order, from warmest to 

coolest, the remaining decades are: 1990s 

(+0.7°C); 1980s (+0.4°C); 1950s (+0.1°C); 

1960s (0.0°C); and 1970s (-0.2°C) (Arndt et 

al., (NOAA), 2010).   

 

There is growing recognition that planning 

for these changes may pose challenging 

problems for natural resource managers 

(IPCC, 2001). There is confidence in the 

ability of climate simulation models to 

provide natural resource managers with 

useful projections of future climate 

scenarios to support planning and 

management across a range of space and 

time scales.  

 

Globally, two broad policy responses to 

address climate change have been 

identified. The first is mitigation, which is 

aimed at slowing down climate change by 

emitting less greenhouse gases in the 

atmosphere or capturing it through various 

sequestration methods. The second is 

adaptation, which is aimed at adjusting 

resource uses and economic activities in 

order to moderate potential impacts or to 

benefit from opportunities associated with 

climate change.  The primary focus of this 

workshop is on the latter approach. 
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Figure 3: Adaptation and mitigation in the context of climate change (modified from Smit et al., 1999 
cited in Lemmen et al., 2008). 

 

There is consensus among international scientists that climate change is occurring, that the 

impacts are already being felt in regions all around the world and that they will only get worse. 

“Impacts due to altered frequencies and intensities of extreme weather, climate and sea-level 

events are very likely to change” (IPCC, 2007). 

 

Even after implementing measures to reduce greenhouse gas emissions, some degree of 

climate change is inevitable and is already having economic, social and environmental impacts 

on communities. Adaptation limits the negative impacts of climate change and takes advantage 

of new opportunities. It is not an alternative to reducing greenhouse gas emissions in 

addressing climate change, but rather a necessary complement. “Adaptation will be necessary 

to address impacts resulting from the warming which is already unavoidable due to past 

emissions” (IPCC, 2007).  Reducing greenhouse gas emissions decreases both the rate and 

overall magnitude of climate change, which increases the likelihood of successful adaptation 

and decreases associated costs. Adaptation is not a new concept as many approaches have 

already allowed us to deal with our extremely variable climate. The nature and rate of future 

climate change, however, poses some new challenges. 

 

Ontario is relatively well adapted to present climatic conditions; however, it may not be ready 

for the impacts resulting from changes in average and extreme climatic conditions.  Recently, 

Ontario has experienced climatic events such as such as drought, flooding, heat waves and 

warmer winters.  These have resulted in a wide range of impacts including water shortages, 

Climate Change 

(including variability) 

Impacts and 

Autonomous Adaptation Mitigation (reducing 

greenhouse gas emissions 

Planned Adaptation 

Responses and 

Investments 
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lower Great Lakes water levels, declines in agricultural production, power outages and 

outbreaks of water-borne diseases.   

 
Developing an effective strategy for adaptation requires an understanding of our vulnerability 

to climate change. “Future vulnerability depends not only on climate change but also on 

development pathway” (IPCC, 2007). Vulnerability is determined by three factors: the nature of 

climate change, the climatic sensitivity of the system or region being considered, and our 

capacity to adapt to the resulting changes. The tremendous geographic, ecological and 

economic diversity of Canada means that the 3 factors mentioned above, and hence 

vulnerabilities, vary significantly across the country. In many cases, adaptation will involve 

enhancing the resiliency and adaptive capacity of a system to increase its ability to deal with 

stress.  

 

Adaptation responses include biological, technical, institutional, and economic, behavioural and 

other adjustments that reduce vulnerability to the adverse impacts, or take advantage of 

positive effects, from climate change. Effective responses to climate change require an 

integrated portfolio of responses that include both mitigation and adaptation.  

 

Ontario is generally well equipped to adapt to climate change, but this adaptive capacity is not 

uniformly distributed across the province. Ontario has noted differences in adaptive capacity 

between urban and rural communities (Table 1).  Indicators such as: economic resources; 

availability of, and access to, technology, information and skills; and the degree of 

preparedness of its infrastructure and institutions (Smit, et al., 2001) are all necessary in 

developing and acting on a climate change adaptation strategy (Figure 2).  

 

It is imperative that decision-makers understand current vulnerabilities and the extent of future 

change to make well-informed adaptation planning decisions.  Without this, insufficient actions 

or actions that inadvertently increase vulnerabilities could be made. 
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Table 6: General differences in adaptive capacity, which affect vulnerability to climate change, between 
urban and rural communities (Atlantic Canada, Quebec, Ontario and Prairies) (Lemmen et al., 2008). 

 

URBAN CENTRES RURAL COMMUNITIES 

Strengths Strengths 
Greater access to financial resources Strong social capital 

Diversified economies Strong social networks 

Greater access to services (e.g. health care, social 
services, education) 

Strong attachments to community 

Higher education levels Strong traditional and local knowledge 

Well-developed emergency response capacity High rates of volunteerism 

Highly developed institutions  

Limitations Limitations 
Higher costs of living Limited economic resources 

More air quality and heat stress issues Less diversified economies 

Lack of knowledge of climate change impacts and 
adaptation issues 

Higher reliance on natural resource sectors 

High dependence on critical, but aging 
infrastructure 

Isolation from services and limited access 

Issues of overlapping jurisdictions that complicate 
decision-making processes 

Lower proportion of population with technical 
training 

 

 

Figure 4: Determinants of adaptive capacity (adapted from Smit et al., 2003 as cited in Warren and 
Egginton, 2008) 
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Risk assessment / management is one tool that can help identify current risks caused by 

climate-induced hazards and impacts, prioritize these risks and implement actions to reduce 

these risks. If these risks continue or grow in the future, possibly resulting in a greater 

magnitude of loss or a higher probability of loss, then risk management can also be used in 

adapting to the future risks of climate change.  

Risk management is the process of measuring, or assessing risk and then developing strategies 

to manage the risk. In ideal risk management, a prioritization process is followed whereby the 

risks with the greatest potential loss and the greatest probability of occurring are handled first, 

and risks with lower probability of occurrence and lower potential loss are handled later.  

Risk assessment is a step in the risk management process. Risk assessment is measuring two 

attributes that comprise risk; the magnitude of the potential loss, and the probability that the 

loss will occur. The purpose of risk assessment, in the context of climate change, is to identify 

risks and hazards that may be induced or exacerbated by climate change and to evaluate the 

magnitude of their impacts and the probability that they will occur.  It can be a useful tool in 

adapting to the negative aspects of climate change since it can be used to address a range of 

climate-related impacts with both a high or low probability of occurrence. 

The following risk assessment/risk management approach is based on the previous experiences 

of C-CIARN Ontario and follows an approach outlined in the following documents:   

¶ An Overview of the Risk Management Approach to Adaptation to Climate Change in 

Canada (2005) as produced by Global Change Strategies Incorporated (Noble et al, 

2005). http://adaptation.nrcan.gc.ca/pdf/NobleBruceEgener2005_e.pdf 

 

¶ Adapting to Climate Change: A Risk-based Guide for Ontario Municipalities (2006) 

This document is intended primarily for Ontario municipalities and Conservation 

Authorities which share responsibilities for planning and managing important climate-

sensitive systems in Ontario.  It presents a risk-based approach that can be used to 

facilitate municipalities’ efforts to adapt to climate change through both longer term 

planning and short-term responses (Bruce et al., 2006).  

http://adaptation.nrcan.gc.ca/projdb/pdf/176a_e.pdf 

 

¶ Adapting to Climate Change: A Risk-based Guide for Alberta Municipalities (2009) 

This document aims to assist regional and local government planners, health officials, 

emergency managers, infrastructure managers and others understand the risks of 

http://adaptation.nrcan.gc.ca/pdf/NobleBruceEgener2005_e.pdf
http://adaptation.nrcan.gc.ca/projdb/pdf/176a_e.pdf
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potential climate impacts and how to prioritize and manage them  (Bruce et al., 2009).  

It describes a risk-based approach that communities can use to adapt to climate change 

through long-term planning and short-term responses.  

http://adaptation.nrcan.gc.ca/projdb/pdf/176b_e.pdf 

 

¶ Adapting to Climate Change: A Risk-based Guide for Local Governments in British 

Columbia (2010) 

This Guide will assist regional and local government planners, health officials, 

emergency managers, infrastructure managers and others understand the risks of 

potential climate impacts and the priorities and means of managing them. The guide 

should also be useful for other organizations such as local industry and businesses to 

help understand how to anticipate and deal with a changing climate (Bruce et al, 2010). 

http://adaptation.nrcan.gc.ca/projdb/pdf/212_e.pdf 

 

The purpose of the facilitated breakout sessions on the risk assessment/management process is 

to give workshop participants the opportunity to:  

 

1. Appreciate that adaptation to climate variability and change is not an unattainable, 

extensive endeavour.  Rather it is a tangible approach that practitioners and decision-

makers can comprehend and undertake, if they so desire. 

 

2. Realize that adaptation to climate variability and change is almost always addressing 

issues and problems that are influenced by climate now.  Climate is not the primary 

driver in most cases, and identifying and reducing the contribution to the problem from 

the other drivers that are involved is the key to reducing risk.  

 

3. Be engaged in identifying adaptation options that are feasible.  

 

4. Understand that climate-related risks are part of a comprehensive risk management 

strategy and will be considered alongside multiple stressors, not independently.  

 

Overview of the Risk Management Approach 

The risk management process provides a systematic, information and science-based tool to 

help decision-makers analyze risks (and potential benefits), and select optimal courses of 

action.  It uses a pragmatic or evolutionary approach that builds upon existing structures and 

functions within the community.  The completion of each step leads logically to the next or 

http://adaptation.nrcan.gc.ca/projdb/pdf/176b_e.pdf
http://adaptation.nrcan.gc.ca/projdb/pdf/212_e.pdf


Moving Towards Adaptation - Workshop Report 2010 

 

53 Ontario Centre for Climate Impacts and Adaptation Resources 
 

ends the process if the hazard/risk is resolved (Figure 3).   The process is iterative. Each step can 

be revisited if new information becomes available (Figure 4). The process assists in priority 

setting and balancing complex risk control strategies, their effectiveness and costs.  The steps 

are summarized in Figure 5. 

 

 
 
 

Figure 5: Steps in the risk management process (Bruce et al, 2009) 

 

 
 

Figure 6: Decision diamond – decision options at completion of each step (Bruce et al, 2009) 
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Figure 7: Summarized steps in the risk management approach  

•Define the hazards and vulnerabilities

•Establish a project team

•Identify resources required to undertake project

•Identify stakeholders

•Develop communication plan

•Start a risk information library
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•Develop risk scenarios based on hazards and 
vulnerabilities
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•Assign inital etimates of frequency and severity

•Continue stakeholder analysis
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Step 2

Preliminary 
Analysis

•Define methodology for estimating frequency 
and consequences

•Estimate frequency of possible outcomes

•Estimate consequences of possible outcomes

•Assess stakeholder perceptions of risk

•Display estimates in graphical or tabular form

•Consult with stakeholders and refine analysis

Step 3

Risk 
Estimation

•Develop costs and benefits to each risk scenario

•Analyse risk perceptions of key stakeholders

•Access aceptability of risk

•Compare risks

•Identify risk control options

•Update risk information library

Step 4

Risk 
Evaluation

•Identify feasible adaptation and risk control 
options

•Evaluate adaptation and risk control options
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•Update risk information library
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•Develop implantation plan
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•Submit the plan for approval; when approved 
implement

•Continue communication with stakeholders

•Review and reiterate process as needed.

Step 6 

Implement-
ation and 

Monitoring

R
IS

K
 C

O
M

M
U

N
IC

A
TI

O
N
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Steps in the Risk Management Approach 

 
Step 1 ς Initiation 

This step captures the administrative process.  It identifies the stakeholders and the project 

team, especially those with the relevant expertise, and lists the responsibilities of each member 

of the project team and the resources needed to complete the risk management framework. 

This step identifies current climate hazard (extremes) that could produce negative impacts; and 

that will likely not diminish with climate change and may increase in magnitude or frequency. 

e.g. heavy summer precipitation, rapid spring melt of snow, extreme and extended drought, etc. 

Activity: 

ǐ Identify the climatic hazard 
ǐ Identify the stakeholders, organizations or groups that should be involved in the process 

 
 
 
Step 2 ς Preliminary analysis 

For each one of these hazards (in practice it may only be feasible to choose one extreme, such 

as “heavy summer precipitation”), identify the impacts that current climate (and therefore 

future climate) extremes could cause through a “risk scenario”. This scenario would include low 

(1st) and higher (e.g. 2nd – 5th) order impacts. 

Activity: 

¶ Participants construct impact trees (Figure 6) that show the outcomes that may occur 

for a series of interdependent events (sequenced over time) stemming from the hazard 

identified in Step 1 and based on the community’s particular context and vulnerabilities.  

Analysis of the event tree will allow participants to identify risk control points, develop 

risk management strategies and contingency plans. 

¶ Alternatively a risk scenario matrix could be used (Table 2). 
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Figure 8: Example of an impact tree. 

 

Table 7: Preliminary Hazard and Risk Scenario Assessment Matrix (Frequency: 1 = Unlikely to occur; 2 = 
Moderately frequent occurrence; 3 = Almost certain to occur) (Consequences: 1 = Low; 2 = Moderate; 3 
= High) 

HAZARD 

Risk Vulnerability 

Frequency Consequence Comment 
or 

Possible 
Control 

1 2 3 1 2 3 

 
 

        

 
 

        

 
 

        

 
 

        

 
 

        

  

Step 3: Risk Estimation ς Impact Rating Matrix 

 

The purpose of this step is to estimate the frequency (or probability) and severity of the impact 

of climate variability and climate change risk scenarios developed in the previous step. It will 

also include a consideration of the uncertainty of the estimates. 

Hazard

1st order 
impact

3rd order 
impact

2nd order 
impact
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Activity: 

ǐ Define the methodology for estimating or quantifying the frequency and severity 

associated with the hazards   

ǐ Estimate the frequency (Table 3) and consequences of the impact (Table 4) 

 

Table 8: Estimates of Frequency of Risks 

Frequency 

Risk event 

Very 
Unlikely to 
Happen 

Occasional 
Occurrence 

Moderately 
Frequent 

Occurs 
Often 

Virtually 
Certain to 
Occur 

Events from scenario (list 
each) 

Not likely to 
occur during 
the planning 
period 

May occur 
sometime but 
not often 
during the 
planning 
period 

Likely to occur 
at least once 
during the 
planning 
period 

Likely to 
occur several 
times during 
the planning 
period 

Happens 
often and will 
happen again 
during the 
planning 
period 

      

      

      

      

      

      

      

 

Table 9: Estimates of Consequences of Risks 

Impact 

 

 

Degree 

Social factors Economic factors Environmental factors 

         

Very low          

Low          

Moderate          

Major          

Very Severe          
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Step 4: Risk Evaluation 

The purpose of the evaluation is to: 

ǐ rank the risks – from ‘least severe’ to ‘most severe’ (Table 5) – based on the analyses 

completed earlier and the perceptions of the stakeholders  

 

Table 10: Risk Evaluation Matrix 

 

Im
p

ac
t 

Se
ve

ri
ty

 

Ex
tr

em
e 

          

M
aj

o
r 

          

M
o

d
er

at
e 

          

Lo
w

 

          

V
er

y 
Lo

w
 

          

    

Very Unlikely to 
Happen 

Occasional 
Occurrence 

Moderately 
Frequent 

Occurs Often Virtually Certain 

    Frequency/Probability 

 

Extreme risk:  

Immediate controls 

required 

High risk: High 

priority control 

measures required 

Moderate risk:  

Some controls 

required  

Low risk: Controls 

not likely required 

Negligible risk:  

Do not require further 

consideration 
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Step 5: Risk Controls and Adaptation Decisions 

This step will produce strategies that will result in all risk issues and concerns considered in the 

process, becoming acceptable.  Usually, control strategies will consist of implementing several 

risk control options. 

Activity: 

ǐ Identify feasible risk control and adaptation options and opportunities (Table 6) 

 

Table 11: Risk Controls and Adaptation Measures 

 

Risk Control or Adaptation Measure 

  

 

 

 

 

  

 

 

 

 

 

Step 6: Implementation and Monitoring 

The purpose of this step is: 

ǐ To guide the actions to be taken to reduce vulnerability to present day climate 

variability and projected climate change 

ǐ To monitor and evaluate the implementation process 

 

Activity: 

ǐ Outline an implementation plan  
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The goal of this exercise is to communicate one tool that may be used to develop actions to 

reduce the risk associated with climate change and climate variability.  Communities or 

stakeholder groups who attempt to use this framework are encouraged to make adjustments 

that will accommodate specifics within their area. 
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Responses to climate change can either be mitigative ς energy conservation, energy 
efficiency, greenhouse gas reductions, alternative energy sources, carbon capture/storage; or 
adaptive ς managing stormwater/flood protection, heat alert plans, drought plans, water 
budgeting, tree planting and others. 
 

1. Is there recognition within your community and watershed that changes in climate are 
affecting and will continue to have an impact on natural and built systems? 

 
2. Has your municipality considered developing a climate change plan (mitigation and/or 

adaptation)?  Has climate change been considered in any planning process? 
 
Excess waste water and extreme weather events leading to flooding have been specifically 
challenging to cities and conservation authorities across the province.  Changes to the timing 
and extent of peak river/stream flow challenge traditional ways of dealing with the natural 
waste water. 
  

3. Do you think that changes to temperature and precipitation over the past 20-30 years 
have imposed greater challenges in managing stormwater?  Has your municipality made 
any changes to reflect that?  What barriers are there that may impede structural 
changes to those systems (budget constraints, limited human resources, lack of 
technology, lack of time, other priorities, other)? 

 
4. Are there other sectors or components of sectors that would be threatened by climate 

variability/climate change, i.e. ice fishing, skiing, agricultural operations, forests (fire), 
local lakes, fish populations, buildings, bridges, groundwater wells, human health and 
well-being,  locally  valued species, invasive species or pests, etc? 

 
Water and energy conservation are ways to combat climate change, both on the mitigation 
and adaptation front.  Opportunities exist for economic growth in the green energy sector 
through local power generation.   The Province of Ontario is committed to reductions of 
greenhouse gases ς 6% below 1990 levels by 2014 and 15% by 2020. 

 
5. Has your community developed any programs or policies related to energy/water 

conservation or efficiency? 
 

6. Have any local companies expressed an interest in developing green energy (products), 
i.e. wind, solar, wood pellets, fibre, biomass, etc? 

 
Impediments and facilitators for climate change planning and action exist and can be a 
function of capacity within a community setting.  Although some Ontario communities tend 
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to have fewer resources, they also have inherent strengths that give them an advantage 
when it comes to facing weather/climate adversity. 
 

7. Are there specific items that would enable mitigation/adaptation planning in your area 
(specifically for storm water management planning) (climate/weather data, information, 
tools, human resources, money, political support)? 

 

Additional Questions 

8. Has climate change been a consideration with emergency management personnel? 
 
9. Are you aware of any benefits that may result from a changed climate and how might 

your community take advantage of such changes? E.g. extended summer tourism, 
agricultural opportunities, harvesting of stormwater for irrigation, etc. 
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The definitions are drawn from the Intergovernmental Panel on Climate Change reports (2001, 2007), 

From Impacts to Adaptation (2008) and the Canadian standard άwƛǎƪ aŀƴŀƎŜƳŜƴǘΥ DǳƛŘŜƭƛƴŜǎ ŦƻǊ 

Decision-aŀƪŜǊǎέ (CAN/CSAQ850-97). 

Adaptation 

Adaptation is initiatives and measures taken to reduce the vulnerability of natural and human 

systems against actual or expected climate change effects. Various types of adaptation exist, 

e.g. anticipatory and reactive, private and public, and autonomous and planned. Examples are 

raising river or coastal dikes, the substitution of more temperature-shock resistant plants for 

sensitive ones, etc. 

Adaptation benefits 

Adaptation benefits are the avoided damage costs or the accrued benefits following the 

adoption and implementation of adaptation measures.  

Adaptation costs 

Adaptation costs are the costs of planning, preparing for, facilitating, and implementing 

adaptation measures, including transaction costs.   

Adaptive capacity 

Adaptive capacity is the ability of a system to adjust to climate variability and change to 

moderate potential damages, to take advantage of opportunities, and cope with the 

consequences.  

Barrier  

A barrier is any obstacle to reaching a goal, adaptation or mitigation potential that can be 

overcome or attenuated by a policy, programme, or measure. Barrier removal includes 

correcting market failures directly or reducing the transactions costs in the public and private 

sectors by e.g. improving institutional capacity, reducing risk and uncertainty, facilitating 

market trans- actions, and enforcing regulatory policies.  

Climate change 

Climate change refers to any change in climate over time, whether due to natural variability or 

as a result of human activity. This usage differs from that in the United Nations Framework 

Convention on Climate Change (UNFCCC), which defines ‘climate change’ as: ‘a change of 

climate which is attributed directly or indirectly to human activity that alters the composition of 
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the global atmosphere and which is in addition to natural climate variability observed over 

comparable time periods’. See also climate variability.  

Climate scenario 

A climate scenario is a plausible and often simplified representation of the future climate, 

based on an internally consistent set of climatological relationships that has been constructed 

for explicit use in investigating the potential consequences of anthropogenic climate change, 

often serving as input to impact models.  

Climate projections often serve as the raw material for constructing climate scenarios, but 

climate scenarios usually require additional information such as about the observed current 

climate. A climate change scenario is the difference between a climate scenario and the current 

climate. 

Climate variability (CV) 

Climate variability refers to variations in the mean state and other statistics (such as standard 

deviations, the occurrence of extremes, etc.) of the climate on all spatial and temporal scales 

beyond that of individual weather events. Variability may be due to natural internal processes 

within the climate system (internal variability), or to variations in natural or anthropogenic 

external forcing (external variability).  

Event 

An event is an incident induced or significantly exacerbated by climate change that occurs in a 

particular place during a particular interval of time, e.g. floods, very high winds, or droughts. 

Hazard 

A hazard is a source of potential harm, or a situation with a potential for causing harm, in terms 

of human injury, damage to health, property, the environment, and other things of value. 

Hazard identification 

Hazard identification is the process of recognizing that a hazard exists and defining its 

characteristics. 

Impacts (Climate change) 

Impacts are the effects of climate change on natural and human systems. Depending on the 

consideration of adaptation, one can distinguish between potential impacts and residual 

impacts:  

¶ Potential impacts: all impacts that may occur given a projected change in climate, without 

considering adaptation.  
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¶ Residual impacts: the impacts of climate change that would occur after adaptation. 

Projection  

A projection is a potential future evolution of a quantity or set of quantities, often computed 

with the aid of a model. Projections are distinguished from predictions in order to emphasize 

that projections involve assumptions concerning, for example, future socio-economic and 

technological developments that may or may not be realized, and are therefore subject to 

substantial uncertainty. 

Residual risk 

Residual risk is the risk remaining after all risk control strategies have been applied. 

Resilience  

Resilience is the ability of a social or ecological system to absorb disturbances while retaining 

the same basic structure and ways of functioning, the capacity for self-organization, and the 

capacity to adapt to stress and change. 

Risk 

Risk is the chance of injury or loss as defined as a measure of the probability and severity of an 

adverse effect to health, property, the environment, or other things of value. 

Risk assessment 

Risk assessment is the overall process of risk analysis and risk evaluation. 

Risk communication  

Risk communication is any two-way communication between stakeholders about the existence, 

nature, form, severity, or acceptability of risks. 

Risk control option  

Risk control option is an action intended to reduce the frequency and/or severity of injury or 

loss, including a decision not to pursue the activity. 

Risk estimation 

Risk estimation is the activity of estimating the frequency or probability and consequence of 

risk scenarios, including a consideration of the uncertainty of the estimates. 

Risk evaluation 

Risk evaluation is the process by which risks are examined in terms of costs and benefits, and 

evaluated in terms of acceptability of risk considering the needs, issues, and concerns of 

stakeholders. 
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Risk information library  

A risk information library is a collection of all information developed through the risk 

management process. It includes information on the risks, decisions, stakeholder views, 

meetings and other information that may be of value. 

Risk management 

Risk management is the systematic application of management policies, procedures, and 

practices to the tasks of analysing, evaluating, controlling, and communicating risk issues. 

Risk perception  

Risk perception is the significance assigned to risks by stakeholders. This perception is derived 

from the stakeholder’s needs, issues, and concerns. 

Risk scenario  

A risk scenario is a defined sequence of events with an associated frequency and consequences. 

Vulnerability  

Vulnerability 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.  Vulnerability is the 

function of the character, magnitude, and rate of climate variation to which a system is 

exposed, its sensitivity, and its adaptive capacity. 
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Adaptation 

Chiotti, Q., and Lavender, B. (2008): Ontario: In From Impacts to Adaptation: Canada in a Changing 

Climate 2007, edited by D.S. Lemmen, F.J. Warren, J. Lacroix, & E. Bush; Government of Canada, Ottawa, 

ON, p. 227 – 274. 

 

IPCC (2007): Summary for Policymakers:  In Climate Change 2007: Impacts, Adaptation and Vulnerability. 

Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on 

Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., 

Cambridge University Press, Cambridge, UK, 7-22 

 

Lemmen, D.S., Warren, F.J., and J. Lacroix. (2008): Synthesis: In From Impacts to Adaptation: Canada in a 

Changing Climate 2007, edited by D.S. Lemmen, F.J. Warren, J. Lacroix, & E. Bush. Government of 

Canada, Ottawa, ON. P 1 - 20.  

 

Lemmen, D.S., Warren, F.J., Lacroix, J., and Bush, E., editors. (2008): From Impacts to Adaptation: 

Canada in a Changing Climate 2007. Government of Canada, Ottawa, ON. 448 p. 

 

Smit, B., Burton, I., Klein, R., & Street, R. (1999): The Science of Adaptation: A Framework for 

Assessment. Mitigation and Adaptation Strategies for Global Change, 4, 199-213. 

 

Smit, B. and Pilifosva, O. 2003. From adaptation to adaptive capacity and vulnerability reduction; in 

Climate Change, Adaptive Capacity and Development, (ed.) J. B. Smith, R. J. T. Klein and S. Hug; Imperial 

College Press, London, United Kingdom, p. 9 – 28. 

 

Smit, B., Pilifosova, O., Burton, I., Challenger, B., Hug, S., Klein, R., et al. (2001): Adaptation to climate 

change on the context of sustainable development and equity. In O. McCarthy, N. Leary, D. Dokken, & S. 

White (Eds.), Climate Change 2002: Impacts and Adaptation, and Vulnerability (Contribution of Working 

Group II to the Third Assessment Report of the Intergovernmental Panel on Climate Change) (pp. 877-

912). Cambridge, United Kingdom and New York, New York: Cambridge University Press. 

 

Warren, F. J. and Egginton, P. A. 2008. Background Information; in From Impacts to Adaptation: Canada 

in a Changing Climate 2007, edited by D. S. Lemmen, F. J. Warren, J. Lacroix and E. Bush; Government of 

Canada, Ottawa, ON, p. 27-56. 

 

Climate Data 

Arndt, D. S., M. O. Baringer, and M. R. Johnson, Eds., 2010: State of the Climate in 2009. Bull. Amer. 

Meteor. Soc., 91 (6), S1–S224.
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Environment Canada. Canadian Climate Change Scenarios Network  

http://www.cccsn.ca  

 

Environment Canada. Climate Data Online. 

http://climate.weatheroffice.ec.gc.ca/climateData/canada_e.html 

 

Environment Canada. Glossary. National Climate and Data Information Archive 

http://climate.weatheroffice.ec.gc.ca/prods_servs/glossary_e.html 

 
Environment Canada. 2005. Models: Third Generation Coupled Global Climate Model (CGCM3). 
Canadian Centre for Climate Modelling and Analysis  http://www.cccma.ec.gc.ca/models/cgcm3.shtml 
 

Risk assessment 

Bruce, James P., Egener, I. D., and Black, R. A. (2010): Adapting to Climate Change: A Risk-based Guide 

for Local Governments in British Columbia. Volume 1 and 2. 

http://adaptation.nrcan.gc.ca/projdb/pdf/212_e.pdf 

Bruce, James P., Egener, I. D., and Black, R. A. (2009): Adapting to Climate Change: A Risk-based Guide 

for Local Governments in Alberta http://adaptation.nrcan.gc.ca/projdb/pdf/176b_e.pdf 

 

Bruce, James P., Egener I. D. Mark and Noble, David. (2006): Adapting to Climate Change: A Risk-based 

Guide for Ontario Municipalities. http://adaptation.nrcan.gc.ca/projdb/pdf/176a_e.pdf 

 

Noble, D., Bruce, J. and Egener M. (2005): An Overview of the Risk Management Approach to Adaptation 
to Climate Change in Canada. 
http://adaptation.nrcan.gc.ca/pdf/29156ce6051f409990f872d838bcbbbb_e.pdf 
 

http://www.cccsn.ca/
http://climate.weatheroffice.ec.gc.ca/climateData/canada_e.html
http://climate.weatheroffice.ec.gc.ca/prods_servs/glossary_e.html
http://www.cccma.ec.gc.ca/models/cgcm3.shtml
http://adaptation.nrcan.gc.ca/projdb/pdf/212_e.pdf
http://adaptation.nrcan.gc.ca/projdb/pdf/176b_e.pdf
http://adaptation.nrcan.gc.ca/projdb/pdf/176a_e.pdf
http://adaptation.nrcan.gc.ca/pdf/29156ce6051f409990f872d838bcbbbb_e.pdf
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MOVING TOWARDS ADAPTATION 

WORKSHOP REGISTRATION AND SURVEY 

 

Please fill in the following to register for OCCIAR's Moving Towards Adaptation Workshop to be 

held on October 27 and 28, 2010 at the Willet Green Miller Centre Auditorium, 933 Ramsey 

Lake Road, Sudbury, Ontario. 

CONFIDENTIALITY 

Individual contact information and individual responses to this survey will be kept strictly 

confidential.  Data resulting from the survey will be grouped and disseminated in a manner that 

keeps the identification of individual respondents private.   

Workshop Registration 

CONTACT INFORMATION: 

Name: _______________________________________________________________________ 

Company: ____________________________________________________________________ 

Address 1: ____________________________________________________________________ 

Address 2: ____________________________________________________________________ 

City: _________________________________________________________________________ 

Province: _____________________________________________________________________ 

Postal Code: __________________________________________________________________ 

Email Address: ________________________________________________________________ 

Telephone Number: ____________________________________________________________ 

 

 

 

 



Moving Towards Adaptation - Workshop Report 2010 

 

70 Ontario Centre for Climate Impacts and Adaptation Resources 
 

Workshop, Knowledge and Needs Survey 

As part of the Community Adaptation Initiative (CAI), this survey is designed to assess what 

communities already know about climate change impacts and adaptation, and assess what 

information and tools communities would like included in OCCIAR workshops to make them as 

useful as possible for participating staff. 

 

Mitigation versus Adaption 

 

Mitigation  is an intervention to reduce the sources or enhance the sinks of greenhouse gases 

(IPCC, 2007).  

Adaptation to climate change refers to adjustments in natural or human systems in response to 

actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial 

opportunities. Various types of adaptation can be distinguished, including anticipatory and 

reactive, private and public, and autonomous and planned adaptation (IPCC, 2007). 

 

1. Is climate change an issue of concern in your organization/department?  

 

Other, please specify: 

2. Climate change impacts manifest themselves in the form of long-term changes in the 

weather (i.e. temperature, precipitation), and in the form of extreme events and variability. 

Has your community experienced the impacts of extreme weather or long-term changes in 

temperature and precipitation (within last five years)? (i.e. flooding due to extreme 

precipitation or warmer winter temperatures  heat stress from high temperatures, drought 

from lack of precipitation and/or increases in temperature/wind) 

 

Ǐ YES  

Ǐ NO 

Ǐ Don’t Know 

 

Other, please specify: 

 
Not 

concerned 
   

Very 

concerned 
NA 

 1 2 3 4 5  

Community       

Department       
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3. Have these conditions/events affected your operations?   

Ǐ YES 

Ǐ NO 

Ǐ Don’t Know 

Other, please specify: 

4. For the climate change impacts listed below, please indicate the perceived level of threat to 

your organization or department.  

Potential Impact 

Level of Concern 

No 
concern 

   
Very 

concerned 
NA 

1 2 3 4 5  

Damage resulting from an increase high 
winds/wind storms – (e.g. blow-down) 

      

Drought and water shortage       

Economic impacts of weather events       

Damage to ecosystems and other natural 
resources 

      

Interrupted transmission of electricity/reduced  
generation 

      

Impacts on food security       

Impacts due to higher temperatures and heat 
waves 

      

Impacts due to heavy precipitation (flash 
flooding) 

      

Impacts due to increased freeze-thaw cycles (e.g. 
road damage, ice jams, etc) 

      

Increased smog/poor air quality       

Increase in vector-borne, waterborne &/or 
infectious diseases 

      

Changes in lake and river water levels       

Loss  resource based industry,  tourism, forestry, 
etc. 

      

Tree/forest damage & loss, forest fires       

Infrastructure damage       

Changes in water quality (e.g. drinking water)       
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Other (please specify):      

      

5. Considering any weather extremes you have experienced in the past and given the climate 

change impacts listed in the previous question, to what extent do you agree that climate 

change should be included in current and future engineering, planning and development in 

your department/community? 

 

Other, please specify: 

6. Building resilience, through the development of adaptation plans or actions, helps prepare 

for the impacts of climate change.  Is your community/organization initiating climate 

change adaption planning or actions? 

 

Ǐ YES  

Ǐ NO 

Ǐ Don’t know 

 

Other, please specify: 

7. If YES, for which programs or activities (e.g. municipal planning, infrastructure upgrades, emergency 

planning)? 

 

8. At what stage are you at in your climate change adaptation planning and/or actions? 

 
Ǐ Reviewing climate data/discussion  
Ǐ Risk assessment 

Ǐ Forming teams/assigning tasks for creating plans 

Ǐ Presenting plans to decision makers 

Ǐ Implementing plans and monitoring 

Ǐ Don’t know 

Ǐ No planning or actions 

 
Strongly 

Disagree 
   

Strongly 

Agree 
NA 

 1 2 3 4 5  

Community       

Department       
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Other, please specify: 

9. As a resource centre, OCCIAR is meant to assist Ontario with climate change adaptation. 

Which of the following topics would be of interest to your community and to what degree? 

Topic 
Low 

Interest 
Some 

Interest 
High 

Interest 
NA 

Historical climate trends in Ontario  
    

Climate projections for Ontario 
    

How current climate trends affect Ontario communities and 
their operations 

    

How  future climate change is and may impact Ontario 
communities and their operations into the future 

    

Existing tools and frameworks (e.g. visualization, risk 
assessment, vulnerability assessment) to aid in prioritizing 
areas for adaptation 

    

Current initiatives or best practices that reduce the risks of 
specific impacts (e.g. flooding, heat-related illness) resulting 
from climatic hazards (e.g. intense rainfall, increased 
summer temperature) 

    

Identifying new adaptation options to build on existing 
practices  

    

Choosing adaptation options that complement other 
municipal goals and programs  

    

Climate change adaptation communication and engagement 
strategies for different audiences and stakeholders 

    

Examples of adaptation planning from Ontario and other 
jurisdictions (case studies, guidebooks, presentations) 

    

Information on the work and recommendations of the 
Ontario Expert Panel on Climate Change Adaptation 

    

Information on the impacts and adaptation work of the 
Intergovernmental Panel on Climate Change (IPCC) 

    

Information on the impacts and adaptation work of relevant 
professional associations (e.g. Canadian Institute of 
Planners; Engineers Canada; Institute of Catastrophic Loss 
Reduction) 

    

Other, please specify: 
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Thank you very much for completing this survey. 

 

We look forward to seeing you at our workshop! 

www.climateontario.ca 
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Please circle the answer that bests fits your judgment. 

1. Did you receive information (delegate package) prior to attending this workshop? 
     Yes        No 

2. If yes, did you find this information useful? 
     Yes        No          Did not have time to read it 

Please circle the number that bests fits your judgment. 

Scale 

P 

o 

o 

r 

Good 

E

x

c

e

ll

e

n

t 

1.  What is your background knowledge of climate change impacts and 
adaptation? 

1 2 3 4 5 

2.  Were the presentations clear and concise? 1 2 3 4 5 

3.  How would you rate the quality of the material presented? 1 2 3 4 5 

4.  Did the material presented meet your expectations? 1 2 3 4 5 

5.  Did you find the breakout sessions useful? 1 2 3 4 5 

6.  Was the facilitator able to convey instructions clearly?  1 2 3 4 5 

7.  Did the facilitator lead the participants sufficiently through the 
breakout session? 

1 2 3 4 5 

8.  Did the facilitator lead the participants sufficiently through the 
roundtable discussion? 

1 2 3 4 5 

9.  How would you rate the workshop venue? 1 2 3 4 5 

10.  Were the workshop facilities conducive to your needs? 1 2 3 4 5 

General Comments and Suggestions: 
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