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Abstract 
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1. Introduction 
The Region of Waterloo recognizes the importance of addressing the challenge of 

global climate change at a local level. In the Region’s Strategic Focus 2015-2018 under 

the Environment and Sustainable Growth Areas, there is a strategic action that includes 

the development of a Community-scale Climate Adaptation Plan to address the risks 

associated with extreme weather and changing climate conditions. Development of a 

Community Climate Adaptation (CCA) Plan began in 2017, following the Building 

Adaptive and Resilient Communities (BARC) Program – a 5 Milestone adaptation 

planning framework for local and regional governments created by ICLEI – Local 

Governments for Sustainability (formerly the International Council for Local 

Environmental Initiatives). A key aspect of the adaptation planning process is identifying 

what climate change impacts are a top priority and threat to the Region’s social, 

physical, economic, and ecological systems. In order to assess priority impacts, the 

Region conducted a community-wide climate change risk assessment from April – 

August 2018.  

The purpose of this report is to provide information on the methodology and results of 

the Region’s risk assessment. The risk assessment was made possible by the 

participation of various stakeholders in the community. Quantitative results were 

provided from two Community Risk Assessment workshops, held in April and May 2018 

respectively. Additional qualitative information was provided by other key community 

stakeholders who were unable to attend the Community risk assessment workshops. 

This information was collected through interviews, focus groups, and an online survey 

platform. The resulting risk scores, guidance to interpret these scores, and summaries 

of information gathered from stakeholder engagement activities, are all included in the 

following report and appendices. 

 

1.1 Community Climate Adaptation Plan 
The Community Climate Adaptation Plan intends to address a broad range of potential 

climate impacts, where solutions will not be the responsibility of any single group or 

organization but will likely require collaboration between many different community 

stakeholders. Various organizations may look to ensure their own facilities, services, or 

activities can adapt to climate change; however, as the Community Climate Adaptation 

Plan takes a broader, community-level focus, it requires bringing together area 

municipalities and other key stakeholders such as the Conservation Authority, local 

utilities, school boards, and community agencies to be involved in the planning process. 

By working together with community partners, a range of potential climate change 

impacts, vulnerabilities and risks can be identified and assessed in a locally relevant 

manner. This in turn will inform the identification of potential actions that local partners 

can take to address local impacts. Through the Community Climate Adaptation Plan, 

community partners will recommend specific measures to enhance the community’s 
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ability to address climate change impacts, with agreed-upon, shared responsibilities for 

undertaking related actions. 

 

1.2 BARC Methodology 
The Region of Waterloo’s Community Climate Adaptation Plan is guided by ICLEI’s 

Building Adaptive and Resilient Communities (BARC) Program. The BARC Program 

provides a framework and protocol guiding municipalities through a comprehensive 

planning methodology that includes research and climate impact assessment methods, 

plan development, action-setting processes, implementation planning, and monitoring 

and review strategies. It has been utilized by various municipalities throughout Canada 

including Vancouver, Thunder Bay, Calgary, Edmonton, Fredericton, Windsor, Oakville, 

and more. A model of BARC’s 5 Milestone process is shown in Figure 1. 

 

Figure 1: BARC 5 Milestone Framework 

The tasks required for each of the five BARC Milestones are outlined in the table below. 

Table 1: Summary of ICLEI BARC’s 5 Milestone Climate Adaptation Framework 

Milestone Examples of Tasks 

1) Initiate 
Identify Stakeholders, Build Core Team, Inventory Existing 
Actions, Gain Initial Council Support 

2) Research 
Prepare Climate Projections, Identify Impacts, Conduct 
Vulnerability and Risk Assessments 
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Milestone Examples of Tasks 

3) Plan 
Identify Options and Actions, Establish Baseline Indicators, 
Develop Implementation Plan 

4) Implement 
Secure Support from Community Partners and Local 
Councils, Implement Action Plan 

5) Monitor and Review Review and Revise Action Plan Periodically 

 

1.3 Moving Through the BARC Framework 
The Region is currently wrapping up Milestone 2 of the BARC process. One of the 

earliest accomplishments in this process was the identification of localized climate data 

from the University of Waterloo’s Interdisciplinary Centre on Climate Change and ICLEI 

Canada. From this report, the Region developed, alongside community partners, a list 

of forty impact statements. These impact statements identify how projected climatic 

changes will affect Waterloo Region as a community. Effort was taken to ensure the 

impacts addressed the social, physical, economic, and ecological implications of climate 

change and extreme weather on the community as a whole.  

Following these efforts, the Region of Waterloo completed a Vulnerability Assessment 

in December 2017. The Vulnerability Assessment evaluated the perceived vulnerability 

of different types of stakeholders in the community to the impacts of climate change.  

Participants were asked to consider how an impact would affect their own ability and 

their community’s ability to function should the impact occur today. To do this, 

stakeholders considered both sensitivity and adaptive capacity for each climate-related 

impact statement. Stakeholders participating in workshops and ‘workshop-in-a-box’ 

activities assigned Vulnerability scores for each impact, rated from V1 (low vulnerability) 

to V5 (high vulnerability). Final Vulnerability scores were applied to each impact 

statement with the use of a weighted average of all scores provided by activity 

participants.  

After the Region completed the assessment, those impacts that ranked between V3 and 

V5 were selected to continue into the Risk Assessment, whereas those impacts that 

ranked a V1 or V2 – generally seen as less concerning to the community - did not.  

The Vulnerability Assessment ultimately ‘eliminated’ four impact statements with 

vulnerability scores of V2. These included: 

 Impact #10: Increased risk of vector-borne diseases (e.g. West Nile) due to 

increased stagnant water sources from increased precipitation and flooding 

events. 

 Impact #12: Increase in precipitation leading to oversaturated soil in parks, sports 

fields, and outside event spaces. 
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 Impacts #36: Extended warm summers may increase demand on water for 

recreational use. 

 Impact #38: More extreme heat days lead to reduced water quality at beaches 

and natural outdoor swimming areas. 

Consequently, the Region’s Risk Assessment evaluated the 36 remaining impacts 

statements. Full details of the Vulnerability Assessment methodology can be found in 

the Vulnerability Assessment report.  The 36 impact statements included in the Risk 

Assessment can be found in Section 4. Final Risk Scores, or in Appendix B – 

Community Partner Meeting Results. 

2. Risk Assessment Methodology 
The purpose of the risk assessment process is to prioritize impacts that pose a 

significant threat to the Waterloo Region as a community. 

Risk is the combination of the probability of an event occurring and its negative 

consequences. It can be expressed as a function where risk = likelihood x 

consequence, where likelihood refers to the probability of a projected impact occurring, 

and consequence refers to the known or estimated outcomes of a particular climate 

change impact.  

2.1 Likelihood 
The first step of the risk assessment is to determine likelihood. Likelihood asks: how 

likely is it that a projected impact will occur? This likelihood can be informed by localize 

climate projections, as well as anecdotal knowledge of current conditions within the 

community. Likelihood is measured on a scale from 1 – 5, whereby 1 indicates a ‘Rare’ 

occurrence, and 5 indicates an ‘Almost Certain’ occurrence.  

When determining likelihood, it is also important to identify if something is a recurrent 

impact or a single event – this helps to determine whether to assign a likelihood rating 

based on a probability of occurrence or a frequency of occurrence. A recurrent impact is 

something that can happen more than once – such as a flooding event or infrastructure 

damage. A single event is an impact that can only happen once and is definitive, such 

as a permanent loss of species. 

The likelihood matrix is presented in the table below. 

Table 2: Likelihood Matrix 

Likelihood 
Rating 

Recurrent Impact Single Event 

Almost Certain 
(5) 

Could occur several times 
per year 

More likely than not – probability 
greater than 50% 

Likely 4) May arise about once per 
year 

As likely as not – 50/50 chance 
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Likelihood 
Rating 

Recurrent Impact Single Event 

Possible (3) May arise once in 10 years Less likely than not but still 
appreciable – probability less than 
50% but still quite high 

Unlikely (2) May arise once in 10 years 
to 25 years 

Unlikely but no negligible – 
probability low but noticeably 
greater than zero 

Rare (1) Unlikely during the next 25 
years 

Negligible – probability very small, 
closer to zero 

 

2.2 Consequences 
The second part of the Risk Assessment is assigning consequence scores. Participants 

were asked to assign a consequence rating - ranging from Negligible (1) to Catastrophic 

(5) for each of twelve consequence criteria. In addition to the numerical scores, 

participants were asked to provide justification for the ratings they assigned to provide 

transparency for future reference. The detailed consequence tables can be found in 

Appendix A. 

Table 3: Consequence Categories 

Social Factors Economic Factors Environmental Factors 

Public Health and Safety Property Damage Air 

Displacement Local Economy and 
Growth 

Soil and Vegetation 

Loss of livelihood Community Livability Water 

Cultural Aspects Public Administration Ecosystem Function 

When determining consequence, participants considered the degree to which the 

impact would affect the community across the risk categories. When doing so, 

participants were asked to think about what has happened in the community before, 

which areas of the community are already experiencing stress, and whether there are 

any mitigating factors already in place to deal with the issue.  

 

2.3 Risk Spectrums 
The evaluation of likelihood and consequences results in risk scores for each 

consequence category (e.g. social, economic, and environmental) as well as one overall 

risk ranking. A risk ranking tool with eight graduations was used to determine risk 

scores; however, the numeric score threshold for each risk ranking was out of 100 for 

consequence categories, and out of 300 for the total risk score. Figures 2 and 3, below, 

show these risk rankings in a colour-coded spectrum from Very Low to Extreme; Figure 

2 shows the scores needed to achieve various risk rankings for individual consequence 

categories, and Figure 3 shows the scores needed for overall risk rankings. 
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Figure 2: Social, Environmental, and Economic Risk Spectrum 

 

Figure 3: Overall Risk Spectrum 

Table 4 describes the same numeric risk rankings and scores as presented in Figures 2 

and 3, but in tabular format for greater readability. 

Table 4: Risk Rankings and Numeric Risk Scores for Consequence Categories and for Total Risk 

Risk Ranking Numeric Risk Score for 
Consequence Categories 

Total Numeric Risk Score 

Very Low 5 to 16 15 to 50 

Low 17 to 28 51 to 86 

Medium-Low 29 to 40 87 to 122 

Medium 41 to 52 123 to 158 

Medium-High 53 to 64 159 to 194 

High 65 to 76 195 to 230 

Very High 77 to 88 231 to 266 

Extreme 89 to 100 267 to 300 

 

The purpose of providing one overall risk score, as well as three category-specific risk 

scores, is to ensure that certain impacts that may pose a high risk in a specific 

consequence category (e.g., social consequences, including public health and safety) 

will still be captured, even if other consequence categories (e.g., economic, 

environmental) receive low risks scores which lower the overall risk score. 

 

2.4 Limitations of the Risk Assessment 
It is important to note that the risk assessment process is not an exact science. The risk 

assessment is a subjective exercise, that evaluates participants’ perceptions of the risks 

that impacts pose to Waterloo Region. Outputs of the exercise are dependent on those 

that participated in the assessment. While great effort was made to engage key 

stakeholders in the community, the exercise does not necessarily capture every 

stakeholder perspective in the community. It is also important to acknowledge that the 

impact statements themselves are not perfect, however great effort was made to ensure 

the long list was both inclusive and exhaustive, and captured the range of potential 
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impacts relating to climate change and extreme weather that could affect Waterloo 

Region.   

 

3. Stakeholder Engagement Approaches 
When conducting the Risk Assessment, it was important for the Region of Waterloo to 

engage a variety of stakeholders to gauge their perspectives on the risks climate 

change poses to the community’s built, social, natural, and economic systems. The 

Region recognizes the importance of collecting diverse community perspectives on risk, 

especially as many stakeholders, assets, and services will not be affected by climate 

change impacts in the same way.   

In order to collect participant feedback on perceived risk, the Region utilized various 

engagement approaches in order to facilitate feedback. These engagement approaches 

are outlined in the following sections.  

 

3.1 Community Partner Meetings 
Community partner meetings/workshops were held between March and May 2018 to 

collect community feedback on perceived risks. These community partner meetings 

were comprised of a number of experts and key organizations from Waterloo Region. 

Where individuals from these organizations were unable to attend, we reached out to 

request feedback on the workshop results, and kept them informed of the outcomes and 

next steps. We included a number of local organizations in this group based on their 

areas of expertise and ability to participate. Many, but not all, of these Community 

Partners are listed below: 

 Climate change researchers and organizations based out of the University of 

Waterloo 

 Cities of Cambridge, Kitchener, Waterloo, and the Townships of Woolwich, 

Wellesley, Wilmot and North Dumfries 

 Grand River Conservation Authority 

 Waterloo North Hydro, Kitchener Utilities and other local utility companies 

 Sustainability managers from Conestoga College, University of Waterloo and 

Wilfred Laurier University 

 Ontario Federation of Agriculture, Waterloo Federation of Agriculture 

 WCDSB and WRDSB 

 Sustainable Societies Consulting Group 

 Kitchener Waterloo Multicultural Centre 

 Reep Green Solutions 

 Homelessness and Housing Umbrella Group 

 Region of Waterloo staff and members of Regional Ecological and Environmental 

Advisory Committee 
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The community partner groups met at three different times during the Risk Assessment 

process. A brief overview of each meeting is provided below. 

1. Community Meeting #1 - March 20th, 2018: The purpose of the first community 

partner meeting was to introduce the Community Climate Adaptation Planning 

framework and process to the group, to discuss stakeholder engagement efforts, and 

how subject-matter experts and key stakeholders can contribute to Risk Assessment 

and action planning. Participants also discussed the vulnerability assessment results 

and whether additional stakeholder groups needed to be included in the CCA planning 

process.  

2. Community Partner Meeting #2 – April 16th, 2018: The purpose of the second 

community partner meeting was to evaluate the likelihood scores of the 36 priority 

impacts from the vulnerability assessment. Participants were given an overview of 

projected climatic changes in the Waterloo Region, and then used their anecdotal 

experiences and knowledge as community experts to assign likelihood ratings from 1-5 

for all of the impacts. 

3. Community Partner Meeting #3 – The purpose of the third community partner 

meeting was to evaluate the consequence scores for the impact statements. 

Participants were divided into thematic groups (i.e., Public Health and Safety, Built 

Environment, etc.) and evaluate each assigned impact across the twelve consequence 

criteria. Participants were also able to comment or change the previously assigned 

likelihood scores if needed. These scores were then used to calculate the initial risk 

rankings for each consequence category, as well as the overall risk score.  

The complete results from the Community Partner Meetings #2 and #3 can be found in 

Appendix B. 

 

3.2 Engage Survey 
‘Engage’ Region of Waterloo is an online forum for civic engagement. It can be used to 

post surveys intended to facilitate discussion and feedback from the general public on 

local issues. The platform was used to compliment the Risk Assessment process for the 

Region’s Community Climate Adaptation Plan by having participants identified which 

climate change and extreme weather impacts concern them and why. The survey was 

open for two weeks from July 25 to August 8, 2018 and received 295 responses.  

The first half of the survey had participants identify on a scale of 1 – 5 how concerned 

they were in relation to the priority impacts identified (1 = Not Concerned, 3 = 

Moderately Concerned, and 5 = Highly Concerned). Impacts were divided by thematic 

groups, including those that related to Public Health and Safety (e.g., more accidents 

and emergencies caused by extreme weather), Built Environment (e.g., damage to 

buildings and properties from increased wind and ice storms), and the Natural 
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Environment (e.g. increased water runoff from roads and farmers’ fields affecting water 

quality).  

In addition to ranking the impacts on a level of concerned, participants were also able to 

provide a qualitative response as to why they were concerned about the identified 

impacts. Participants were prompted to think about how the impacts could affect them 

or their loved ones, their resident/shelter or place of work, and/or the broader 

community.  

The second half of the survey had participants identified different types of extreme 

weather events that they had been impacted by. They then ranked the degree to which 

they were impacted by these events across different categories (e.g., damage to 

personal property, health and safety of loved ones, etc.). Again, participants were 

offered the opportunity to provide a qualitative answer as to how they were impacted by 

this event, and then to elaborate on what actions they took in order to recover. They 

were prompted to think about whether recovery required any lifestyle changes, 

assistance from programs/services, assistance from local organizations, or other 

actions taken to recover from the event.  

An overview of the Engage Survey Results can be found in Appendix C. 

 

3.3 Interviews and Focus Groups with Vulnerable Populations 
The Region of Waterloo has retained Sustainable Societies Consulting Group (SSCG) 

to conduct a focused community engagement process to feed into the Risk Assessment 

phase of the development of the Community Climate Adaptation Plan. The purpose of 

this engagement is twofold: to learn from vulnerable populations in Waterloo Region as 

they may be disproportionately affected by climate change impacts, and engage 

community perspectives which have previously been underrepresented in the 

adaptation planning process. SSCG is focusing its outreach efforts on four target 

populations:  

1. Social service providers;  

2. People with lived experience (particularly, people living on low income, in 

precarious housing, or experiencing homelessness);  

3. Community or neighbourhood groups/associations; and,  

4. Indigenous peoples and organizations. 

Insights from these groups are intended to complement the technical work conducted 

with Community Partners in the various risk assessment meetings.  SSCG’s efforts to 

support the Region of Waterloo’s Community Climate Adaptation Plan focused on 

exploring two overarching questions:  

1. How will identified target populations be affected by the changing climate, and 

how effective are their current coping strategies with regard to different weather 

events and conditions?  
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2. What approaches can we use to ensure robust and meaningful community 

engagement with these populations in subsequent stages of this work?  

Engagement with various groups between May and July 2018, took many forms 

including email communications, short phone conversations, in-person meetings, 

attending already planned meetings or events, and hosting focus group discussions. As 

of the publish date of this report, SSCG was able to successful receive feedback from 

eleven different organizations and groups within Waterloo Region, with several other 

groups indicating interest in engagement at a later date in the adaptation planning 

process. These community engagement efforts will continue into the fall of 2018 to 

include individuals and groups that were not available during the spring and summer 

months.  
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4. Final Risk Assessment Scores 
The table below shows the results of the Risk Assessment as a prioritized list of impact statements, presenting the impacts from highest ranking risk scores to the 

lowest ranking risk scores. Each impact statement received a risk score for each consequence category (i.e., social, environmental, and economic) as well as one 

overall risk score. The social, economic, and environmental risk scores are out of a total 100 points, while the overall risk score is out of a total 300 points. The 

overall risk rankings are assigned based on the risk spectrum presented in Section 2.3. Generally, the colours presented in the table also correspond with the risk 

spectrum in Section 2.3. These scores were calculated using the assigned consequence and likelihood scores that were assigned in Community Partner Meetings 

#2 and #3. In some cases, scores have been altered slightly based on follow-up with workshop attendees and other community stakeholders.   

Note that the Engage Survey feedback results were not factored into the equation for the final risk assessment score, as participants did not assess the full list of 

impact statements in their original format. However, some quantitative results from the survey are captured in the last two columns. In the Engage Survey, 

participants were asked to gauge their level of concern with respect to simplified versions of the impact statements from a scale of 1 (Not Concerned) to 5 (Highly 

Concerned). These simplified impact statements were written to encompass several of the more specific impact statements that were considered by the 

Community Partners. These simplified statements are in the eighth column, and have been placed in the same row as more specific impact statements (third 

column) where they correspond with each other. The final (ninth) column includes the percentage of survey participants who indicated that the simplified impact 

statement was either a 4 or 5 on their level of concern. In cases where an impact was not captured in the Engage Survey, the box was marked N/A.  

 

Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

7 
Increased 
Rain Events 

Increased extreme precipitation 
events can lead to more 
accidents and emergencies.  

High: 75 High: 70 
Medium-Low: 

45 
Medium-
High: 190 

More accidents or 
emergencies 
caused by extreme 
weather 

64% 

13 
Increased 
Freezing 
Rain 

Increased freezing rain and 
winter storm events may 
increase hazardous road and 
walking conditions. 

High: 65 High: 75 
Medium-Low: 

40 
Medium-
High: 180 

More accidents or 
emergencies 
caused by extreme 
weather 

64% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

8 
Increased 
Rain Events 

Increased incidences of 
flooding may lead to 
displacement and/or evacuation 
of residents from flooded 
homes. 

Medium-
High: 64 

Medium-
High: 64 

Medium: 48 
Medium-
High: 176 

More accidents or 
emergencies 
caused by extreme 
weather 

64% 

27 
Changes in 
Temperature 

Temperatures increasing earlier 
in the spring/winter period can 
lead to faster/earlier thawing 
and snowmelt causing flooding, 
washouts, and property 
damage. 

Medium-
High: 60 

High: 70 Medium: 45 
Medium-
High: 175 

Road washouts 
and/or bridge 
closures due to 
increased rain 
and/or snowmelt 
which may cause 
flooding 

52% 

1 
Increased 
Rain Events 

Increase in quantity of rain and 
number of heavy rainfall events 
may increase overland riverine 
flooding from local 
watercourses. 

Medium-
High: 60 

Medium-
High: 60 

Medium: 45 
Medium-
High: 165 

Road washouts 
and/or bridge 
closures due to 
increased rain 
and/or snowmelt 
which may cause 
flooding 

52% 

3 
Increased 
Rain Events 

More extreme rainfall events 
may lead to erosion of 
riverbanks and hill sides 
causing bank destabilization 
and loss of habitat. 

Medium: 50 Medium: 50 
Medium-High: 

60 
Medium-
High: 160 

Increased water 
runoff damaging 
river banks and 
hillsides, making 
them less stable 
and affecting water 
quality 

74% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

34 
Changes in 
Temperature 

Changes in freeze-thaw cycle 
can cause frost movements 
which may damage 
infrastructure (roads, water, 
sewer). 

Medium-
Low: 40 

High: 65 
Medium-Low: 

35 
Medium: 

140 

Damage to 
buildings and other 
property from 
increased wind and 
ice storms 

65% 

22 
Decreased 
Precipitation 
Rain 

Increased periods of hot and 
dry weather may increase the 
risk of fire to the natural and 
built environment. 

Medium: 48 Medium: 52 
Medium-Low: 

40 
Medium: 

140 

Increased risk of 
fire during 
hotter/drier 
summers 

67% 

24 
Increased 
Wind and 
Storms 

Increase in wind speeds and 
storm events (including 
lightning and tornadoes) may 
lead to damages to the built 
environment and infrastructure. 

Medium: 45 High: 65 Low: 20 
Medium: 

130 

Damage to 
buildings and other 
property from 
increased wind and 
ice storms 

65% 

32 
Changes in 
Temperature 

Increase in seasonal 
temperature may lead to 
migration of new disease 
vectors and illnesses into the 
community. 

Medium-
High: 55 

Medium-
Low: 40 

Medium-Low: 
35 

Medium: 
130 

New diseases or 
illnesses coming to 
our area due to a 
changing local 
climate 

58% 

9 
Increased 
Rain Events 

Increased incidences of 
flooding may lead to exposure 
to illness and pathogens (water-
borne, molds, etc.). 

Medium: 44 Medium: 44 
Medium-Low: 

40 
Medium: 

128 

More water 
damage and mould 
issues from 
flooding due to 
increased rain 
and/or snowmelt 

56% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

18 
Decreased 
Precipitation 
Rain 

A decrease in precipitation may 
affect groundwater reserves 
and may lead to potable water 
shortages and or restrictions on 
water use. 

Medium-
Low: 36 

Medium: 44 Medium: 48 
Medium: 

128 

Decreased water 
availability in an 
extended drought 

81% 

16 
Increased 
Freezing 
Rain 

Increased freezing rain events 
can increase the use of road 
salt which may impact water 
resources. 

Low: 25 
Medium-
Low: 40 

Medium-High: 
60 

Medium: 
125 

Increased water 
runoff from roads 
and farmers' fields 
affecting water 
quality 

74% 

2 
Increased 
Rain Events 

Increased extreme precipitation 
events can lead to road 
washouts, bridge closures, and 
disruptions to transportation 
services. 

Medium: 45 Medium: 45 
Medium-Low: 

35 
Medium: 

125 

Road washouts 
and/or bridge 
closures due to 
increased rain 
and/or snowmelt 
which may cause 
flooding 

52% 

29 
Changes in 
Temperature 

Increase in summer 
temperatures can lead to risk of 
medical issues for vulnerable 
populations and outdoor 
workers. 

Medium-
High: 55 

Medium-
Low: 40 

Low: 20 
Medium-
Low: 115 

More extreme heat 
days causing heat-
related illnesses 
and/or air quality 
issues 

79% 

21 
Decreased 
Precipitation 
Rain 

Decreased precipitation in the 
summer may increase irrigation 
and lawn watering which leads 
to lower water table and 
competitive uses. 

Medium-
Low: 32 

Medium: 44 
Medium-Low: 

36 
Medium-
Low: 112 

Decreased water 
availability in an 
extended drought 

81% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

31 
Changes in 
Temperature 

Changes in seasonal 
temperatures may lead to 
shifting eco regions for flora and 
fauna communities and can 
lead to increase spread of 
invasive species and changes 
in native species. 

Medium-
Low: 36 

Low: 24 Medium: 52 
Medium-
Low: 112 

Changes to the 
types of plants, 
animals and other 
creatures that 
would normally be 
found in the local 
environment due to 
changing climate 
conditions 

57% 

39 
Changes in 
Temperature 

More extreme cold days can 
lead to increased incidences of 
burst pipes and water mains. 

Low: 28 Medium: 52 Low: 28 
Medium-
Low: 108 

Extreme cold 
causing burst pipes 
and water mains 

58% 

23 
Increased 
Wind and 
Storms 

Increase in wind speeds and 
storm events can lead to 
damage to urban trees, parks, 
trails. 

Medium-
Low: 40 

Medium-
Low: 40 

Low: 28 
Medium-
Low: 108 

More damage to 
trees, trails or parks 
from stronger winds 
or storms 

63% 

15 
Increased 
Freezing 
Rain 

Increased freezing rain events 
may result in damage to the 
urban tree canopy. 

Medium-
Low: 36 

Medium-
Low: 40 

Low: 28 
Medium-
Low: 104 

More damage to 
trees, trails or parks 
from stronger winds 
or storms 

63% 

14 
Increased 
Freezing 
Rain 

Increased freezing rain and 
winter storm events may 
increase damage to power lines 
resulting in prolonged power 
interruptions. 

Medium-
Low: 32 

Medium: 52 Very Low: 16 
Medium-
Low: 100 

More power 
outages caused by 
extreme weather 

70% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

25 
Increased 
Wind and 
Storms 

Increase in wind speeds and 
storm events may damage 
power infrastructure, leading to 
more frequent and prolonged 
power interruptions. 

Medium-
Low: 32 

Medium: 52 Very Low: 16 
Medium-
Low: 100 

More power 
outages caused by 
extreme weather 

70% 

6 
Increased 
Rain Events 

Heavier rainfall over a shorter 
time can increase stress on 
built infrastructure (e.g. 
buildings and sidewalks).  Low: 28 Medium: 44 Low: 24 

Medium-
Low: 96 

Road washouts 
and/or bridge 
closures due to 
increased rain 
and/or snowmelt 
which may cause 
flooding 

52% 

37 
Changes in 
Temperature 

More frequent extreme heat 
days over 30 degrees Celsius 
which will adversely impact air 
quality. 

Medium-
Low: 30 

Medium-
Low: 36 

Medium-Low: 
30 

Medium-
Low: 96 

More extreme heat 
days causing heat-
related illnesses 
and/or air quality 
issues 

79% 

20 
Decreased 
Precipitation 
Rain 

Decreased precipitation in the 
spring and summer may cause 
lower water levels in local 
watercourses and other surface 
water (ponds), negatively 
affecting ecosystems and 
biodiversity. 

Low: 24 Low: 28 
Medium-Low: 

40 
Medium-
Low: 92 

Changes to the 
types of plants, 
animals and other 
creatures that 
would normally be 
found in the local 
environment due to 
changing climate 
conditions 

57% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

35 
Changes in 
Temperature 

More days over 30 degrees 
Celsius may increase water 
temperature, which will lower 
the assimilative capacity of local 
watercourses. 

Low: 20 Low: 25 
Medium-Low: 

45 
Medium-
Low: 90 

N/A N/A 

5 
Increased 
Rain Events 

Increased precipitation in the 
summer may increase risk of 
water pollution from runoff (from 
farmlands and overland runoff), 
increasing the risk of algae 
blooms. 

Medium-
Low: 32 

Low: 24 
Medium-Low: 

32 
Medium-
Low: 88 

Increased water 
runoff from roads 
and farmers' fields 
affecting water 
quality 

74% 

26 
Increased 
Wind and 
Storms 

Increase in wind speeds and 
storm events may increase 
transportation disruption such 
as transit, emergency services, 
and airports. 

Medium-
Low: 36 

Medium-
Low: 32 

Very Low: 16 Low: 84 

Damage to 
buildings and other 
property from 
increased wind and 
ice storms 

65% 

40 
Changes in 
Temperature 

More extreme cold days can 
lead to isolation of vulnerable or 
rural populations. 

Medium-
Low: 40 

Low: 24 Low: 20 Low: 84 

Extreme cold days 
making it difficult to 
spend time with 
others (e.g. friends, 
family) 

58% 

33 
Changes in 
Temperature 

Increased winter temperatures 
can lead to decline of winter 
recreation and tourist 
opportunities in Waterloo 
Region. 

Medium-
Low: 32 

Low: 24 Low: 20 Low: 76 N/A N/A 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

30 
Changes in 
Temperature 

Increased temperatures in the 
summer can increase demand 
on electricity grid for air 
conditioning, increasing 
potential for power interruption. 

Medium-
Low: 30 

Medium-
Low: 33 

Very Low: 12 Low: 75 
More power 
outages caused by 
extreme weather 

70% 

17 
Decreased 
Precipitation 
Rain 

Decreased summer 
precipitation and higher 
temperatures may increase the 
probability of summer drought, 
affecting urban forest cover. 

Low: 20 Low: 24 Low: 28 Low: 72 
Decreased water 
availability in an 
extended drought 

81% 

11 
Increased 
Rain Events 

Increased quantity of rain may 
cause flooding of electrical 
infrastructure leading to 
blackouts. 

Low: 18 
Medium-
Low: 39 

Very Low: 12 Low: 69 
More power 
outages caused by 
extreme weather 

70% 

19 
Decreased 
Precipitation 
Rain 

Decreased summer 
precipitation and higher 
temperatures may put stress on 
local food supply and local 
agricultural industry. 

Low: 28 Low: 24 Very Low: 16 Low: 68 
Decreased water 
availability in an 
extended drought 

81% 

28 
Changes in 
Temperature 

Changes in seasonal 
temperature may lead to 
shifting eco regions for flora and 
fauna communities causing 
decreased yields of current 
crops and the need to change 
agricultural crops. 

Low: 28 Low: 24 Very Low: 16 Low: 68 

Changes to the 
types of plants, 
animals and other 
creatures that 
would normally be 
found in the local 
environment due to 
changing climate 
conditions 

57% 
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Impact 
ID 

Climate 
Event 

Category 
Impact Statement 

Social Risk 
Score 
(/100) 

Economic 
Risk Score 

(/100) 

Environmental 
Risk Score 

(/100) 

Overall 
Risk Score 

(/300) 

Associated 
Engage Survey 

Impact 

% of High-
level Concern 

in Survey 
Responses 

4 
Increased 
Rain Events 

More severe rainfall incidents 
can lead to waste water 
treatment plant bypass 
discharges to local 
watercourses. 

Very Low: 
15 

Very Low: 
15 

Low: 18 
Very Low: 

48 
N/A N/A 
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5. Interpreting Results 
The results from the Risk Assessment scoring represent the opinions and perceptions 

of a variety of stakeholders within Waterloo Region. Quantitative results have been 

utilized to inform the final risk score, while other qualitative feedback from various 

members help to ground-truth or bring attention to certain impacts that may have not 

scored as high in the various workshops or meetings, but that are still of great 

importance to the community. The distribution of the Risk Assessment results is 

displayed in Table 5 below. 

Table 5: Overall Risk Ranking Breakdown 

Overall Risk Ranking Number of Impacts 

Medium-High 6 

Medium 8 

Medium-Low 13 

Low 9 

None of the impacts received an overall risk score of Very Low (15-50), High (195-230), 

Very-High (195-230) or Extreme (267-300). This is not unusual when conducting a risk 

assessment using the BARC methodology, as an impact will rarely solicit high or 

extreme impacts across all three risk categories (e.g. social, environmental, and 

economic). More modest risk scores are incredibly common in Ontario municipalities. 

This is because Very High and Extreme risks capture catastrophic, irreparable damage 

that is not typically experienced in developed urban areas in Canada. For example, had 

the potential impacts included possibility of multiple deaths, irrecoverable loss of natural 

areas, and/or a collapse of the local economy, more high and extreme risk rankings 

would be warranted. In contrast, local impacts may be dangerous and harmful to the 

community but are unlikely to be catastrophic given existing plans and policies, 

population level, technological capabilities, diverse economy and capacity at the 

Region. Most local climate impacts, while potentially dangerous and harmful, are 

unlikely to be catastrophic.  

The risk assessment process is intended to function as a prioritization exercise, 

whereby impacts that rank high on the risk spectrum are brought forward into the 

Planning phase, while lower-ranking risks are not included in the final Adaptation Plan. 

This assessment is intended to help municipalities focus planning efforts on impacts 

that pose the greatest threat to the community. More information pertaining to impacts 

that will be brought forward into Planning is explained in Section 5.2. 

In terms of the highest-ranking risks (Medium-High) from the Community Partner 

meetings, four of the six impacts were in relation to increased rain events. These 

perceived risks may be due to the fact that the Waterloo Region, especially areas such 

as Wilmot, Woolwich, Wellesley townships, Cambridge, and Kitchener, have 

experienced numerous flood events in the past several years. Flooding and increased 
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rain events were also cited as a concern from the City of Cambridge Parks department, 

which indicated that they are seeing an increase of flooding in public parks.  

 While increased rain and flooding events were the highest-ranking climatic drivers, the 

consequences of these high-ranking impacts ranged across different categories, 

including public health and safety, damage to the built environment, and damage to the 

built environment. However, the majority of them had some type of public health and 

safety-related considerations (e.g. hazardous road conditions, increased evacuations, 

overland flooding, etc.). These concerns were echoed in some of the engagement 

activities conducted by SSCG. Impacts relating to dangerous walking, cycling or driving 

conditions (as they relate to freezing rain, roads washouts, etc.) were of significant 

concern to certain groups. These risks were especially important to people living with 

disabilities, parents of young children, and children themselves. Their concerns were 

most likely due to the fact that hazardous road conditions and overland flooding not only 

pose a threat to health and safety of individuals, but also to mobility and transportation, 

and thus quality of life.  

Other high-ranking impacts included Impact #3 “More extreme rainfall events may lead 

to erosion of riverbanks and hill sides causing bank destabilization and loss of habitat.” 

Erosion/destabilization was one of the highest-ranking natural environment-related 

impacts, however it scored fairly high across all three risk categories (Social = 50 

[Medium], Economic = 50 [Medium], Environmental = 60 [Medium-High]). Community 

Partners indicated that there could be isolated incidences of slope failures, which could 

impact public and private property. Moreover, there could be residual damage to and 

closure of roads, therefore disrupting community routines. Evidently, there are also 

significant environmental concerns, mostly as they relate to soil and vegetation, as well 

as water quality. Interestingly, 74% of respondents from the Engage Survey also 

indicated that this impact is of high concern.  

In terms of impacts that received risk rankings of Medium (i.e. an overall risk score of 

123-158), four of the impacts were related to damage to the built environment, including 

impacts #32, #22, #24, and #2. These included impacts to road and concrete due to 

freeze-thaw cycles, increased fire risk to structures and buildings due to warmer and 

drier weather, damage to buildings and households from more extreme weather events, 

and road washouts and property damage from increasing rain events. Two of the 

Medium risk impacts were also related to water quality and quantity, namely the risk of 

potable water shortages due to drier weather, and reduced water quality due to salt 

runoff. These impacts were also cited as highly concerning on the Engage Survey as 

indicated by 81% and 74% of respondents, respectively.  

Medium-Low was the largest group of all risk rankings, comprising approximately 13 

impacts. However, a number of these impacts ranked high on the Engage Survey 

feedback, as well as in the SSCG engagement outreach. One particular impact of note 

is #29 “Increase in summer temperatures can lead to risk of medical issues for 

vulnerable populations and outdoor workers”. While the Community Partner meeting did 
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rank the issue high on social risk (Medium-High), it only ranked a Medium-Low on the 

Overall Risk Score. Most likely this is due to the fact that the impact would not have 

significant consequences for environmental-related risks. However, 79% of respondents 

ranked this impact as either a 4 or 5 on their level of concern, indicating that extreme 

heat is an issue of significant importance to the public. Moreover, SSCG wrote in their 

engagement report that extreme heat was the most commonly cited concern among 

participants. Most notable, they were concerned over lack of access to air conditioning 

in housing, unmanageable overburden on shelter and other community services during 

times of extreme heat, and existing gaps in cooling centre hours (most specifically 

during evenings and weekends). This impact was also flagged by some Community 

Partners who are involved in heat alert and response as an impact that should receive a 

higher risk score, as low Economic and Environmental risk scores contributed to an 

overall low is a prime example of a Medium-Low risk that should be further 

contemplated and considered for planning in Milestone 3.  

Other Medium-Low impacts of note include impact “Increased freezing rain and winter 

storm events may increase damage to power lines resulting in prolonged power 

interruptions”, which 70% of Engage Survey respondents indicated they were highly 

concerned about. This issue was also of high concern for social service organizations, 

and how this impact would affect their ability to deliver services and keep their 

operations open. There is also a significant public health implications for vulnerable 

populations if they are without power for longer periods of time. If it’s inferred that a 

power outage from an ice storm event would take place during the winter months, this 

could result in cascading issues related to heating and cooking in people’s homes.   

In terms of the impacts that scored Low or Very Low, two of them were in relation to 

agricultural conditions – most notable impact #19 and impact #28. Interestingly, 81% of 

Engage Survey respondents identified drought as a concern, which relates to Impact 

#19 “Decreased summer precipitation and higher temperatures may put stress on local 

food supply and local agricultural industry”, and several Engage survey comments 

mention agriculture and local food as a concern. Impact #40 “More extreme cold days 

can lead to isolation of vulnerable or rural populations” on the other hand was one of the 

most commonly cited concern from stakeholders participating in SSCG’s outreach, but 

only received an overall risk score of Low, and a social risk score of Medium-Low, with 

Community Partners. These differences in perception illustrate the importance of 

conducting a broad stakeholder engagement process, as impacts that may not be 

broadly concerning may still be significantly impactful or concerning to more specific 

groups. In the case of impacts to agriculture, the Region plans to engage local farmers 

in a meeting or focus group after the main growing season of 2018 is completed, to gain 

a better idea of this group’s perceived concerns, and even opportunities, when 

considering the potential impacts of climate change and extreme weather.  
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5.1 Socioeconomic Considerations 
The notable socioeconomic risks identified through this project highlight the variety of 

ways a changing climate can disproportionately affect vulnerable populations. Income, 

social status, education, literacy, gender, culture, and social support network are 

strongly correlated with a community’s capacity to cope with climate impacts. In the 

Region of Waterloo, the most vulnerable populations include seniors, children and 

infants, socially and economically disadvantages, those with chronic illnesses, and 

residents in remote areas. Climate change impacts can cause disproportionate physical, 

mental, financial, and social stress on these groups by aggravating the existing 

socioeconomic inequalities that led to their exposure and vulnerability in the first place. 

In the Region of Waterloo, elderly residents and those who live in more rural, isolated 

conditions are at risk during extreme precipitation, snow buildup, and exceedingly hot or 

cold temperatures. Emergency response personnel and outdoor workers are also not 

immune to the effects of these conditions and may experience higher amounts of risk 

due to heat, rainfall, and an elevated number of calls. Critical systems such as schools, 

seniors’ homes, and hospitals can face stress and disruption.  In addition, social 

services that are typically available to support vulnerable groups may become 

overloaded and delayed. Power outages, which can occur with strong winds and heavy 

precipitation, can exacerbate extreme weather conditions, making them even more 

hazardous.  

Health and safety risks resulting from climate change also have notable indirect 

economic implications for the Region. Many of the prioritized impacts can prevent 

people from going to work, can cause short or long-term damage to businesses, and 

can incur costly emergency response efforts. The economic impacts can be significantly 

harmful to low income residents who experience property damage, loss of belongings, 

and high replacement costs for food and household items.  

As the Region moved into the action planning phase, it will be important to incorporate 

social risk and resilience into the identification and prioritization of adaptation actions. 

The Region intends to continue to actively engage with vulnerable populations and 

organizations that work directly with these stakeholders in order to develop a 

Community Climate Adaptation Plan that is inclusive of as many stakeholder 

perspectives as possible within the Waterloo Region.  

 

5.2 Impacts Moving Forward to Planning 
The purpose of the risk assessment process is to prioritize impacts that pose a 

significant threat to the Waterloo Region as a community. Through the risk assessment 

process, community stakeholders evaluated how projected impacts could affect the 

social, built, economic, and natural systems within the community. Impacts that have 

scored the highest in the risk assessment process will be brought forward into the 
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planning process, where the community will brainstorm adaptive actions to address 

them. 

While the final list of impacts will be finalized pending a final review from community 

partners, it is suggested that those impacts scoring risks scores of Medium or higher be 

brought forward into action planning. These would include: 

Table 6: Impacts with Risk Scores Medium or Higher 

Impact 
ID 

Impact 
Overall Risk 

Ranking 

13 
Increased freezing rain and winter storm events may 
increase hazardous road and walking conditions. Medium-High 

7 
Increased extreme precipitation events can lead to more 
accidents and emergencies.  Medium-High 

8 
Increased incidences of flooding may lead to displacement 
and/or evacuation of residents from flooded homes. Medium-High 

27 
Temperatures increasing earlier in the spring/winter period 
can lead to faster/earlier thawing and snowmelt causing 
flooding, washouts, and property damage. Medium-High 

1 
Increase in quantity of rain and number of heavy rainfall 
events may increase overland riverine flooding from local 
watercourses. Medium-High 

3 
More extreme rainfall events may lead to erosion of 
riverbanks and hill sides causing bank destabilization and 
loss of habitat. Medium-High 

34 
Changes in freeze-thaw cycle can cause frost movements 
which may damage infrastructure (roads, water, sewer). Medium 

22 
Increased periods of hot and dry weather may increase the 
risk of fire to the natural and built environment. Medium 

24 
Increase in wind speeds and storm events (including 
lightning and tornadoes) may lead to damages to the built 
environment and infrastructure. Medium 

32 
Increase in seasonal temperature may lead to migration of 
new disease vectors and illnesses into the community. Medium 

9 
Increased incidences of flooding may lead to exposure to 
illness and pathogens (water-borne, molds, etc.). Medium 

18 
A decrease in precipitation may affect groundwater 
reserves and may lead to potable water shortages and or 
restrictions on water use. Medium 

16 
Increased freezing rain events can increase the use of 
road salt which may impact water resources. Medium 

2 
Increased extreme precipitation events can lead to road 
washouts, bridge closures, and disruptions to 
transportation services. Medium 
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In addition to these impacts, a select number of impacts that ranked Medium-Low will 

be discussed at an upcoming Community Partner meeting to determine whether they 

should also be prioritized for action planning. Prioritization will be given to those impacts 

that ranked Medium-Low in the Community Partner Meetings, but were a) identified as 

under-rated by Community Partners in feedback to the preliminary risk assessment 

results, and/or b) considered highly concerning from members of the public who 

contributed to the Engage Survey, or where significant concern was noted among those 

engaged by SSCG.  

This suggested list will be discussed with the Community Partners to ensure that Low 

impacts with ‘Medium-Low’ overall risk scores, which are otherwise noted as posing 

significant risk to certain individuals, groups, assets, or natural areas in the community, 

are still carried through to action planning. As the Community Partners group has been 

involved in the research process to date, they are familiar with the impact statements 

and may suggest other impacts - those not included in the suggested list comprised of 

Tables 6 (above) and 7 (below) – as additional impacts to consider in action planning. 

The final selection of impacts to consider in action planning will therefore be an outcome 

of a future meeting with the Community Partners group.  

The table below includes suggested Medium-Low impacts that should be further 

assessed in the next Community Partner meeting, and brief justification for this 

assessment, for further consideration by community partners. 

Table 7: Medium-Low Risk Impacts to Consider for Planning 

Impact 
ID 

Impact Statement Reason for Assessment 

29 

Increase in summer temperatures 
can lead to risk of medical issues 
for vulnerable populations and 
outdoor workers 

Some Community Partners with 
expertise in this issue indicated that it 
deserves a higher risk rating. 
Significant impact to vulnerable 
populations as identified by SSCG. 
79% of Engage Survey respondents 
indicated this was of high concern.  
The ‘social’ risk ranking for this impact 
is ‘Medium-High’. 

21 

Decreased precipitation in the 
summer may increase irrigation 
and lawn watering which leads to 
lower water table and competitive 
uses. 

81% of Engage Survey respondents 
indicated this was of high concern. 
However, localized climate projections 
did not indicate a significant increase 
in drought conditions in the Region. 
The ‘economic’ risk ranking for this 
impact is ‘Medium’.  
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Impact 
ID 

Impact Statement Reason for Assessment 

14 

Increased freezing rain and winter 
storm events may increase 
damage to power lines resulting in 
prolonged power interruptions. 

70% of Engage Survey respondents 
indicated this was of high concern. 
Impact could pose significant 
cascading impacts due to below 
freezing temperature compounded with 
power outages. The ‘economic’ risk 
ranking for this impact is ‘Medium’.  

37 
More frequent extreme heat days 
over 30 degrees Celsius which will 
adversely impact air quality. 

79% of Engage Survey respondents 
indicated this was of high concern, and 
could pose threats to those with 
particular health conditions. However, 
smog days in the Region have actually 
decreased since the early 2000s 
despite increasing summer 
temperatures; however, localized air 
quality issues may still be a concern.  

5 

Increased precipitation in the 
summer may increase risk of water 
pollution from runoff (from 
farmlands and overland runoff), 
increasing the risk of algae 
blooms. 

81% of Engage Survey respondents 
indicated this was of high concern. 
Water bodies in Waterloo Region, 
including Conestoga Lake, have 
already experienced outbreaks of 
algae blooms.  

25 

Increase in wind speeds and storm 
events may damage power 
infrastructure, leading to more 
frequent and prolonged power 
interruptions. 

70% of Engage Survey respondents 
indicated this was of high concern. 
Recent extreme weather (high winds 
and ice) have resulted in localized 
power outages. The ‘economic’ risk 
ranking for this impact is ‘Medium’.  

 

5.3 Considerations of Risk Assessment Process and Action Planning 
While the Risk Assessment process involved the input of numerous stakeholders from 

various disciplines and sectors within the community, the Region recognizes that even 

broader stakeholder and public engagement is needed in the upcoming Planning phase 

of the CCA Plan. As the next steps of the planning process will involve brainstorming 

adaptive actions to address priority impacts, engagement with community leaders and 

implementers will ensure that adaptive actions identified in the planning process receive 

adequate participation, contribution and/or ownership from community stakeholders. It is 

important that the Community Climate Adaptation Plan is developed and tailored by the 

community, for the community, and that target audiences are involved in the design of 

the action plan.  
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6. Next Steps 
This risk assessment brings the Region to the completion of Milestone 2 of ICLEI’s 

BARC climate adaptation framework. Some adjustments to the final prioritized list of 

impacts will be performed in order to ensure that impacts that pose significant risk to 

certain individuals, groups, assets, or natural areas in the community continue into the 

action planning stage.  

The Region will then develop the Vision, Goals, and Objectives for the CCA Plan in 

order to determine the strategic direction of the document and outline what the needs to 

be achieved in relation to adaptation (see Section 6.1 below). The Region will then draft 

a selection of adaptive actions to address the priority impacts and achieve the draft 

goals and objectives (see Section 6.2 below). 

 

6.1 Vision, Goals and Objectives 
A workshop on Goals, and Objectives will be held with Community Partners in 

September 2018 once the Risk Assessment Report has been completed. The workshop 

will be centered around two primary components, namely the drafting of: 

 Goals – high level intentions that the community will strive towards. Goals can 
reference the specific climatic changes that are threatening the community, or 
they can be more guiding statements. 

 Objectives - Objectives are a more detailed and concrete breakdown of what 
needs to happen in order for the goals to be achieved with regards to priority 
impacts.  

 
The purpose of Goals and Objectives are to frame the strategic direction of the CCA 
plan, and outline what the community would like to achieve in relation to the priority 
impacts. For example, if an impact statement was “A decrease in precipitation may 
affect groundwater reserves and may lead to potable water shortages and or restrictions 
on water use” then one possible objective may be to “Reduce community water usage”. 
Adaptive actions will then be drafted later on in the process to outline how these 
objectives will be achieved.  
 

6.2 Action Planning and Additional Stakeholder Engagement 
Following the drafting of Goals and Objectives, the Region will begin brainstorming 

adaptive actions. As noted in Section 5.3, the Region will be reaching out to many more 

stakeholder groups in the community to receive their input and expertise in how they 

themselves, their organizations, or the Region can address climate change impacts. 

The visioning, scope, and action identification tasks as part of Milestone Three are 

intended to take place between September and December 2018.  

There are many different types of adaptation actions that can be used to respond to 

climate change impacts. These may include, but are not limited to: infrastructure-related 

responses, ecosystem-based adaptation, policy changes, communications with 
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residents or homeowner, forming strategic partnerships, etc. Actions can also include 

activities that are taken before an impact is observed (anticipatory) or after an impact 

has occurred (reactive). A successful community adaptation strategy will include a 

diverse set of adaptation approaches to address issues across a variety of sectors, and 

the Region of Waterloo will strive to ensure the CCA Plan includes a diverse set of 

adaptive actions. 

Developing the long list of actions will require input from many different stakeholder 

groups, all of which may need to be engaged in different ways. As such, the Region has 

a variety of upcoming stakeholder engagement activities planned. These include, but 

may not be limited to: 

 Public Forum: A public forum will be held in order to gain feedback from the 

public on the adaptation planning process. The Forum will be an opportunity to 

raise awareness of members of the public on local vulnerabilities and risks and 

will be an opportunity to engage them in commenting and adding to the Vision, 

Goals, and Objectives as identified by the Community Partners workshop in 

September. There may also be an opportunity to brainstorm adaptive actions the 

community could take at the local level to deal with priority impacts.  

 Business Breakfast: To help build capacity among business organizations to 

identify both economic development opportunities resulting from a changing 

climate, as well as climate-related threats to businesses continuity. The Region 

and ICLEI will host a Business Breakfast to get people thinking and talking about 

climate change from a business or economic development perspective. The 

Business Breakfast would feature highly engaging and interactive components 

that facilitate understanding of the current climate impacts, as well as how to 

build future capacity to prepare for and respond to these impacts. 

In addition to these two new methods of engagement, the Region will continue to host 

Community Partner meetings to receive feedback on all aspects of Milestone 3. The 

Region will also continue to work with SSCG to continue outreach with vulnerable 

populations, as well as using the Engage platform to collect online feedback from the 

broader public. Furthermore, there may be opportunities for the Region to present or 

meet with key organizations and groups where such engagement would broaden and/or 

deepen our understanding of community impacts and of the actions that could be taken 

to improve local resiliency; for example, the Region will seek to engage members of the 

local agricultural community after the main growing season.  
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Appendix A – Risk Assessment Materials 

Consequence Ratings for Social Factors 

 

 

Consequence 
Rating 

Public Health 
and Safety 

Displacement  Loss of 
Livelihood  

Cultural Aspects   

Catastrophic 
(5) 

Catastrophic 
(5):  
Large number 
of fatalities or 
serious injuries, 
or permanent 
illness 

Catastrophic (5):  
Large number of 
permanently 
displaced people 
on a widespread 
scale 

Catastrophic (5):  
Large 
disturbances 
leading to 
permanent 
changes in 
people’s normal 
routines and way 
of life 

Catastrophic (5):  
Unprecedented loss 
of cultural identity 
(i.e. traditions and 
customary practices) 
across the wider 
community (i.e. 
cancellation of 
flagship annual 
event) 

Major (4) 

Major (4):  
Isolated 
instances of 
fatalities or 
serious injuries, 
or long-term 
illness  

Major (4):  
Isolated 
instances of 
permanently 
displaced people 
on a widespread 
scale  

Major (4):  
Large 
disturbances 
leading to 
prolonged 
changes in 
people’s normal 
routines and way 
of life 

Major (4):  
Significant loss of 
cultural identity (i.e. 
traditions and 
customary practices) 
for multiple social 
groups 

Moderate (3) 

Moderate (3): 
Small number of 
injuries or cases 
of illness 

Moderate (3): 
Isolated 
instances of 
temporary 
displaced people 
on a widespread 
scale 

Moderate (3): 
Moderate 
disturbances 
leading to short-
term changes in 
people’s normal 
routines and way 
of life 

Moderate (3): 
Moderate impact on 
cultural identity (i.e. 
traditions and 
customary practices) 
for multiple social 
groups 

Minor (2) 
Minor (2): 
Near misses or 
minor injuries  

Minor (2): 
Isolated 
instances of 
temporary 
displaced people 
in localized 
areas 

Minor (2): 
Minor and short-
term changes to 
people’s normal 
routines and way 
of life 

Minor (2): 
Minor impact on 
cultural identity (i.e. 
traditions and 
customary practices) 
for a small number of 
social groups 

Negligible (1) 

Negligible (1): 
Appearance of 
a threat but no 
actual harm 

Negligible (1): 
Appearance of a 
threat but no 
actual 
displacement 

Negligible (1): 
No changes to 
people’s normal 
routine and way 
of life  

Negligible (1): 
Appearance of a 
threat but no actual 
impact on cultural 
identity (i.e. 
traditions and 
customary practices) 
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Consequence Ratings for Economic Factors 

Consequence 
Rating 

Property 
Damage  

Local Economy 
and Growth 

Community 
Livability  

Public 
Administration  

Catastrophic 
(5) 

Catastrophic (5):  
Catastrophic 
damage and 
costs incurred 
by the owner 
($$$$$) 

Catastrophic (5):  
City-scale decline 
leading to 
widespread 
business failure, 
loss of 
employment and 
hardship 

Catastrophic (5):  
Permanent 
decline in 
services, causing 
the city to be 
seen as very 
unattractive, 
moribund, and 
unable to support 
the community  

Catastrophic (5):  
Public 
administration 
would fall into 
decay and cease 
to be effective  

Major (4) 

Major (4):  
Major damage 
and costs 
incurred by the 
owner ($$$$) 

Major (4):  
City-scale 
stagnation such 
that businesses 
are unable to 
thrive  

Major (4):  
Widespread and 
severe decline in 
services and 
quality of life 
within the 
community  

Major (4):  
Pubic 
administration 
would struggle to 
remain effective 
and would be in 
danger of failing 

Moderate (3) 

Moderate (3): 
Moderate 
damage and 
costs incurred 
by the owner 
($$$) 

Moderate (3): 
Isolated areas of 
reduction in 
economic 
performance 
relative to current 
forecasts 

Moderate (3): 
Isolated but 
noticeable 
examples of 
decline in 
services 

Moderate (3): 
Public 
administration 
would be under 
severe pressure on 
several fronts 

Minor (2) 

Minor (2): 
Minor damage 
and costs 
incurred by the 
owner ($$) 

Minor (2): 
Inconveniences 
that cause minor 
shortfall relative 
to current 
forecasts 

Minor (2): 
There would be 
minor areas in 
which the 
community is 
unable to 
maintain its 
current services 

Minor (2): 
There would be 
minor instances of 
public 
administration 
being under more 
than usual stress  

Negligible (1) 

Negligible (1): 
No damage and 
costs incurred 
by the owner ($) 

Negligible (1): No 
real impact to the 
local economy 
and growth 

Negligible (1): No 
real pressure on 
current services  

Negligible (1): No 
real stress on 
public 
administration 
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Consequence Ratings for Environmental Factors 

 

 

 

 

Consequence 
Rating 

Air  Water Soil and 
Vegetation  

Ecosystem 
Function  

Catastrophic 
(5) 

Catastrophic (5):  
Very frequent 
periods of 
reduced air 
quality. 

Catastrophic (5):  
Irreversible, 
widespread 
reduction in water 
quality/quantity 

Catastrophic (5):  
Irreversible, 
widespread 
impacts to soil or 
vegetation 

Catastrophic (5):  
Major and 
widespread loss of 
ecological 
functions and 
irrecoverable 
damage  

Major (4) 

Major (4):  
Considerable 
increase in 
periods of 
reduced air 
quality in the 
medium term 

Major (4):  
Major, 
widespread 
reduction in water 
quality/quantity in 
the medium/long-
term 

Major (4):  
Major, 
widespread 
impacts on soil or 
vegetation in the 
medium/long-
term 

Major (4):  
Severe and 
widespread loss of 
ecological 
functions and 
damage that could 
be reversed with 
intensive efforts 

Moderate (3) 

Moderate (3): 
Moderate 
increase in 
periods of 
reduced air 
quality in the 
short/medium 
term 

Moderate (3): 
Moderate, 
widespread 
reduction in water 
quality/quantity in 
the 
short/medium-
term 

Moderate (3): 
Moderate, 
widespread 
impacts on soil or 
vegetation in the 
short/medium-
term 

Moderate (3): 
Isolated but 
moderate 
instances of 
damage to the 
ecosystem that 
could be reversed 
with intensive 
efforts  

Minor (2) 

Minor (2): 
Minor increase 
in periods of 
reduced air 
quality in the 
short term 

Minor (2): 
Minor, localized 
reduction in water 
quality/quantity in 
the short-term 

Minor (2): 
Minor, localized 
impacts on soil or 
vegetation in the 
short-term 

Minor (2): 
Isolated but minor 
instances of 
damage to the 
ecosystem that 
could be reversed  

Negligible (1) 

Negligible (1): 
Appearance of a 
threat but no 
real impact to air 
quality  

Negligible (1): 
Appearance of 
threat but no real 
reduction in water 
quality/quantity 

Negligible (1): 
Appearance of 
threat but no real 
impacts on soil or 
vegetation  

Negligible (1): 
Appearance of a 
threat but no real 
damage to the 
ecosystem and its 
functions  



 
 

Document Number: 2813069 

Appendix B – Community Partner Meeting Results 
The table below outlines the numeric likelihood, consequence and risk scoring results from two Community Partners meetings, which took place on April 16th, 2018 and May 9th, 

2018 respectively. 

The April 16th workshop had participants identify the likelihood on a scale of 1-5 (refer to Table 2: Likelihood Matrix).  The May 9th workshop focused on assigning consequence 

scores to the impacts using the consequence matrices presented in Appendix A. The results were then calculated by the Project Team to provide a risk score for each 

consequence category (social, environment, and economic) as well as one overall risk score. The results of this workshop formed the basis of the risk assessment process for 

the Region’s CCA Plan.  

ID# Impact Statement Likelihood 
Public 

Health and 
Safety 

Displacement 
Loss of 

Livelihood 
Cultural 
Aspects 

Social 
Risk 

Score 

Property 
Damage 

Local 
Economy 

and Growth 

Community 
Livability 

Public 
Administration 

Economic 
Risk Score 

Air Water 
Soil and 

Vegetation 
Ecosystem 
Function 

Environmental 
Risk Score 

Total 
Risk 

Score 

#7 
Increased extreme precipitation events 
can lead to more accidents and 
emergencies.  

5 4 5 4 2 75 5 3 3 3 70 3 2 2 2 45 190 

#13 
Increased freezing rain and winter storm 
events may increase hazardous road and 
walking conditions. 

5 4 3 3 3 65 4 4 4 3 75 1 1 3 3 40 180 

#8 
Increased incidences of flooding may 
lead to displacement and/or evacuation 
of residents from flooded homes. 

4 4 4 4 4 64 5 4 4 3 64 1 4 4 3 48 176 

#27 

Temperatures increasing earlier in the 
spring/winter period can lead to 
faster/earlier thawing and snowmelt 
causing flooding, washouts, and 
property damage. 

5 4 3 3 2 60 4 3 3 4 70 1 3 3 2 45 175 

#1 

Increase in quantity of rain and number 
of heavy rainfall events may increase 
overland riverine flooding from local 
watercourses. 

5 4 3 3 2 60 4 3 2 3 60 1 3 3 2 45 165 

#3 

More extreme rainfall events may lead 
to erosion of riverbanks and hill sides 
causing bank destabilization and loss of 
habitat. 

5 4 2 2 2 50 4 2 2 2 50 1 3 4 4 60 160 

#22 
Increased periods of hot and dry 
weather may increase the risk of fire to 
the natural and built environment. 

4 3 3 4 2 48 5 3 2 3 52 3 3 2 2 40 140 

#34 
Changes in freeze-thaw cycle can cause 
frost movements which may damage 
infrastructure (roads, water, sewer). 

5 3 2 2 1 40 4 3 3 3 65 1 3 1 2 35 140 

#32 
Increase in seasonal temperature may 
lead to migration of new disease vectors 
and illnesses into the community. 

5 4 1 3 3 55 2 2 2 2 40 1 2 2 2 35 130 
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ID# Impact Statement Likelihood 
Public 

Health and 
Safety 

Displacement 
Loss of 

Livelihood 
Cultural 
Aspects 

Social 
Risk 

Score 

Property 
Damage 

Local 
Economy 

and Growth 

Community 
Livability 

Public 
Administration 

Economic 
Risk Score 

Air Water 
Soil and 

Vegetation 
Ecosystem 
Function 

Environmental 
Risk Score 

Total 
Risk 

Score 

#24 

Increase in wind speeds and storm 
events (including lightning and 
tornadoes) may lead to damages to the 
built environment and infrastructure. 

5 4 2 2 1 45 4 2 3 4 65 1 1 1 1 20 130 

#9 
Increased incidences of flooding may 
lead to exposure to illness and 
pathogens (water-borne, molds, etc.). 

4 4 2 3 2 44 5 2 2 2 44 3 3 2 2 40 128 

#18 

A decrease in precipitation may affect 
groundwater reserves and may lead to 
potable water shortages and or 
restrictions on water use. 

4 3 2 3 1 36 2 3 3 3 44 1 4 4 3 48 128 

#2 

Increased extreme precipitation events 
can lead to road washouts, bridge 
closures, and disruptions to 
transportation services. 

5 3 2 3 1 45 3 2 2 2 45 1 2 2 2 35 140 

#16 
Increased freezing rain events can 
increase the use of road salt which may 
impact water resources. 

5 2 1 1 1 25 4 1 1 2 40 1 4 4 3 60 125 

#29 

Increase in summer temperatures can 
lead to risk of medical issues for 
vulnerable populations and outdoor 
workers. 

5 4 2 3 2 55 1 2 3 2 40 1 1 1 1 20 115 

#31 

Changes in seasonal temperatures may 
lead to shifting eco regions for flora and 
fauna communities and can lead to 
increase spread of invasive species and 
changes in native species. 

4 4 1 2 2 36 2 1 1 2 24 1 4 4 4 52 112 

#21 

Decreased precipitation in the summer 
may increase irrigation and lawn 
watering which leads to lower water 
table and competitive uses. 

4 1 1 3 3 32 3 3 3 2 44 1 3 3 2 36 112 

#23 
Increase in wind speeds and storm 
events can lead to damage to urban 
trees, parks, trails. 

4 4 2 1 3 40 4 2 2 2 40 1 1 2 3 28 108 

#39 
More extreme cold days can lead to 
increased incidences of burst pipes and 
water mains. 

4 2 2 2 1 28 4 3 3 3 52 1 3 1 2 28 108 

#15 
Increased freezing rain events may 
result in damage to the urban tree 
canopy. 

4 4 2 1 2 36 4 2 2 2 40 1 1 2 3 28 104 

#14 

Increased freezing rain and winter storm 
events may increase damage to power 
lines resulting in prolonged power 
interruptions. 

4 3 2 2 1 32 4 2 3 4 52 1 1 1 1 16 100 
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ID# Impact Statement Likelihood 
Public 

Health and 
Safety 

Displacement 
Loss of 

Livelihood 
Cultural 
Aspects 

Social 
Risk 

Score 

Property 
Damage 

Local 
Economy 

and Growth 

Community 
Livability 

Public 
Administration 

Economic 
Risk Score 

Air Water 
Soil and 

Vegetation 
Ecosystem 
Function 

Environmental 
Risk Score 

Total 
Risk 

Score 

#25 

Increase in wind speeds and storm 
events may damage power 
infrastructure, leading to more frequent 
and prolonged power interruptions. 

4 3 2 2 1 32 4 2 3 4 52 1 1 1 1 16 100 

#37 
More frequent extreme heat days over 
30 degrees Celsius which will adversely 
impact air quality. 

3 3 2 3 2 30 2 3 4 3 36 3 2 2 3 30 96 

#6 
Heavier rainfall over a shorter time can 
increase stress on built infrastructure 
(e.g. buildings and sidewalks).  

4 2 2 2 1 28 4 2 2 3 44 1 2 2 1 24 96 

#20 

Decreased precipitation in the spring 
and summer may cause lower water 
levels in local watercourses and other 
surface water (ponds), negatively 
affecting ecosystems and biodiversity. 

4 1 1 2 2 24 1 3 2 1 28 1 4 1 4 40 92 

#5 

Increased precipitation in the summer 
may increase risk of water pollution 
from runoff (from farmlands and 
overland runoff), increasing the risk of 
algae blooms. 

4 3 1 2 2 32 1 2 1 2 24 1 3 2 2 32 88 

#35 

More days over 30 degrees Celsius may 
increase water temperature, which will 
lower the assimilative capacity of local 
watercourses. 

5 1 1 1 1 20 1 1 1 2 25 1 3 2 3 45 90 

#40 
More extreme cold days can lead to 
isolation of vulnerable or rural 
populations. 

4 3 1 3 3 40 1 2 2 1 24 2 1 1 1 20 84 

#26 

Increase in wind speeds and storm 
events may increase transportation 
disruption such as transit, emergency 
services, and airports. 

4 3 2 3 1 36 1 2 2 3 32 1 1 1 1 16 84 

#33 

Increased winter temperatures can lead 
to decline of winter recreation and 
tourist opportunities in Waterloo 
Region. 

4 1 1 3 3 32 1 3 1 1 24 1 1 2 1 20 76 

#30 

Increased temperatures in the summer 
can increase demand on electricity grid 
for air conditioning, increasing potential 
for power interruption. 

3 3 2 3 2 30 2 3 3 3 33 1 1 1 1 12 75 

#17 

Decreased summer precipitation and 
higher temperatures may increase the 
probability of summer drought, affecting 
urban forest cover. 

4 1 1 1 2 20 2 1 2 1 24 1 1 2 3 28 72 

#19 

Decreased summer precipitation and 
higher temperatures may put stress on 
local food supply and local agricultural 
industry. 

4 1 1 3 2 28 1 3 1 1 24 1 1 1 1 16 68 
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ID# Impact Statement Likelihood 
Public 

Health and 
Safety 

Displacement 
Loss of 

Livelihood 
Cultural 
Aspects 

Social 
Risk 

Score 

Property 
Damage 

Local 
Economy 

and Growth 

Community 
Livability 

Public 
Administration 

Economic 
Risk Score 

Air Water 
Soil and 

Vegetation 
Ecosystem 
Function 

Environmental 
Risk Score 

Total 
Risk 

Score 

#28 

Changes in seasonal temperature may 
lead to shifting eco regions for flora and 
fauna communities causing decreased 
yields of current crops and the need to 
change agricultural crops. 

4 1 1 3 2 28 1 3 1 1 24 1 1 1 1 16 68 

#11 
Increased quantity of rain may cause 
flooding of electrical infrastructure 
leading to blackouts. 

3 1 2 2 1 18 3 3 3 4 39 1 1 1 1 12 69 

#4 
More severe rainfall incidents can lead 
to waste water treatment plant bypass 
discharges to local watercourses. 

3 1 1 1 2 15 1 1 1 2 15 1 2 1 2 18 48 
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Appendix C – Engage Platform Survey Results 
The Engage Platform is an online survey tool used by the Region of Waterloo to solicit 

community feedback on various community and corporate projects, plans, or events. 

The platform was used to compliment the Risk Assessment process for the Region’s 

Community Climate Adaptation Plan by having participants identified which climate 

change and extreme weather impacts concern them and why. More information 

concerning the Engage Platform can be found in Section 3.2 

Below is a summary of responses from the Engage Survey, which includes both 

quantitative and open-ended responses. In cases where open responses were required, 

a sampling of responses have been provided. 

Question 1  
The first question of the survey assessed the community’s level of concern with regards 

to various climate change related impacts. Participants identified on a scale of 1 (Not 

Concerned) to 5 (Highly Concerned) which impacts they were the most concerned 

about. These different impacts were divided by three major categories: Health and 

Safety, Built Environment, and Natural Environment. Participants were then asked why 

they were concerned about the identified impacts based on those three categories. A 

summary of responses from this question are provided in Tables 8 - 10, including a 

sample of the open-ended responses for each impact category.  

Question 1A) If the following Health and Safety-related impacts occur, how concerned are 

you that they would affect you, your loved ones, where you life or work and/or the broader 

community?  
The table below outlines the proportions of respondents according to their various levels 

of concern (1 to 5), for each Health and Safety-related impact.  

Table 8: Proportions of survey respondents by level of concern, for each Health and Safety-
related impact 

Impact to Health and Safety 5 
(Highly 

Concerned) 

4 3 
(Moderately 
Concerned) 

2 1 
(Not 

Concerned) 

More accidents or emergencies 
caused by extreme weather 

33.8% 29.7% 26.3% 5.8% 4.4% 

New diseases or illnesses coming 
to our area due to a changing 
local climate 

31.7% 25.6% 22.5% 10.6% 9.6% 

Increased risk of fire during 
hotter/drier summers 

34.9% 32.2% 19.9% 8.2% 4.8% 
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Impact to Health and Safety 5 
(Highly 

Concerned) 

4 3 
(Moderately 
Concerned) 

2 1 
(Not 

Concerned) 

More extreme heat days causing 
heat-related illnesses and/or air 
quality issues 

54.0% 24.9% 11.8% 6.2% 3.1% 

Extreme cold days making it 
difficult to spend time with 
others (e.g. friends, family) 

21.2% 19.9% 25.0% 22.3% 11.6% 

 

A) (open-ended responses) Why are you concerned about these potential Health and 

Safety-related impacts? Consider how they could affect you or your loved ones, your 

residence/shelter or place of work, and/or the broader community, if the impacts that 

concern you were to occur tomorrow. 

 Quality of life will be impacted, ease of travel, safety of elderly and young and 

disabled will be impacted, cost of home insurance and emergency service 

provision will increase. 

 As a farmer extreme weather will make growing food more difficult and more 

expensive. 

 As a homeowner – I’ve already seen increases in damages to my home because 

of extreme weather. As I plan to age in the region, I see this as an ongoing 

problem. 

 I'm most concerned about how extreme weather will impact the most vulnerable 

populations: those with mobility issues, families with infants, elderly, etc. 

 

Question 1B) If the following Built Environment-related impacts occur, how concerned are 

you that they would affect you, your loved ones, where you life or work and/or the broader 

community?  
The table below outlines the proportions of respondents according to their various levels 

of concern (1 to 5), for each Built Environment-related impact.  

Table 9: Proportions of survey respondents by level of concern, for each Built Environment-
related impact 

Impact to Built Environment 5  
(Highly 

Concerned) 

4 3 
(Moderately 
Concerned) 

2 1  
(Not 

Concerned) 

More water damage and mould 
issues from flooding due to 
increased rain and/or snowmelt 

29.0% 27.3% 25.9% 10.6% 7.2% 
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Impact to Built Environment 5  
(Highly 

Concerned) 

4 3 
(Moderately 
Concerned) 

2 1  
(Not 

Concerned) 

Damage to buildings and other 
property from increased wind 
and ice storms 

32.1% 32.8% 25.3% 5.5% 4.4% 

More power outages caused by 
extreme weather 

37.7% 31.5% 20.2% 7.2% 3.4% 

Extreme cold causing burst pipes 
and water mains 

26.8% 30.9% 26.1% 10.7% 5.5% 

Road washouts and/or bridge 
closures due to increased rain 
and/or snowmelt which may 
cause flooding 

25.0% 27.1% 29.5% 13.4% 5.1% 

 

B) (open-ended responses) Why are you concerned about these Built Environment-related 

potential impacts? Consider how they could affect you or your loved ones, your 

residence/shelter or place of work, and/or the broader community, if the impacts that 

concern you were to occur tomorrow.   

 It will disproportionately affect already disadvantaged communities. 

 I mostly worry about my financial ability to handle repairs and my ability to get to 

my place of work. 

 Not enough sustainable, or intelligently designed infrastructure for the general 

population to dwell, commute, or work in. 

 Our region has a lot of housing built in flooding-susceptible areas. It’s not clear 

that we will take hard zoning decisions that will make this less prevalent. And it’s 

clear that more serious weather are going to be coming more frequently. 

 

Question 1C) If the following Natural Environment-related impacts occur, how concerned 

are you that they would affect you, your loved ones, where you life or work and/or the 

broader community?  
The table below outlines the proportions of respondents according to their various levels 

of concern (1 to 5), for each Natural Environment-related impact.  
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Table 10: Proportions of survey respondents by level of concern, for each Natural 
Environment-related impact 

Impact to Natural Environment 5  
(Highly 

Concerned) 

4 3 
(Moderately 
Concerned) 

2 1  
(Not 

Concerned) 

Changes to the types of plants, 
animals and other creatures 
that would normally be found 
in the local environment due to 
changing climate conditions 

36.2% 20.8% 21.5% 13.7% 7.8% 

Increased water runoff from 
roads and farmers' fields 
affecting water quality 

44.5% 28.8% 14.7% 7.5% 4.5% 

More damage to trees, trails or 
parks from stronger winds or 
storms 

29.8% 33.2% 23.9% 9.0% 4.2% 

Increased water runoff 
damaging river banks and 
hillsides, making them less 
stable and affecting water 
quality 

35.2% 30.4% 20.8% 9.6% 4.1% 

Decreased water availability in 
an extended drought 

54.7% 25.6% 10.7% 5.2% 3.8% 

 

C) (open-ended responses) Refer to your answers above. Why are you concerned about 

these potential Natural Environment-related impacts? Consider how they could affect you 

or your loved ones, your residence/shelter or place of work, and/or the broader community, 

if the impacts that concern you were to occur tomorrow.   

 Water is crucial to life. Under valuing security of our water infrastructure will 

impact lives and could cripple our economy. 

 Sudden swings in weather may have a detrimental impact on local fauna and 

flora. Inadequate drainage and storm water capture systems can lead to pollution 

of existing aquifers and water tables that we all depend on. 

 I think having clean, good quality and plentiful water is the most important issue 

that we should focus on. It’s the most basic necessity in all our lives – humans, 

plants and animals. 

 Significant drought worries me the most – it impacts virtually every part of our 

lives. Our health, our economy, many of livelihoods and food security rely on it. 

Based on the above results, at least 131 respondents were at least Moderately (3) 

concerned about all 15 given impacts. Impacts that received the greatest High Concern 

(5) responses include “More extreme heat days causing heat-related illnesses and/or air 
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quality issues”; “More power outages caused by extreme weather”; “Increased water 

runoff from roads and farmers’ fields affecting water quality”; and “Decreased water 

availability in an extended drought”. 

Question 2 
The second question of the survey had participants identify the type of extreme 

temperature or weather event that they have experienced. Of the 295 total survey 

respondents, 271 responded to this question. They then assessed on a scale of 1 (Not 

Impacted) to 5 (Extremely Impacted) the degree to which the experienced event 

impacted various aspects of their lives. 

The table below outlines the results from Questions 2.a) and 2.b) described above. It 

identifies the six types of weather or climatic events (plus one other category), and 

includes the percentage of responses for each of the provided impact categories. The 

following five columns provide the average impact level identified by respondents from a 

scale of 1 – 5.  

Table 11: Average level of impact experienced by respondents, by type of experience 

Climatic 
Event 

% of 
responses 

Average 
of B) 
Health 
and safety 
of you 
and/or 
your 
loved 
ones 

Average 
of B) 
Damage 
to 
personal 
property 

Average of B) 
Damage to 
infrastructure 
or public 
services that 
you rely on 
(e.g. roads, 
paths, water, 
community 
services) 

Average 
of B) 
Quality of 
life after 
this event 

Average of B) 
Water, air 
quality, or 
other aspects 
of the 
environment 
that you rely 
on or that are 
important to 
you 

Drought 6% 2.07 3.00 2.17 2.53 *3.47 

Extreme 
Cold 

10% *3.00 2.33 2.68 2.19 2.23 

Extreme 
Heat 

21% *3.16 1.43 1.69 2.39 *3.38 

Flooding 9% 2.67 *3.13 *3.39 2.13 2.55 

Freezing 
Rain 

22% 2.76 2.55 2.95 1.82 2.18 

Strong 
Winds or 
Storm 

23% 2.19 2.89 2.87 1.85 1.96 

Other 9% 2.68 2.44 2.61 2.07 2.54 

The majority of respondents identified extreme heat, freezing rain, and strong winds or 

storms as weather events that have affected them. Respondents were more likely to 

indicate Health and Safety impacts if they were sharing an extreme cold or extreme 
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heat event, while lived experiences with flooding tended to include at least moderate 

damage to personal property or damages to infrastructure and public services. 

Respondents with extreme heat and drought experiences were more likely to report at 

least moderate impacts to the environment. Intersections between type of impact and 

type of climatic event where respondents experienced an average impact level of 

Moderate (3) or higher are highlighted with orange and an asterisk (*) in Table 11 

above.  

Question 2 also provided open-ended questions for participants to identify how they 

were affected by these climate-related or extreme weather events. A sample of these 

responses are provided below.  

2.c) How were you impacted by this event? Please describe how you experienced any of the 

types of impacts listed above. 

 Increased use in air conditioning. Inability to enjoy the outdoors. Decreased 

physical activity. 

 Freezing rain made it too dangerous for me to go out walking, I had to stay home 

until it melted.  It also caused substantial damage to the trees around my home.  

I believe there was also a power failure, but I don't know if that was related to ice 

buildup or a traffic collision. 

 Extreme heat lead to high demand for power to cool which lead to brown outs 

and black outs. For vulnerable people who don't have the capacity to regulate 

their temperature this resulted in heat stroke, heat exhaustion or death. My 

young son was impacted and had heat stroke 

 Wind caused some loss of shingles on our roof and a dead tree was uprooted 

along the tree line in our back yard. We paid about $150 to have someone repair 

the shingles and a tree company $450 to remove the tree and clean up the limbs 

of nearby trees to secure the area.  

In addition, Question 2 asked participants an open-ended question as to what it took for 

them to recover from these impacts. A sample of responses are provided below.  

2.d) What did it take to recover? Were there any lifestyle changes, programs/services, 

assistance from local organizations, or other actions taken to recover from this event? 

Please describe below. 

 Power was off for many hours but our fridge stayed cold and we were able to 

manage.  Not everyone was as lucky. 

 Variable weather and especially ice made it hard for my parents to stay in their 

house and was part of the reason they have moved into an apartment. 

 We have made some small changes to our behaviours at home and in our daily 

lives. We bought thermal curtains to hang in addition to our current ones, set the 

AC a little higher and spend more time in cool indoor spaces (the mall). We are 

considering major renovations to our home to increase our heat/cold efficiency 

but those are not small, easy or cheap changes.  
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 Extensive renovations had to be done, subfloor in the basement removed, the 

insurer refused to renew my insurance. 

Question 3 
The final question of the survey had participants identify whether they possess certain 

vulnerabilities to climate change. Participants were able to select more than one 

characteristic if they applied. The complete list of vulnerabilities included: 

1. I often work outdoors 

2. I am 65 years of age or older 

3. I live alone 

4. I would have a difficult time paying for the costs to recover from an emergency 

5. My home/shelter is in need of serious repair 

6. I have a disability that affects my mobility and/or ability to access services 

7. Prefer not to say 

8. Other 

Of 295 respondents, 180 (61%) identify as having at least one potential vulnerability to 

climate change- and extreme weather-related events. Sixty-two respondents (21%) 

identified as having more than one personal vulnerability, while 16 people (around 5% 

of respondents) identified as having three or four vulnerabilities).  

The most commonly-identified vulnerability was “I would have a difficult time paying for 

the costs to recover from an emergency” with 83 people (28% of respondents). 

Following this were "I am 65 years of age or older" and "I live alone" with 16% of total 

respondents each, and "I often work outside" (9% of respondents), " I have a disability 

that affects my mobility and/or ability to access services" (5%),"My home/shelter is in 

need of serious repair" (4%), and 3% prefer not to say. 7% of respondents cited 'Other' 

characteristics that make them feel vulnerable - some of the themes included having 

chronic illnesses, children or pregnancy, and lifestyles involving high amounts of 

outdoor travel or recreation. 

 
 

 

 

 


