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Executive Summary 
Climate disasters around the world and mounting scientific evidence make it clear that climate change is 
already upon us, despite global efforts to limit greenhouse gas emissions. The effects of a warming climate are 
apparent in Vernon, and the City has been challenged in recent years by climate-related events including 
flooding, landslides, and wildfires. This challenge will only increase in coming years, with future climate 
projections for the region indicating:  

• Increased temperatures year-round with the most rapid increase in summer and autumn daytime 
highs. Valley bottoms in the Regional District of the North Okanagan can anticipate 52 days of daytime 
highs over 30°C relative to the current 27 day average; 

• More days of rainfall in every season except summer, and increased precipitation on rainy days, 
posing flooding risk and challenges for Vernon’s infrastructure; 

• An increase in growing season length and reduction in frost days, which will drastically influence 
agriculture in Vernon; and 

• An increase in the frequency and severity of extreme weather events, including wildfires, wildfire 
smoke events, and severe storms, all of which will be further complicated by other climatic projections 
and are expected to become more difficult to respond to over time. 

These impacts require the City of Vernon to be proactive in how it addresses and manages climate change. As a 
first step, this Climate Change Adaptation Action Planning exercise identifies locally-relevant climate-related 
impacts, assesses associated vulnerability and risk, and outlines preliminary actions to address these impacts. 
Vernon already has a strong foundation to build on, with many local initiatives underway that relate to 
sustainability, emergency management, infrastructure, and asset management, and so these actions are 
designed to enhance existing initiatives wherever possible. Based on a series of workshops with a staff working 
group and key stakeholders, this document presents over 70 preliminary actions items across eight thematic 
areas: 

1. Water: Actions designed to maintain long-term water supply and quality. 
2. Natural Assets and Green Space: Actions designed to address invasive species, protect biodiversity 

and environmentally sensitive areas, and enhance municipal parks and public open spaces. 
3. Agriculture and Food Security: Actions designed to improve food security, support agriculture, and 

increase opportunities for local food production.   
4. Built Infrastructure: Actions designed to prepare municipal infrastructure (transportation, sewer, 

drainage) for changing climate conditions. 
5. Community Health and Well-being: Actions designed to increase community resilience to high 

temperatures and poor air quality resulting from a changing climate, and to increase social resilience.  
6. Emergency Response and Preparedness: Actions designed to prepare the City to respond to 

weather-related emergency events and climate-related hazards.  
7. Tourism and Economic Development: Actions designed to ensure Vernon’s economy remains robust 

in a changing climate, particularly winter tourism.  
8. Corporate Operations: Actions designed to ensure city staff and operations incorporate a climate 

lens. 

Important to note is that these preliminary impacts are only intended to provide the information necessary for 
future phases of work, and will need to be updated as new information becomes available during the 
development of Vernon’s Climate Change Action Plan.   
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1. Introduction 

The Climate Change Challenge 

Climate disasters around the world and mounting scientific evidence make it clear that climate change is upon 
us, despite global efforts to limit greenhouse gas (GHG) emissions (i.e. climate change mitigation). 

Warming temperatures associated with GHG emissions will bring increases in the volume and intensity of 
precipitation, shifting growing seasons, and higher frequency and severity of extreme weather events (e.g. 
wildfires and heat waves). These changes present profound consequences for natural, human, and built 
systems, and the economic and service sectors that are linked to them. 

In 2018, the National Aeronautics and Space Administration (NASA) highlighted that average global 
temperatures have already increased by 1° Celsius since the 1880s and will continue to rise for the next several 
decades1. Recognizing the threat, the Intergovernmental Panel on Climate Change (IPCC) has emphasized the 
need to limit global warming to 1.5°C above pre-industrial levels to limit the worst impacts of climate change2. 

This target is particularly important for Canada which, because of its northern latitude, is experiencing a rate of 
warming approximately twice the global average3. Canada has already warmed by an average of 1.7°C across 
the country (and up to 2.3°C in more northern areas) since 1948 when historical records became available. If 
GHG emissions are not drastically decreased soon, the country is projected to warm by an average of up to 6°C 
by 2100, relative to the period from 1986 to 20054. 

Addressing Climate Change in Vernon 

The effects of a warming climate are apparent in Vernon. Between 2017 and 2019, climate-related events 
including flooding, landslides and wildfires, and associated emergency creek works and services for wildfire 
evacuees cost the City approximately $775,000 after accounting for staff working hours and internal resources. 
Vernon has also seen declines in tourist numbers potentially correlated with climate-related events. For 
example, visitor centre attendance dropped by more than a third (from 17,365 in 2016 to 10,860 in 2018), 
correlated with periods of heavy wildfire smoke5. 

Climate change will have dramatic impacts on the region, its residents, and City operations, including: 

• Challenges for community health and well-being; 
• Strain on essential services, including healthcare;  
• Challenges with municipal infrastructure designed for historic climate patterns;  
• Threats to ecosystems, natural areas, and agriculture; 
• Challenges for local economic development.  

These impacts require the City of Vernon to be proactive in how it addresses and manages climate change (i.e. 
climate change adaptation). Resilience refers to the ability of a system to rebound from a shock or stress and, 
though this report, low-carbon resilience can be thought of as a merging of adaptation and mitigation, by 
responding to the negative impacts of climate change while simultaneously reducing emissions.  

 
1 NASA. (2019). 2018 Fourth Warmest Year in Continued Warming Trend, according to NASA, NOAA.  
2 United Nations Intergovernmental Panel of Climate Change (IPCC). (2018). Summary for Policymakers of IPCC Special Report on 
Global Warming of 1.5°C Approved by Governments. 
3 Environment and Climate Change Canada. (2019). Canada’s Changing Climate Report.  
4 Environment and Climate Change Canada. (2019). Canada’s Changing Climate Report.  
5 City of Vernon staff communication. 

https://climate.nasa.gov/news/2841/2018-fourth-warmest-year-in-continued-warming-trend-according-to-nasa-noaa/
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/Climate-change/pdf/CCCR_FULLREPORT-EN-FINAL.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/Climate-change/pdf/CCCR_FULLREPORT-EN-FINAL.pdf
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As a first step, this Climate Change Adaptation Action Planning report identifies locally-relevant climate-related 
impacts, assesses associated vulnerability and risk, and outlines specific adaptation actions to address higher 
risk impacts. It also includes preliminary guidance on how to carry out those adaptation actions. The Assessment 
is intended to feed into the City of Vernon’s upcoming Climate Action Plan, in conjunction with recently 
completed work on climate mitigation. As such, actions included in this report are primarily designed to provide 
the information necessary for future phases of work, rather than for public consumption. They should be 
updated to dovetail with mitigation actions wherever possible and updated as new information becomes 
available during the development of the Climate Action Plan. Actions should be edited to be widely understood 
across audiences prior to public engagement.  

• Section 1 provides background information on the need for adaptation action in Vernon, and the steps 
involved in the Assessment. 

• Section 2 outlines Vernon’s past and present plans, strategies, policies, and initiatives associated with 
climate change adaptation. 

• Section 3provides a review of Vernon’s projected future climate, along with associated impacts.  
• Section 4 prioritizes climate impacts by assessing likelihood, consequence, and overall vulnerability.  
• Section 5 sets out adaptation actions for Vernon sorted by thematic area, including both short- and 

longer-term projects. 
• Section 6 discusses key considerations moving forward, including the cost of inaction, potential for 

savings, and importance of equitable climate planning.  
• Section 7 provides a brief conclusion and indicates next steps for the City.  

Conducting the Assessment 

This Climate Change Adaptation Action Planning report was undertaken following the BC Climate Risk Assessment 
Framework6, modified to fit the context of adaptation planning for local governments (see Figure 1 below). It 
also drew from the currently under development modernization of the Hazard and Risk Vulnerability Assessment 
(HRVA)7 process and the ICLEI (Local Governments for Sustainability) Building Adaptive and Resilient Communities 
(BARC)8 program. The methodology followed four general steps, outlined below: 

 

Figure 1: BC Climate Risk Assessment Framework (graphic adapted from the Province of BC) 

Step 1 was completed by the consultant team, while impacts, vulnerabilities, and risks to the City and broader 
community, and preliminary actions to address these risks (Steps 2 through 4) were identified through two 
workshops with key stakeholders. Workshop participants included City of Vernon staff, members of the Climate 
Change Advisory Committee (CAAC) (a committee of Council), and representatives from other levels of 
government and partner organizations. Workshop outcomes were further refined with follow-up input from 
across these stakeholder groups. 

 
6 Government of BC. (2019). Strategic Climate Risk Assessment Framework for British Columbia. 
7 Government of BC. (2019). Hazard, Risk & Vulnerability Analysis. 
8 ICLEI Canada. (2017). BARC Program. 

Step 1: Understand 
local context
• Goals and objectives
• Plans and policy
• Potential gaps

Step 2: Identify 
climate impacts
• Climate science
• Climate-related 

hazards
• Impact statements

Step 3: Analyze 
vulnerability
• Vulnerability
• Likelihood
• Consequence

Step 4: Evaluate 
climate risks
• Risk rating
• Action planning

https://www2.gov.bc.ca/assets/gov/environment/climate-change/adaptation/climate-risk-assessment-framework.pdf
https://www2.gov.bc.ca/gov/content/safety/emergency-preparedness-response-recovery/local-emergency-programs/hazard-risk-and-vulnerability-analysis
https://icleicanada.org/barc-program/
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Stakeholders and partners paramount to the success of the Climate Change Adaptation Action Planning report 
include: 

Regional District of North Okanagan 
Greater Vernon Water 
Neighbouring municipalities 
Okanagan Indian Band 
Interior Health Authority 
Climate Action Advisory Committee 
Social Planning Council for the North Okanagan 
Vernon RCMP 
Greater Vernon Chamber of Commerce 
BC Agriculture & Food Climate Action Initiative 

Important to note is that the above process was not fully completed during the Assessment. Preliminary actions 
have been identified, but thorough action planning will take place during the development of the Climate 
Change Action Plan.   
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2. Understanding the Context 
Step 1 in developing adaptation actions involved generating a baseline understanding of Vernon’s local context, 
including local goals and objectives. The project team reviewed the City’s existing policies, plans, programs and 
projects that intersect with climate change adaptation, and then identified potential gaps and opportunities to 
enhance resilience. This review revealed that the City of Vernon has already shown leadership on 
environmental sustainability by developing and implementing a range of environmental policies and bylaws. 
Many of these efforts already contribute to enhancing climate resilience through the community. This 
Assessment focuses on building on existing initiatives and identifying gaps that require new actions.  

Having signed onto the BC Climate Action Charter, the City of Vernon has committed to achieving substantial 
GHG emission reductions and to creating a more sustainable community. The City’s Carbon Tax Revolving Fund 
supports this by providing a regular source of funding for climate action projects that can demonstrate 
corporate or community GHG reductions. The City has also established a Climate Action Advisory Committee to 
provide recommendations to Council on addressing climate change, and has trained a group of Climate 
Ambassadors to engage peer networks throughout the community on climate issues. 

The City’s Official Community Plan (OCP) aligns with the Charter by establishing policies on energy and emissions 
management. The OCP also sets priorities of protecting green spaces and sensitive areas, creating a culture of 
sustainability, protecting agricultural land, encouraging compact and complete neighbourhoods, and providing 
alternative transportation. Finally, it includes policies to protect life and property from natural hazards such as 
steep sloops, flooding, and wildfires.  

Additional policies and efforts that explicitly recognize the need for climate change adaptation include:    

• The Parks Master Plan recognizes climate change and includes goals and policies to foster resilience, 
including xeriscaping, emphasizing native species, and introducing edible plants into local parks.  

• The City’s Emergency Management Plan provides an overall framework for City staff to prepare for, 
respond to, and recover from extreme events. It includes a Hazards, Risks and Vulnerability Assessment 
(HRVA) which identifies extreme events of greatest relevance to Vernon today, with the top three risks 
deemed to be wildfires, floods, and dangerous goods spills. 

• The Community Wildfire Protection Plan outlines the impacts of climate change on local ecosystems and 
forests, along with how this will influence fuel management and wildfire threat reduction. It also 
identifies wildfire threats that could impact local development and makes recommendations to reduce 
overall threat levels through the OCP, zoning, and building bylaws 

• The Drainage Infrastructure Prioritization Study and Flood Hazard Mapping Study currently underway both 
incorporate a climate lens ensuring future projections are considered, including precipitation changes. 

Further to the policies noted above, there are many others that do not address climate change adaptation 
directly but still help to enhance the city’s resilience to a changing climate: 

• The Environmental Management Areas Strategy establishes guiding principles of protecting air and water 
quality, protecting natural areas and wildlife habitat, encouraging the development of alternative 
energy and community GHG emissions reduction.  

• The Sustainability Grants Program offers potential funding for projects that further Vernon’s 
sustainability goals, including conserving energy and protecting ecosystems.  

• The Attainable Housing Strategy makes numerous recommendations to increase social resilience, 
including expanding permitted types of housing to increase affordable housing stock. 

A more thorough description of plans and policies that intersect with climate change adaptation can be found 
in the Baseline Assessment conducted for this study, submitted as a companion to this report.  
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3. Identifying Climate Impacts in Vernon 
Step 2 was completed during Workshop 1, held with City staff, the CAAC, and other key stakeholders. The 
workshop focused on building awareness of climate projections specific to the Vernon area and identifying a 
range of potential impacts to the community from these anticipated changes.  

To determine how the future climate will impact Vernon, the project team used quantitative regional climate 
parameters to represent more general climate trends. For example, overall temperature changes were 
represented by variables such as hottest day of the year, days above 25°C and days above 30°C. Precipitation 
changes were sourced from wettest day of the year, 1-in-20 wettest day and more.  

Weather refers to the atmospheric conditions at a given location at a given time. These conditions 
generally occur over a short period and are subject to frequent change.   

Climate refers to the weather conditions prevailing in an area in the long term (i.e. years or decades).  

Climate change refers to variations in climatic conditions over time that have been observed in the past, 
along with future conditions that are anticipated based on these projections. 

This climate data was sourced from the Climate Projections for the Okanagan Region 2020 report9, developed by 
the Regional District of North Okanagan (RDNO) and Pacific Climate Impacts Consortium (PCIC). The report 
states that the science is intended to support local exploration of climate impacts and provide the basis for 
adaptation planning as it is used in this project. All climate projections were based on the Representative 
Concentration Pathway 8.5 (RCP8.5) or “business-as-usual” climate scenario10 (Figure 2). This scenario 
assumes that countries around the world are unable to achieve global, coordinated action on reducing GHG 
emissions, and is recommended by most institutions for climate change adaptation planning.   

 
9 RDNO & PCIC. (2019). Okanagan Basin Regional Climate Projections Report.  
10 United Nations Intergovernmental Panel on Climate Change (IPCC). (2013). Anthropogenic and Natural Radiative Forcing. In: 
Climate Change 2013: The Physical Science Basis.  

Figure 2: RCP pathways showing projected temperature changes in British Columbia under different GHG 
concentration scenarios based on global mitigation action (Figure courtesy of PCIC) 

PCDS (Provincial Climate Data Set) 
RCP8.5 
RCP4.5 
RCP2.6 

https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
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This conservative approach is necessary because, although mitigation efforts are underway both locally and 
globally, the world is essentially “locked-in” to a certain degree of climate change and the impacts that come 
with it. For adaptation action planning, using RCP8.5 covers the “worst-case scenario”, meaning that Vernon 
would be prepared for climate impacts experienced under RCP4.5 and RCP2.6 as well. 

Anticipated changes for Vernon under RCP8.5 are summarized below in three general categories: changes in 
temperature, changes in precipitation, and growing season changes. These changes will also be associated with 
an increase in the frequency and severity of extreme events. When a change from the past is described below, 
the ‘past’ is the common baseline period used internationally: 1971 to 2000. The values described below, unless 
noted otherwise, are for the valley bottoms in the Regional District of the North Okanagan (RDNO). More 
specific details are available in Appendix A.    

Changes in Temperature 

Vernon can expect an overall increase in temperatures across all seasons. January temperatures of the future 
will feel like March temperatures of the past and May will be similar to Augusts of the past. Other projected 
changes are noted below: 

• The hottest summer daytime high temperature in RDNO valley bottoms in the past was 35.9°C. By the 
2050s this is anticipated to increase 4.5°C on average closer to 40°C and by over 7°C by the 2080s to 
over 43°C.  

• In the past, valley bottoms in the region experienced approximately a week of days with temperatures 
above 30°C. By the 2050s, 16 days above 30°C are projected with 31 days by the 2080s.  

• Cooling degree-days (a measure of demand for air-conditioning in a building) is going to increase 
significantly by the 2050s and 2080s while heating degree days (a measure of demand for heating in 
buildings) will decrease 22% by the 2050s and 35% by the 2080s.  

• Winter days and nights are going to get warmer, with the coldest nights of the year increasing by 
approximately 6°C by the 2050s and 10°C by the 2080s.  

These temperature changes present several potential impacts for Vernon, including: 

• Ecosystems functions, with shifting ranges for native species and increased opportunities for invasive 
species, coupled with strain on natural systems from periods of prolonged drought; 

• Human health and well-being challenges, particularly from heat-related illness, smoke exposure from 
wildfires, and pressure on the water supply; 

• Threats to Vernon’s established economic drivers, such as agriculture and winter tourism. Note that 
taking advantage of a longer growing season and new opportunities for shoulder season recreation 
may somewhat alleviate these economic impacts. 

Changes in Precipitation 

Vernon is expected to see more days of rainfall overall in every season except for summer, and the amount of 
precipitation on the wettest days of the year is anticipated to increase 23% by 2080. The changes to total 
precipitation amounts (including rain and snow water equivalents) by season are: 

• Spring: increasing by 13% by the 2050s and 20% by the 2080s 
• Summer: decreasing by 11% by the 2050s and 19% by the 2080s 
• Autumn: increasing by 11% by the 2050s and 20% by the 2080s 
• Winter: increasing by 8% by the 2050s and 15% by the 2080s. 
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Other precipitation changes for Vernon include: 

• The amount of rain that falls over a consecutive five-day period is projected to increase by 16% by the 
2080s from 37mm in the past.  

• The amount of rainfall that falls in a 1:20 year return event rainstorm (5% chance of occurring in any 
year) will increase by 20% by the 2050s and almost 30% by the 2080s. 

• The North Okanagan region can anticipate a greater increase in rainfall on wet and very wet days than 
other regions in the Okanagan. On very wet days (99% percentile) valley bottoms in the RDNO can 
anticipate an increase of 45% by the 2050s and 89% by the 2080s from a baseline of 22mm.  

Shifting precipitation patterns present several key challenges for the region: 

• Vernon’s stormwater system may be overwhelmed by increased rainfall that can lead to localized 
flooding, causing damage to buildings and infrastructure;  

• Additional risk of flooding from BX Creek and other bodies of water, especially when rain aligns with 
periods of snowmelt; 

• Decreased slope stability and increased risk of landslide from heavier and more frequent rain events, 
which will also cause sedimentation that damages infrastructure and aquatic habitats; and 

• Strain on local potable water supplies from reduced summer rainfall, especially when compounded 
with warmer temperatures.   

Growing Season Changes 

Across the region, growing season length is projected to increase significantly, from a baseline period average 
of 227 days in the valley bottoms of the RDNO to 266 in the 2050s and 304 days in the 2080s. In addition, the 
number of frost days (where the daily minimum temperature is less than 0°C) is projected to decrease 47% by 
the 2050s and 69% by the 2080s. 

Considering longer growing seasons, extreme weather, and increased invasive species, it is almost certain that 
agriculture in Vernon will look drastically different than it does today by the 2050s and 2080s.     

Increase in Frequency & Severity of Extreme Events 

In line with the above changes, extreme weather events that were once rare in Vernon will become increasingly 
common over time. While specific projections have not yet been developed for the region, residents can expect 
the following: 

• Growing wildfire risk resulting from higher average temperatures and decreased summer rainfall. 
• Increased occurrence of wildfire smoke events linked to increased wildfire activity.  
• More frequent and intense storms caused by extra heat in the atmosphere and ocean. 

Extreme weather events will be further complicated by other climatic projections and are expected to become 
more difficult to respond to over time. For example, wildfires will become increasingly challenging to fight with 
increased average temperatures and decreased summer rainfall. Conversely, slopes that have been ravaged by 
wildfire will produce increased sedimentation during heavy rainfall throughout the seasons.  

The consequences of extreme events can be dire, and include; 

• Power outages from flooding and storms; 
• Downed trees and damage to buildings from wind gusts; 
• Significant physical and mental health impacts;  
• Economic losses during wildfire smoke events; and  
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• The need to activate emergency operations personnel more frequently, with cost implications for 
response and clean-up.  

Identifying Impacts & Opportunities 

Participants in Workshop 1 generated over 100 climate impacts specific to Vernon, including both challenges 
(e.g. impacts to winter tourism) and opportunities (e.g. lower heating bills). Following the workshop, these were 
refined by the project team to reduce redundancy and overlap, bringing this number to 74 impacts. Table 1 
below provides examples of key impacts of climate change that were brought forward for adaptation action 
planning, with full details available in Appendix B. Important to note, however, is that the City now has a record 
of all potential impacts that were discussed through this process, which can be considered in future adaptation 
planning efforts. 

 

Table 1: Key climate-related impacts that were used to develop adaptation actions for Vernon 

Projected 
Climate 
Trends 

Public Infrastructure / 
Water Supply 

Health & Well-being / 
Preparedness 

Land Use & Buildings / 
Economic 
Development 

Natural Assets & 
Green Space /  
Agriculture 

Hotter, drier 
summers 

Strain on water supply 

Increased health risk, 
especially for vulnerable 
residents 

Increased strain on 
hospitals and clinics 

Increased demand for 
A/C resulting in higher 
energy costs and stress 
on power grid 

Reduced water 
availability for irrigation, 
parks and agriculture 

Warmer 
winters 

Increased freeze/thaw 
damage to 
infrastructure 

Shorter lifespans of 
infrastructure 

Changes to travel habits 
and mode shift 

Lower heating bills 

Economic losses as a 
result of shorter winter 
sport seasons 

Increase in invasive 
species 

Increased 
frequency 
and intensity 
of 
precipitation 

Localized flooding when 
stormwater system is 
over capacity 

Decreased water quality 

Increased boil water 
advisories as turbidity 
and sedimentation 
increases 

Damage to older 
buildings not designed 
for damp conditions 

Increased landslide risk 
for prone areas 

Impacts to aquatic 
habitats 

Longer 
growing 
season 

Increased demand for 
irrigation water 

 
Opportunities for 
agriculture with longer 
growing season 

Possible advantages for 
agriculture and food 
security 

Increased 
frequency 
and severity 
of extreme 
events 

Increased power 
outages 

Increased costs to the 
City of clean-up 

Increased need for 
emergency response 
and clean-up 

Pressure on existing 
evacuation routes 

Increased closure and 
disruption of businesses 

Increasing insurance 
costs 

Threats to public safety 

Damage to crops 

 
During Workshop 1, participants also grounded impacts spatially through a mapping exercise. This process 
involved a map overlaid with three hazard layers: fire interface areas, areas at higher risk of flooding, and areas 
with steep slopes and higher risk of erosion. Considering these hazards and their own knowledge of the 
community, participants identified key challenge areas, including: 
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• Increased interface wildfire hazard at Kilkanee Estates and surrounding area, and Mission Hill Park 
including the elementary school 

• The dead-end at Eastside Road, leaving one option for fire egress 
• Increased flooding hazard near Polson Park, potentially affecting localized businesses, major 

transportation routes, and buildings downstream 
• Increased flooding hazard at the airport lands and surrounding area, sanitary infrastructure, and major 

transportation routes 
• Increased flooding hazard at the Recreation Centre, which also houses evacuees 

This map was not intended to be a comprehensive evaluation of hazards in Vernon, but rather to help 
participants to frame their thinking about climate change challenges in Vernon. Note that no geohazard areas 
were recorded within City limits. The outcomes of the mapping exercise are summarized in Figure 3. 
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Figure 3: Map of Vernon overlaid with hazard layers and participant-submitted areas of concern (Map courtesy of Licker Geospatial Consulting LTD.) 

Fire risk identified by workshop 
participants 

Flooding risk identified by workshop 
participants 
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4. Analyzing Vulnerability 

Vulnerability Assessment 

In Step 3, impact statements were prioritized to focus limited adaptation resources on the most effective areas 
for Vernon. This was done using a vulnerability assessment carried out in Workshop 1. The vulnerability 
assessment process followed ICLEI Canada’s Building Adaptative and Resilient Communities (BARC)11 approach to 
assess vulnerability by rating two factors:  

• Sensitivity, or the degree to which people or systems are either positively or negatively impacted by 
changing climate conditions; and 

• Adaptive capacity, the ability to prepare for and respond to impacts and consequences.  

Participants formed expertise-centred groups to rate vulnerability for each impact related to their expertise. 
After the initial group reviewed their ratings relative to each other, impacts were traded with another 
participant group for a check of ratings. In total, this resulted in 46 impacts being deemed as high-vulnerability 
(i.e. 3 and above on a 5-point scale) and 28 impacts as low-vulnerability (i.e. 2 and below out of 5). The full 
outcomes of this exercise can be viewed alongside the impacts in Appendix B. 

 

5. Evaluating Climate Risks 

Assessing Risk 

The first component of Step 4 (risk assessment) was completed in Workshop 2. Based on the results of the 
vulnerability assessment, participants assessed those impacts with higher vulnerability for overall risk by 
considering:  

• Likelihood of occurrence, based on the expected return period or probability of the hazard event or 
trend occurring in Vernon; and 

• The consequence of that impact should it occur, based on the severity of the consequence to people, 
property and the environment.   

In total, 46 high-vulnerability impacts were evaluated for risk. The BC Climate Risk Assessment Framework 
methodology was followed to rate risk and likelihood. Likelihood was rated for both past and future conditions, 
with past likelihood pre-populated ratings from Vernon’s HRVA12, where relevant. The 28 impacts with lower 
vulnerability ratings were not assessed for risk but were preserved for future planning endeavours. 

Preliminary Action Planning 

The second component of Step 4, action planning, was also started in Workshop 2. Important to note, however, 
is that this is only the beginning of the climate action planning process for Vernon. The outcomes presented in 
this section are to be considered preliminary actions and will need to be further refined through the 
development of the Climate Action Plan. Specifically, actions should be revised with publicly-accessible language, 
and assigned indicators for future monitoring and evaluation.  

 
11 ICLEI Canada. (2017). BARC Program. 
12 City of Vernon. (2017). Hazards, Risks & Vulnerability Assessment. 

https://icleicanada.org/barc-program/
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During the workshop, the results of the risk assessment were reviewed, discussed and “ground-truthed” with 
workshop participants. The impacts with lowest assessed risk were again reserved for future review with all the 
other impacts grouped into themes to be addressed for action planning. In focused groups, participants 
generated ideas and strategies to either reduce risk or capitalize on opportunities. 

In order to identify synergies and limit redundancies, the project team honed this initial set of actions through 
consultation with stakeholders including City of Vernon department managers, Mayor and Council, the CAAC, 
the Emergency Program Coordinator, and staff from the Regional District of North Okanagan and Interior 
Health. These refined actions were then categorized into eight themes, shown below. The preliminary actions 
introduced through this section are described in greater detail in Appendix C, along with first steps for 
implementation where established through the engagement process (e.g. lead City department). 

This Assessment sets direction in eight action areas: 

1. Water 
2. Natural Assets and Green Space 
3. Agriculture and Food Security 
4. Built Infrastructure 
5. Community Health and Well-being 
6. Emergency Response and Preparedness 
7. Tourism and Economic Development 
8. Corporate Operations 
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Theme 1: Water 

Seasonal water shortages were ranked among the top five anticipated risks from climate change for British 
Columbia13, and Vernon in particular14. Hotter, drier summers combined with reduced snowpack in the winter 
will put stress on our water supply, leading to earlier drawdown of the reservoir and reducing overall availability 
for irrigation, as well as both commercial and domestic use. Demand for water will simultaneously increase as 
the local population grows, making efforts to conserve and supplement the local water supply a key issue in 
addressing climate change.   
 
Water infrastructure is also at risk from climate change. Increased precipitation will affect the frequency at 
which the MacKay reservoir fill and require release, and can create an increase in the number or severity of 
landslides and erosion, especially following particularly dry summers. With increased precipitation and storm 
events also comes increased turbidity and sedimentation in the water supply, which can lead to an increase in 
the number of boil water advisories. Protecting water supply infrastructure from these impacts will be an 
important area of focus in ensuring the City’s continued resilience.  

Objective 1: Ensure sustainable long-term operation of the water supply system and take 
measures to increase water conservation. 

PRELIMINARY ACTIONS 
Increase water conservation efforts:  

• education on water conservation for both tourists and residents,  
• promoting rain barrel use and xeriscaping on public and private lands. 
• Incorporating guidelines for water conservation in new and re-development projects 

Request that the RDNO investigate the enforcement of water use and water meter bypass methods. 
Advocate to the Province to: 

• Allow reclaimed water use as a non-potable supply (including for crop production) with plans for 
future connection to GVW non-potable distribution system 

Support the Regional District of North Okanagan – Greater Vernon Water (RDNO-GVW) grant application 
process for larger reservoirs. 

 

Objective 2:  Maintain the quality of the water supply with regional partners. 

PRELIMINARY ACTIONS 
Increase planting and bank stabilization efforts where steep slopes could impact water supply infrastructure. 
Provide City support for RDNO-GVW federal grant applications with respect to added water filtration 
treatment to Mission Hill Water Treatment Plant to avoid boil water advisories. 
Work with local partners (e.g. RDNO-GVW, District of Coldstream) on stormwater management best practices 
to protect shared water source (e.g. Kalamalka Lake, Duteau Creek Reservoir). 

  

 
13 Province of BC. (2019). Preliminary Strategic Climate Risk Assessment for British Columbia.  
14 City of Vernon. (2017). Hazards, Risks & Vulnerability Assessment. 

https://www2.gov.bc.ca/assets/gov/environment/climate-change/adaptation/prelim-strat-climate-risk-assessment.pdf
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Theme 2: Natural Assets & Green Space 

With changes in climate will come warmer annual temperatures, drier summers, and heavier precipitation. 
Many of these changes are likely to negatively impact local ecosystems, including impacts from increases in 
extreme events such as heat waves and storms.  As natural ranges change, species at risk may be at even 
greater risk, while invasive species (e.g. pine beetle, zebra mussels) may become more successful. As such, 
there is a need to continue and expand on efforts to reduce the spread of invasives and preserve local 
biodiversity, both for the sake of local species and the enjoyment of Vernon residents. Bolstering the resilience 
of local parks through the selection of resilient, drought tolerant plant species and enhancing the urban forest 
will also help to improve the health of local ecosystems while providing amenities that reduce water 
consumption, reduce flooding, and provide shade from the summer heat. 
 

Objective 1: Ensure ongoing responsiveness to invasive species in a changing climate. 

PRELIMINARY ACTIONS 
Continue existing education and identification programs for invasive species (e.g. Clean, Drain, Dry; Clean 
Before You Play; Don't Move a Mussel). 
Monitor and remove invasive species in City parks and municipal lands. 
Review existing bylaws relevant to invasive species management and update where needed. 
Provide support for neighbourhood weed pulls. 

 

Objective 2: Continue protection of biodiversity, riparian areas and environmentally sensitive 
areas in a changing climate. 

PRELIMINARY ACTIONS 
Work with the Regional District of North Okanagan (RDNO) and FLNRORD to identify parts of the city for 
habitat protection and improvement in the Official Community Plan (OCP). 
Prevent habitat fragmentation by protecting a comprehensive network of corridors and large natural areas 
(hubs and sites). 
Provide direction to developers on suitable vegetative species and development features that enhance 
habitat values. 
Preserve existing riparian habitat and wetlands through partnerships, zoning, and improvement of the 
implementation of the Environmental Management Strategy (including review of the Development Permit 
Exemptions). 
Implement aquatic and riparian habitat restoration projects. Work with partners to develop a prioritized list 
of potential restoration projects and seek funding for implementation. 
Work with the Province to improve the management of local lakes (where possible) to the benefit of aquatic 
species. 
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Objective 3: Integrate climate change considerations into the planning and operations of 
municipals parks, naturalized areas, and public open spaces. 

PRELIMINARY ACTIONS 
Develop climate design guidelines for parks and recreation fields to increase access to potable water, 
drainage and shade: 

• Identify and apply best practices for field drainage 
• Investigate and pilot more drought tolerant grass species 

Finalize and adopt a revised Landscape Standards Bylaw that includes climate resilient species and ensure 
applicability to City parks and municipal lands: 

• Incorporate xeriscaping in landscape standards and implement via attrition 
• Identify bee-friendly plants in the Landscape Standards Bylaw 
• Integrate FireSmart principles 

Create an Urban Forest Management Plan using a climate lens. Focuses to include: 
• Improve tree maintenance for healthy tree canopy including proactive maintenance for windthrow 

and breakage 
• Identify new pests and diseases to monitor for  
• Identify the tree species that will flourish under future climate and develop a tree list for public 

planting (may consider sharing this more broadly with developers and the public) 
• Identify areas to prioritize for increased canopy cover (e.g. in this assessment, several areas 

identified such as active transportation routes) including existing private parking lots 
• Utilize City bylaws, standards, and permitting processes to ensure adequate canopy, root crown and 

root growth space is provided for trees to mature to optimal size on public and private property 
Review and update the Tree Protection Bylaw to reduce canopy losses. Encourage residents to plant trees that 
enhance species diversity. 
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Theme 3: Agriculture & Food Security 

While a longer growing season and fewer frost days can have many positive implications for the region’s 
agricultural sector, others will need to be addressed in order to protect from risks to productivity. Later frosts, 
early budding, severe storms, and drought will all affect the region’s local economy, and could even begin to 
threaten local food security as the viability of global food networks come under increasing pressure. Efforts to 
protect the integrity of agricultural systems and the production of local food will help to ensure Vernon’s 
community and economy remain strong.  

Objective 1: Improve food security, support agriculture, and increase opportunities for local food 
production.   

PRELIMINARY ACTIONS 
Protect Agricultural Land Reserve (ALR) land.  
In partnership with neighbouring municipalities, undertake a food security assessment to establish 
institutional needs, including next steps to improve Vernon's food security and access to local food. 
Work in partnership with community groups to enhance pollinator habitat throughout the city. 
Encourage diversification of local food production including small-scale gardening and investigate the use of 
public lands (undeveloped lands, municipally-owned lands and boulevard/park areas) for food production. 
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Theme 4: Built Infrastructure 

A changing climate will necessarily impact a city’s structures and services. This is largely because while current 
industry practice is to design infrastructure based on historical climate patterns, these parameters are 
increasingly irrelevant. As a key service, transportation infrastructure is vulnerable to increasing freeze/thaw 
cycles and to extreme conditions such as hail and rainstorms. In addition to direct impacts to the infrastructure, 
transportation is also likely to be more frequently disrupted. Community members with existing mobility 
challenges may have trouble accessing services, while businesses’ supply chains and customers may be 
impacted.  

With respect to water infrastructure, pipes or culverts designed to be “right sized” for historical rainfall patterns 
will likely be inefficient or insufficient in addressing the climate of the decades to come. Sewer and stormwater 
infrastructure are commonly impacted by the increased frequency and intensity of rainfall anticipated with 
climate change. Higher water tables can increase infiltration to the sanitary sewer leading to potential backups, 
impacts to septic fields and damage caused by localized rainfall-related flooding. More frequent extreme events 
will also require us to update traditional approaches to maintenance schedules and asset management. 
Managing both traditional and natural assets with a climate lens, and combining green or natural asset-based 
solutions with more traditional infrastructure will ensure that investments will be functional throughout their 
lifespans.  

Objective 1: Prepare transportation infrastructure to ensure that mobility is maintained in a 
changing climate. 

PRELIMINARY ACTIONS 
Identify vulnerable populations who may have mobility challenges during extreme weather events (e.g. 
storms, heat waves) and ensure their mobility needs are met. 
Identify ideal location and species for shade tree plantings close to active transportation corridors, including 
the public pedestrian realm. 
Initiate and complete a strategy to ensure transit and related infrastructure is resilient to climate change (e.g. 
all-weather bus shelters). 
Increase road maintenance budget and resources for roads, active transportation infrastructure and public 
spaces in the winter as freeze/thaw events increase in frequency. Investigate alternative asphalt mixes to 
cover extremes in temperature, looking to the north for examples. 
Increase public safety during ice events: 

• Increase public education on safety during ice events  
• Increase availability of sand/salt for the public. 
• Adjust road clearing priorities in terms of transportation hierarchy to ensure pedestrian safety 

during snowfall/ice events 
Use flood hazard mapping to identify roads that may become floodways or flooded during events, and 
ensure road closure procedures are up to date and shared with emergency management. 
Complete cost-benefit analysis of high-friction road surfaces to reduce rear-end collisions and accidents and 
incorporate results into design standards. 
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Objective 2: Protect the functionality of sewer and drainage infrastructure from a changing 
climate. 

PRELIMINARY ACTIONS 
Increase the resilience of the sewer network by: 

• Continuing to provide back-up power to the sewer lift stations 
• Undertaking a sanitary flow monitoring study and creating a plan for capacity improvements 
• Assessing inflow and infiltration when replacing failing or aging infrastructure  

Review restrictions on commercial/industrial inputs to the sanitary system. 
Increase private side sewer resilience by: 

• Continuing to provide incentives for landowners to connect to the municipal sewer system 
• Providing incentives for backflow preventers on private side connections during renovations or 

street work 
Improve functioning of green infrastructure and natural assets (e.g. wetlands) to improve the water quality of 
drainage-receiving water bodies. 
Identify alternative means of on-site drainage and water management. Revise bylaws as necessary and 
provide homeowner education materials for retrofit projects. Review allowable site coverage levels and 
consider making a requirement around permeable paving. 
Require storm water management plans that take extreme weather events and flood mapping into 
consideration at time of development permit for all multifamily developments. Enforce water retention for all 
subdivisions to ensure post-development and pre-development storm water run-off levels are equal. 
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Theme 5: Community Health & Well-being 

As one of the top five risks to the province, human health impacts from heat is of primary concern to 
municipalities preparing for climate change. Members of the community that are more vulnerable to extreme 
heat include seniors living alone, children, pregnant women and those with pre-existing medical conditions. 
Buildings are not always designed with air conditioning making indoor temperatures high as well. Increased 
health risk during extreme heat and decreased thermal comfort in buildings with implications for health will 
therefore both be important areas of focus for Vernon. 

Alongside heat events, record-breaking air quality alerts around the province due to wildfires have occurred 
over the last five years, during which time visits to the doctor with asthma or respiratory complaints spiked. 
Increasing risk to health from smoke, especially for those most vulnerable, will be a priority in protecting the 
most vulnerable from the impacts of climate change. Repeated extreme events can also put pressure on the 
mental health of both those impacted and those responding. 

Community connections are an important indicator of well-being and are key to improving resilience to climate-
related events. Post-event studies continuously illustrate that knowing your neighbours and looking out for 
each other improves response and recovery from events. 

Objective 1: Increase community resilience to high temperatures and poor air quality resulting 
from a changing climate.  

PRELIMINARY ACTIONS 
Develop a Heat Response Strategy for the community. 

• Work with seniors housing providers and non-profit housing providers to ensure vulnerable 
populations have access to cooling and/or cooling centres. 

• Provide landlords with education on how to assist residents under heat extremes. 
• Develop a communications strategy for health alerts. 

Develop a Clean Air Space Strategy within public buildings and private facilities to provide both emergency 
clean air facilities during poor air quality days, and identified permanent clean air locations. 

• Work with local health authorities to educate residents on "at home" air filtration treatment options. 
• Identify means of improving local air quality (e.g. anti-idling bylaw, road dust mitigation). 
• Support building industry education and capacity in strategies for improved air filtration. 
• Develop a communications strategy for health alerts. 

Using examples from elsewhere, develop a resilient buildings information sheet or checklist for developers, 
with the longer-term plan to move toward requirements. 

 

Objective 2: Increase community awareness and ability to anticipate and respond to the impacts 
of climate change.  

PRELIMINARY ACTIONS 
Develop a Social Resilience Strategy, in partnership with local social service organizations and adjacent 
municipalities. Strengthen neighbourhood connections by fostering peer support systems, to share 
knowledge of climate action and provide support during and following extreme events. 
Coordinate with emergency program preparedness messaging to include awareness building about the 
impacts of climate change including health and social impacts. 
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Theme 6: Emergency Response and Preparedness 

The frequency and magnitude of natural hazards that cities have been preparing for and responding to 
historically are both changing as the climate changes. Natural hazards expected to worsen due to climate 
change include landslides, rainfall-related flooding, storms (wind, hail, heavy rain, etc.) and wildfires. With an 
increased number of storms also comes the potential for direct impacts, such as power outages and increased 
closure and disruptions to businesses, institutions, and services. Indirect impacts such as increased boil water 
advisories and infrastructure impacts from increased stream erosion also of concern. Emergency management 
needs throughout the emergency management cycle, from preparedness to recovery, may tax municipal 
capacity. Steps are underway to prepare Vernon for changes to flood hazard and debris flow/landslide hazard 
and must continue to build resilience to these hazards. Community wildfire planning will continue with a 
renewed focus given the increasing risk. 

Objective 1: Update emergency policies, processes and plans, and improve regional relationships, 
to ensure that the City is prepared to respond to more frequent and compounding weather-related 
emergency events. 

PRELIMINARY ACTIONS 
Update Disaster Response Routes and Emergency evacuation routes and associated mapping. 

• Complete an analysis of existing infrastructure (unpaved roads and off-road trails) to identify 
emergency exit routes and incorporate findings into emergency response plans, disaster response 
routes, and the development approvals process 

• Complete adoption of amended Development Cost Charge Bylaw and prioritized construction of 
emergency access/recreational trails (for emergency access routes), and establish a timeline for 
construction 

• Plan and map evacuation routes and shelter facilities for wildfire risk 
Employ best practices for advanced notification of extreme events through communication plan and app 
deployment. Expand the uptake of the Vernon Connect mobile phone app to a wider audience. Install 
signage advertising the app and use a media/communications strategy to improve awareness. 
Review the existing emergency program with new knowledge about increasing climate-related hazards and 
compounding events. Consider preparing, responding and recovering from emergency events.  

• Assess resourcing allotted and new funding or staff needs.  
• Develop a recovery plan for immediate action following emergency events and integrate with 

Emergency Operations Centre (EOC) deployment. 
• Review existing emergency response plan(s) to ensure they cover hazards exacerbated by climate 

change. Develop initial response guidelines for specific climate-related hazards such as landslides, 
wildfires and flooding. 

• Prioritize development of business and social service continuity plans corporately, including plans 
specific to flooding, and provide template for external use. 

• Develop a small business preparedness education campaign. 
• Establish communications protocol to be used in the event of power outages. Incorporate 

communications protocol into Emergency Operations Centre (EOC) procedures. 
• Promote personal and business storage of 72 hours of supplies, including potable water 
• Strengthen communication protocols and relationships for disaster response with regional 

stakeholders and partner organizations. 
• Work with BC Hydro to understand system limits and likelihood of power outages. 
• Promote weather-related contingency plans for event organizers. 
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Objective 2: Identify and address public and private infrastructure asset vulnerabilities to climate-
related hazards such as flooding, landslides and storms. 

PRELIMINARY ACTIONS 
Complete flood hazard mapping study and overland flow route study that is already underway: 

• Identify upslope areas with geotechnical risk from increased precipitation and stability issues, 
updating Development Permit Areas Guidelines as necessary 

• Work with the Province (lake level control) to update flood construction levels 
• Utilize flood hazard mapping studies to identify specific properties at risk from flooding or landslide, 

and incorporate into long-term property acquisition strategy 
• Prioritize high risk areas for implementation of flood mitigation efforts, including changes in zoning 

and bylaws, ensuring coordination with neighbouring jurisdictions (e.g. RDNO, Okanagan Indian 
Band (OKIB), District of Coldstream) 

Identify critical infrastructure (including facilities) in high risk areas and investigate options for floodproofing 
or relocation.  
Work with Emergency Management BC on relocation or rebuilds of property in locations that have been 
flooded, along with messaging and options provided to property owners so that they understand risk of 
replacement in the face of ongoing increases in precipitation and increased flood risk. 
Complete a mapping study of landslide vulnerability, risk and flow potentials. Prioritize design build based on 
high risk areas defined in studies (i.e. soil analysis, conceptual design, groundwater table studies). 
Create sediment ponds and catchments on local creeks, such as Oyama Creek, and Coldstream Creek. Note 
this is already underway at BX Creek. 

 

Objective 3: Improve municipal response preparedness and resilience to wildfires. 

PRELIMINARY ACTIONS 
Review, update and implement the Community Wildfire Protection Plan (CWPP) and update any associated 
development regulations, including the delineation of interface areas in the DPA as risk increases. 

• Identify a department to undertake 'ownership and implementation' of the CWPP 
• Update the CWPP with an eye to inform land use decisions on undeveloped lands 
• Consider downzoning and OCP amendments to restrict future growth in hazardous areas 
• Establish formal partnerships with regional organizations and forest harvesting companies to better 

manage interface fire areas, forest harvesting practices, and processing 
Prepare a fuels management plan and program for nearby watersheds. Coordinate with Greater Vernon 
Water (GVW) for processes that are already underway.   

• Identify opportunities for volunteer assistance in fuels management on both private and Crown 
land, and include consideration of liability 

• Provide an enhanced wood chipping program for fuel loading 
Review municipally derived emergency response funding through an equity lens rather than equality lens, as 
taxation will be inequal throughout the City based upon risk/proximity to wildfire interface. 
Advocate to the Province for more easily accessible, multi-year funding to support development and 
implementation of CWPPs. Identify internal resources to streamline grant application process. 
Expand and undertake education and fire prevention programs, including FireSmart, to reduce occurrences 
of human-caused fires. 
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Theme 7: Tourism & Economic Development 

Supporting the many tourists and visitors who come to enjoy the area’s natural assets comprises an important 
part of the Vernon economy, particularly with respect to opportunities for winter sports. Unfortunately, climate 
change is threatening the viability of this sector as the winter warms and the season shortens, prompting the 
need for local service providers to revaluate and perhaps diversify the kinds of activities they offer. The 
increasing severity and frequency of forest fire events may also threaten local businesses as the prevalence of 
air quality advisories increase across the region may deter tourism in the summer months. A robust economic 
development strategy that includes a climate change lens will help to protect Vernon’s local economy. 

Objective 1: Provide support services to the tourism and recreation sector to build resilience to 
shifting seasonal climate patterns and ensure viable tourism offerings. 

PRELIMINARY ACTIONS 
Support efforts of Silver Star and Sovereign Lake Nordic Area  to diversify activity offerings.  
Review recreation programming using a climate lens to provide suitable recreation options for residents and 
tourists year-round. 
Identify economic opportunities for shoulder season tourism in a future climate scenario.  
Promote indoor tourism and recreation opportunities during wildfire smoke events and heat waves. 

 

Objective 2: Integrate economic resiliency into local business and economic development support 
services, as well as the Economic Development Strategy. 

PRELIMINARY ACTIONS 
Integrate economic resilience into the Economic Development Strategy: 

• Work with the local insurance industry to identify municipal risk mitigation efforts and provide 
incentives for owners to reduce their exposure (e.g. mortgage insurance program) 

• Ensure City staff are up to date on changes in the insurance industry related to flood and fire (for 
municipal facilities as well as businesses) and able to provide information to homeowners 

• Provide seminars for real estate professionals to learn about current and future risks, and work the 
City is doing in response 
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Theme 8: Corporate Operations 

Responding comprehensively to the climate challenge requires incorporating climate-related information into 
processes, procedures and decision-making across the organization. The Federal Government currently 
requires application of a “climate lens” prior to funding any infrastructure projects. The lens ensures 
appropriate questions and assessments are being completed prior to large investments, and is quickly 
becoming a best practice in climate change governance.  

Both the Federal and Provincial Governments have also highlighted the importance of incorporating climate 
risk into asset management. Maintenance regimes may require changes and renewed assets cannot be 
planned with historical climate in mind. Another element of building climate resilience is improving awareness 
and capacity of staff, partners and community. Climate champions or leaders are key to continuing successful 
implementation of climate adaptation action throughout the organization and community. 

Objective 1: Incorporate a climate lens into budgeting, procurement, and asset management. 

PRELIMINARY ACTIONS 
Add climate variability and unpredictability contingency funds to City budget to account for more frequent 
extreme events. 
Ensure disaster recovery funding is included in Parks Operations budget. 
Update asset management policies and procedures to include climate risk:  

• Include backup power and power supply protection 
• Use examples and lessons learned from asset management plans that have applied a climate lens 
• Appoint City staff member to be active in provincial and federal efforts to include climate risk in 

asset management 
Incorporate a climate lens in a review of infrastructure design standards and specifications, as well as 
regulatory bylaws and development design standards. 

 

Objective 2: Incorporate a climate lens into staff culture and organizational policies and 
procedures.  

PRELIMINARY ACTIONS 
Guide population and employment growth to encourage intensification and density, helping to shape 
complete, compact, mixed-use communities that support public transit. 
Encourage development to incorporate passive building design features that keep buildings cool without 
reliance on air conditioning. 
Explore opportunities for green roofs on institutional, commercial, industrial and large residential 
developments. 
Reduce the impacts of surface parking lots by increasing canopy coverage and use of alternative paving 
surfaces. 
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Objective 3: Increase staff capacity to address the variability and scope of climate change on 
municipal operations and services. 

PRELIMINARY ACTIONS 
Identify staff across departments to initiate a Climate Action staff working group. 

• The working group will be responsible for tracking implementation of adaptation and mitigation 
actions and coordinating projects and advocacy with stakeholders 

Expand the role of the City's social planning function, including creation of a full-time permanent position for 
social planner.   
Help build awareness and knowledge among staff through prominent information on climate (e.g. 
projections) and through lunch and learn events.  
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6. Considerations Moving Forward 

Costs & Savings 

Climate change has already taken a dramatic toll on communities across Canada. From 2013 to 2019, 
Canadians have experienced some of the most disruptive and costly climate-related extreme events ever 
recorded, each resulting in significant economic losses and human harm: 

1) 2013 Calgary flood: Heavy rainfall on the melting snowpack in the Rocky Mountains led to flooding 
that caused five fatalities and as much as $6 billion in financial losses and property damage15.  

2) 2016 Fort McMurray wildfire: More than 590,000 hectares of land burned, over 2,400 homes and 
buildings lost, two indirect fatalities, and a cost of over $9 billion16; 

3) 2017 British Columbia wildfire season: A total of 1.2 million hectares of land burned, the largest area 
in BC’s history at that time, costing over $649 million in fire suppression and leading to the declaration 
of a provincial state of emergency17;  

4) 2017 Ottawa River flood: This one-in-100-year flood caused $223 million in damage and forced 
approximately 850 people from their homes18,19; 

5) 2018 Eastern Canada heat wave: The humidex reached 48°C in some locations, with 93 heat-related 
fatalities reported through Quebec20; 

6) 2018 British Columbia wildfire season: More than 1.3 million hectares of land burned with a total 
cost over $615 million, coupled with 22 days of air quality advisories in the Lower Mainland21; and 

7) 2019 Ottawa River flood: After several rounds of heavy rain, the Ottawa River reached levels even 
higher than in 2017, forcing the evacuation of more than 6,000 residents and causing two fatalities22. 

Fortunately, the costs of these extreme events can be offset to a substantial degree through early adaptation 
actions. Recent studies from leading organizations have observed very high rates of return-on-investment for 
adaptation action, with cost-benefit rations ranging from 2:1 to 10:1. On a global scale, it is estimated that 
investing $1.8 trillion between 2020 and 2030 could yield $7.1 trillion in economic benefits23. In the North 
American context: 

• The American National Institute of Building Sciences (NIBS) suggests that proactive prevention 
measures to eliminate, reduce or adapt to climate hazards can generate savings of $6 for every $1 
invested, depending on hazard type and location24;  

• The Insurance Bureau of Canada (IBC) and Federation of Canadian Municipalities (FCM) report that the 
benefits of climate adaptation outweigh costs by a ratio of 6 to 125. 

  

 
15 City of Calgary. (2018). The flood of 2013. 
16 University of British Columbia. (n.d.) Fort McMurray and the Fires of Climate Change.  
17 Province of BC. (2019). Wildfire Season Summary. 
18 Ottawa River Regulation Planning Board. (2017). Summary of the 2017 Spring Flood. 
19 Ottawa Business Journal. (2017). Ottawa-area Flooding Caused $223M in Insurable Damages: Industry.  
20 Environment and Climate Change Canada. (2019). Canada’s Top Ten Weather Stories of 2018.  
21 BC Wildfire Service. (2018). Wildfire Season Summary. 
22 CBC News. (2019). From floods to fires to weird Arctic weather, Environment Canada releases top 10 weather stories of 2019. 
23 Global Commission on Adaptation. (2019). Adapt Now: A Global Call for Leadership on Climate Resilience.  
24 National Institute of Building Sciences. (2017). Natural Hazard Mitigation Saves: 2017 Interim Report. 
25 Insurance Bureau of Canada (IBC) & Federation of Canadian Municipalities (FCM). (2019). Investing in Canada's Future: The 
Cost of Climate Adaptation.  

https://www.calgary.ca/UEP/Water/Pages/Flood-Info/Flooding-History-Calgary.aspx
http://cases.open.ubc.ca/fort-mcmurray-and-the-fires-of-climate-change/
https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-history/wildfire-season-summary
https://www.ottawariver.ca/docs/2017_Spring_Flood_Summary.pdf
https://obj.ca/article/ottawa-area-spring-flooding-caused-more-223m-insurable-damages-industry-association
https://www.canada.ca/en/environment-climate-change/services/top-ten-weather-stories/2018.html#toc1
https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-history/wildfire-season-summary
https://www.cbc.ca/news/technology/top-ten-weather-2019-1.5401490
https://cdn.gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf
https://www.fema.gov/media-library-data/1516812817859-9f866330bd6a1a93f54cdc61088f310a/MS2_2017InterimReport.pdf
http://assets.ibc.ca/Documents/Disaster/The-Cost-of-Climate-Adaptation-Summary-EN.pdf
http://assets.ibc.ca/Documents/Disaster/The-Cost-of-Climate-Adaptation-Summary-EN.pdf
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Adaptation actions generate these returns based on three components26:  

1) Avoided and reduced future loses; 
2) Economic benefits from reducing risk, increasing productivity, and driving innovation; 
3) Co-benefits, or social and environmental impacts of adaptation actions that can help support or 

advance other community goals and objectives. 

In Vernon, these co-benefits might include: 

• Reduced energy costs; 
• Improved air and water quality; 
• Protecting and preserving green spaces and sensitive areas; 
• Enhanced livability and services; 
• Job creation in emerging sectors; and 
• Increased community and neighbourhood level preparedness and connection. 

Considering the above factors, climate adaptation represents a very sound investment for the City of Vernon 
and there is an economic, environmental, and social imperative to taking early action. 

Social Equity 

A person or a population’s vulnerability to the impacts of climate change is a function of their exposure to a 
hazard, their sensitivity to that hazard, and their capacity and resources to adapt. As the City of Vernon works to 
implement adaptation actions, it is important to remember that while climate change will impact everyone in a 
community, some residents will be disproportionately affected and will not be able to adapt or recover from 
these impacts without additional assistance. These “frontline” communities include: 

• Those experiencing systemic inequity, including racialized groups; 
• New Canadians, including recent immigrants and refugee communities; 
• People with lower incomes; 
• Older adults; 
• Pregnant women and young children; and 
• Those with disabilities and pre-existing health concerns. 

As described by the Urban Sustainability Directors Network (USDN), an equitable approach to climate change 
preparedness planning aims “to fairly distribute the benefits and burdens of climate change and climate action 
through a community-driven planning process that empowers those most affected to shape the decisions that 
will impact their lives”27. Addressing underlying causes of inequity, empowering communities and groups to 
develop and shape adaptation strategies, and addressing barriers to adaptation actions are all positive steps to 
a more equitable climate adaptation effort. 

 
26 Global Commission on Adaptation. (2019). Adapt Now: A Global Call for Leadership on Climate Resilience.  
27 Urban Sustainability Directors Network (USDN). (2017). Guide to Equitable Community-driven Preparedness Planning. 

https://cdn.gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf
https://www.usdn.org/uploads/cms/documents/usdn_guide_to_equitable_community-driven_climate_preparedness-_high_res.pdf
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7. Conclusion & Next Steps 
The City of Vernon is already feeling the effects of climate change and this will continue to intensify in the 
future. Both City operations and the everyday activities of individuals will all be challenged by projected climatic 
changes, including hotter and drier summers, warmer winters, more frequent and intense precipitation, and 
extended growing seasons. Many of the impacts will be difficult to cope with, such as increased wildfire and 
flooding hazard, but there are also potential benefits for the community (e.g. reduced heating cost, new 
agricultural opportunities).   

Responding to these climate change impacts requires a combination of leadership and partnership. The City of 
Vernon will need to practice both to enhance climate resilience through the community especially in key areas 
such as emergency response, food security, transportation, and the provision of services. As a leader, the City 
must thoroughly integrate adaptation measures into its own policies and operations, while continuing to lead 
the way on climate mitigation. As a partner, the City will need to coordinate and cooperate on adaptation 
actions with local businesses, community organizations, neighbouring municipalities, and other levels of 
government, as well as the residents of Vernon. 

Through the Climate Change Risk and Vulnerability Assessment, the project team, City staff, and a wide range of 
stakeholders generated the preliminary adaptation actions presented through this report. Next steps for the 
City are to:  

• Contrast and compare adaptation actions with work that has taken place on climate change mitigation, 
looking for potential crossover and synergies; 

• Identify implementation details and potential indicators of success for each action; 
• Reword actions to be more accessible to the public; and 
• Use this list of refined actions to form the basis of Vernon’s new Climate Action Plan. 
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Acronyms & Glossary 

Acronyms 

ALR: Agricultural Land Reserve 

BARC: Building Adaptive and Resilient 
Communities 

CAAC: Climate Change Advisory Committee 

CO2: Carbon dioxide 

CWPP: Community Wildfire Protection Plan 

DPA: Development Permit Areas 

EOC: Emergency Operations Centre 

FCM: Federation of Canadian Municipalities 

FLNRORD: Ministry of Forests, Lands, Natural 
Resource Operations & Rural Development 
Contacts 

GHG: Greenhouse gas 

GVW: Greater Vernon Water 

HRVA: Hazard, Risk and Vulnerability Assessment 

IBC: Insurance Bureau of Canada 

ICLEI: International Council for Local 
Environmental Initiatives 

IHA: Interior Health Authority 

IPCC: Intergovernmental Panel on Climate Change 

OCP: Official Community Plan 

OKIB: Okanagan Indian Band 

NASA: National Aeronautics and Space 
Administration 

NIBS: National Institute of Building Sciences 

PCIC: Pacific Climate Impacts Consortium 

RDNO: Regional District of North Okanagan 

RCP: Representative Concentration Pathways 

USDN: Urban Sustainability Directors Network 

 

Glossary 

Adaptation: Adjusting decisions, activities, and actions based on observed or expected climate conditions, with 
the goal of moderating the negative impacts of climate change and capitalizing on beneficial opportunities. 

Adaptive capacity: The ability to prepare for these impacts or respond to the consequences. 

Climate: Longer-term trends in atmospheric conditions over years or decades. 

Climate change: Variations in climate over long time periods that have been observed and are projected to 
occur in the future (30-year periods typically). 

Co-benefits: Improvements to the community that occur alongside climate mitigation and adaptation actions, 
such as improved public greenspace or enhanced public transportation.   

Consequence: The potential damage, disruption, or strain experienced should a climate-related event occur. 
Consequence can range from minor (inconvenience) to severe (e.g. loss of life). 

Extreme weather: Unpredictable, unexpected, and severe weather for a given location, including occurrences 
such as heat waves, droughts, storms, and tornados. 

Greenhouse gas (GHG): Gases that trap heat in the atmosphere and contribute to climate change by absorbing 
infrared radiation (e.g. carbon dioxide, chlorofluorocarbons, methane). 

Impact statement: A brief summary of potential climate-related impacts to a given climate projection, which 
should be specific and actionable. 

Likelihood: The expected return period or probability of the hazard event or trend occurring. 

Mitigation: Measures taken to limit GHG emissions and associated global warming. 
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Natural assets: Environmental features and ecosystems that provide people with vital services, such as 
aquifers, forests, streams, and riparian areas.  

Resilience: The capacity of a social, environmental, or economic system to cope with a hazardous event, trend, 
or disturbance, by resisting or changing in a way that maintains an acceptable level of functioning and 
structure. 

Risk: A function of likelihood that a climate-related event will take place, and the consequence of that event 
should it occur.  

Sensitivity: The degree to which people or systems are impacted by changing climate conditions, either 
positively or negatively. 

Vulnerability: The degree to which a system is susceptible to, and unable to cope with, adverse effects of 
climate change, including climate variability and extremes. 

Weather: The atmospheric conditions at a specific location at a specific time, which generally occur over a short 
time period and change frequently. 
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Appendix A: Detailed Climate Projections for Vernon 

Climate Parameter 
Past 

(1971–
2000) 

2050s 2080s Description 

Wettest day 18mm 
 

+12% +21% 
The largest amount of rain that falls on 
any single day in the year, on average. 

Extreme high 
precipitation over 5 days 37mm 

 
+8% +16% 

Maximum amount of rain over a 
consecutive 5-day period on an annual 
basis. 

Precipitation on very 
wet days 22mm +45% +89% 

Total annual precipitation during heavy 
events (99th percentile wettest days), 
which is a combination of both how 
often these events occur (frequency) 
and the size of these events 
(magnitude).  

Precipitation on wet 
days 77mm 25% 44% Same as above except 95th percentile. 

1-in-20 wettest day 28mm 
 

+20% +29% 

The 1-in-20 wettest day is an indicator of 
extreme weather. It is a day so wet that 
it has only a 1-in-20 chance of occurring 
in a given year. That is, there is a 5% 
chance in any year that a 1-day rainfall 
event of this magnitude will occur.  

Summer precipitation 
Summer will remain the driest season across the basin and become drier. 

By the 2080s, valley bottoms in the RDNO can expect 19% less precipitation 
during summer months. 
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Climate Parameter 
Past 

 (1971–
2000) 

2050s 2080s Description 

Hottest day 35.9°C 
 

+4.5°C +7.2°C 
The hottest daytime high 
temperature of the year, on average. 

Days above 30°C 27 days 32 days 52 days 
Days above 30°C indicates how many 
days reach temperatures over 30°C in 
any one year. 

1-in-20 hottest day 38.9°C +5.1°C +7.3°C 
A day so hot that it has only a 1-in-20 
chance of occurring in a given year. 

Cooling degree-days 
(CDD) 

216 
degree-

days 

+342 
degree-

days 

+635 
degree-

days 

Number of degrees that a day’s 
average temperature is above 18°C, 
summed over all the days in a year, 
used as a metric of building cooling 
requirements 
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Climate Parameter 
Past 

 (1971–
2000) 

2050s 2080s Description 

Coldest night -21.9°C +6°C +10.3°C 
Coldest night refers to the lowest 
nighttime temperature, on average. 
This indicator reflects winter nights.  
 

Spring Nighttime Low 
Temperature 3.0°C +3.1°C +5.1°C 

Average spring nighttime low 
temperatures 

Ice days 36 days -17 days -24 days 
Ice days are days when daytime high 
temperature is less than 0°C. 

Heating degree-days 
(HDD) 

3640 
degree-

days 
-22% -35% 

An indicator of the amount of energy 
that it takes to heat buildings to 
comfortable temperatures. It is a 
derived variable calculated by 
multiplying the number of days that the 
average daily temperature is below 
18°C by the number of degrees below 
that threshold. 
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Climate Parameter 
Past 

 (1971–
2000) 

2050s 2080s Description 

Frost days 113 days -47% -69% 

An annual count of days when the daily 
minimum temperature is less than 0°C, 
which may result in frost on the ground. 
Lower elevations will experience this 
more than higher elevations. 

Growing season length 227 days 
+39 
days 

+72 
days 

An annual measure that counts the 
number of days between the first span 
of at least 6 days with a daily average 
temperature greater than 5°C and the 
first span after July 1 of 6 days with 
temperature less than 5°C. It indicates 
the length of the growing season for 
typical plants or crops 
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Appendix B: Climate Change Impacts for Vernon Generated by 
Workshop Participants 
 

Refer to companion spreadsheet.
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Appendix C: Action & Implementation Details 

Refer to companion spreadsheet. 
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