
ClimateWest, a central hub for 
climate services in Manitoba,  
Saskatchewan, and Alberta, is 
proud to host Alberta’s Adaptation 
Resilience Training module
recordings and resources.

Check out climatewest.ca for all training material 
available through ART and other initiatives.



The aim of the Adaptation Resilience Program (ART) is to build the 
capacity of professionals in Alberta to adapt to climate change. 
This module was recorded in September, 2021.

Professionals across the Prairie region may find this training 
useful.

Supported by the Natural Resources Canada’s Building Regional Adaptation Capacity and 
Expertise (BRACE) Program and the Government of Alberta



Community Resilience in Alberta
Stream Specific Module: CommunityPlanning

Dana Woodworth, B.Sc. (Applied) MBA, MSC, ICD.D  
National Practice Lead Community Resilience
September 16, 2021



Outline

• Who am I?



Outline

• What is community resilience?

• Where to start?

• A framework

• All-hazards disaster risk reduction



Outline

• Multi-jurisdictional realities

• Policy windows

• Promoting community resilience

• What matters at the community level?



Outline

• Community Resilience – Key Considerations



Business as usual?

Poll: What is the increase in disaster costs for Albertafor  
the period 2010 to 2016 as a percentage?

• No increase
• 100%
• 500%
• 1000%
• 2000%
• Greater than 2000%



Does it matter?
It does now:

• As of April 1st, 2021,Municipalities and Metis settlement are responsible for 10% cent of damages  
caused by natural disasters such as floods andwildfires

• The province is instituting a funding cap of $500,000 and a one-time assistance limit per property
• The 2021 Alberta budget includes $2.5 billion contingency for disastersand emergencies
• Changes to the Emergency Evacuation Payments (EEP) include requiring a mandatory evacuation  

order, the evacuation exceeding seven days, and confirmation that the event is uninsurable.

https://edmontonsun.com/news/politics/alberta-bringing-in-cost-sharing-agreement-with-
municipalities-for-disaster-recovery/wcm/e203a228-3a47-4e5d-9c60-d4ff341c02ea

https://edmontonsun.com/news/politics/alberta-bringing-in-cost-sharing-agreement-with-municipalities-for-disaster-recovery/wcm/e203a228-3a47-4e5d-9c60-d4ff341c02ea


What is Community Resilience?



“The ability of a system, community or society  
exposed to hazards to resist, absorb,  

accommodate, adapt to, transform and recover  
from the effects of a hazard in a timely and  

efficient manner”



Where to Start?



Where to start (or why is this so hard)?

• Reductionism has its limits

• Understand systems thinking (hard and soft systems)

• Understand your community’s vision

• Complexity defies singular solutions



Where to start (or why is this so hard)?

• Think long-term

• Attract the interest of multiple orders of government

• Remain humble



A Global Concern

• Sendai Framework
• Multi-national
• Endorsed by Canada
• Embraces climate  

change and  
adaptation from a risk  
managed perspective



Sendai – Four Priorities

• Understand disaster risk
• Strengthen disaster risk governance
• Invest in disaster risk reduction for resilience
• Enhance disaster preparedness



Ten Essentials for Making Cities Resilient



Risk-Based Decision-Making
• CSA/ISO 31000 – Risk  

Management Guidelines

• Disaster Risk: the potential  
disaster losses, in lives, health  
status, livelihoods, assets and  
services, which could occur to  
a particular community or  
society over some specified  
future time period

• Residual Risk: the risk  
remaining after risk treatment



CSA Z1600-17: A Helpful Tool

• Emergency and  
Continuity Management  
Program

• Merge key tools with  
CSA 31000

• Expand scope to include  
climate change

• Structure helps



A Framework



esilience FrameworkA Community R

• Built

• Natural

• Economic

• Social (includes  
governance and decision  
making)



Think All-Hazards



Risk Taxonomy: Use an All-Hazards Lens

• Bad things happen

• Why?

• Understand the impact

• Be proactive

• Integrate climate change



Risk Treatment Options – A Single Hazard



Multi-Jurisdictional Realities



A Multi-Jurisdictional Challenge

• Shared governance

• Common  
understanding

• Funding challenges

• Lengthy timelines



Policy Windows



Policy Windows

• Existing programs

• Emerging needs

• Windows open (and close)



Policy Windows

• Seek opportunities to increase community resilience

• Consider the four environments:
• Built
• Natural
• Economic
• Social



Promoting Community Resilience - Governance  
Opportunities



Promoting Community Resilience

• Interdepartmental collaboration

• Multiple lenses

• Long-term budgeting decisions

• Embedded processes



Promoting CommunityResilience

Risk Assessment
Purpose: Provide an understanding of risks (hazard events, severity, and likelihood)
Methodology: Qualitative Risk Assessment
Techniques: Consequence/Probability Matrix (EM planning)

Business Impact Analysis (CM planning)
Approach: Hazard, Risk, and Vulnerability Analysis (HRVA)
Inputs: Disaster Risk Criteria

Disaster Resilience Scorecard; Vulnerability/Capacity Assessment
Critical Infrastructure Inventory; Historical Disaster Data

Risk Treatment
Purpose: Select one of more relevant options to changethe probability of occurrence,

the impact of the threat, reduce vulnerability, or increasecapacity
Strategies: Avoid, mitigate, transfer, or accept (strategic, operational and tactical levels)
Techniques: Cost/Benefit Analysis for high cost risk treatments (quantitative methodology)

Includes a cyclical process of reassessing the new level of risk to determine its tolerability and
whether further treatment is required. Should also include public consultation to gauge public
acceptability of disaster risks, disaster risk tolerance, and disaster risk treatment measures.

D
RM

ecor
P

ss

DRM Process

Risk Assessment

Risk Identification

Scope, Context, Criteria

Risk Treatment

Risk Analysis

Risk Evaluation

Co
m

m
un

ic
at

io
n 

&
Co

ns
ul

ta
tio

n

M
on

ito
rin

g 
an

d
Re

vi
ew

Recording and Reporting

Source: CSA/ISO 31000:18

Land Use Planning &  
Development Process

Risk Treatment
Options Analysis

Your ideas here.

Three questions  
will be posed.

Think all-hazards,  
community-wide.

We are looking for  
themes.



Promoting CommunityResilience

Risk Assessment
Purpose: Provide an understanding of risks (hazard events, severity, and likelihood)
Methodology: Qualitative Risk Assessment
Techniques: Consequence/Probability Matrix (EM planning)

Business Impact Analysis (CM planning)
Approach: Hazard, Risk, and Vulnerability Analysis (HRVA)
Inputs: Disaster Risk Criteria

Disaster Resilience Scorecard; Vulnerability/Capacity Assessment
Critical Infrastructure Inventory; Historical Disaster Data

Risk Treatment
Purpose: Select one of more relevant options to changethe probability of occurrence,

the impact of the threat, reduce vulnerability, or increasecapacity
Strategies: Avoid, mitigate, transfer, or accept (strategic, operational and tactical levels)
Techniques: Cost/Benefit Analysis for high cost risk treatments (quantitative methodology)

Includes a cyclical process of reassessing the new level of risk to determine its tolerability and
whether further treatment is required. Should also include public consultation to gauge public
acceptability of disaster risks, disaster risk tolerance, and disaster risk treatment measures.
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Poll Question #1:  
How do we gain  
broad community  
support to increase
community
resilience?



Promoting CommunityResilience

Risk Assessment
Purpose: Provide an understanding of risks (hazard events, severity, and likelihood)
Methodology: Qualitative Risk Assessment
Techniques: Consequence/Probability Matrix (EM planning)

Business Impact Analysis (CM planning)
Approach: Hazard, Risk, and Vulnerability Analysis (HRVA)
Inputs: Disaster Risk Criteria

Disaster Resilience Scorecard; Vulnerability/Capacity Assessment
Critical Infrastructure Inventory; Historical Disaster Data

Risk Treatment
Purpose: Select one of more relevant options to changethe probability of occurrence,

the impact of the threat, reduce vulnerability, or increasecapacity
Strategies: Avoid, mitigate, transfer, or accept (strategic, operational and tactical levels)
Techniques: Cost/Benefit Analysis for high cost risk treatments (quantitative methodology)

Includes a cyclical process of reassessing the new level of risk to determine its tolerability and
whether further treatment is required. Should also include public consultation to gauge public
acceptability of disaster risks, disaster risk tolerance, and disaster risk treatment measures.
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Risk Treatment
Options Analysis Poll Question #2:  

How do we identify  
the appropriate  
hazard(s) at the
community level to  
consider for risk  
treatments?



Promoting CommunityResilience

Risk Assessment
Purpose: Provide an understanding of risks (hazard events, severity, and likelihood)
Methodology: Qualitative Risk Assessment
Techniques: Consequence/Probability Matrix (EM planning)

Business Impact Analysis (CM planning)
Approach: Hazard, Risk, and Vulnerability Analysis (HRVA)
Inputs: Disaster Risk Criteria

Disaster Resilience Scorecard; Vulnerability/Capacity Assessment
Critical Infrastructure Inventory; Historical Disaster Data

Risk Treatment
Purpose: Select one of more relevant options to changethe probability of occurrence,

the impact of the threat, reduce vulnerability, or increasecapacity
Strategies: Avoid, mitigate, transfer, or accept (strategic, operational and tactical levels)
Techniques: Cost/Benefit Analysis for high cost risk treatments (quantitative methodology)

Includes a cyclical process of reassessing the new level of risk to determine its tolerability and
whether further treatment is required. Should also include public consultation to gauge public
acceptability of disaster risks, disaster risk tolerance, and disaster risk treatment measures.
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Development Process

Risk Treatment
Options Analysis

Poll Question #3:  
How do we  
influence  
budgeting over the  
long-term at the  
community level to  
increase
community  
resilience?



What Matters (at the community level)?



Policy Advice (Risk Treatments)

• Stakeholder Support

• Cost

• Residual Risk



Key Considerations



Community Resilience – Key Messages

• Embrace systems thinking

• Employ risk-informed decision making

• Have a framework to guide policy development

• Increasing community resilience is a long-termendeavour

• Build alliances – locally and other orders of government



Community Resilience – Key Messages

• Connect to like-minded communities

• Link planning efforts to other departmental processes

• Acknowledge trade offs

• Lead from where you stand
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Polling Questions



Climate adaptation planning – Guidance

• Terms and definitions

• Principles

• Roles and responsibilities

• Guidance on assessing impacts,  
risks and vulnerabilities

• Guidance on identifying and  
assessing adaptation measures



Climate adaptation planning – numerous guides



• Scope
• Organizational
• Geographic
• Time horizon

• Stakeholder engagement
• Work planning
• Climate trends and  

projections

Phase 1:
Get started

Phase 3:
Action plan

Phase 4:  
Implement

Phase 2:  
Assess risk and  

vulnerability

Climate resilience planningapproach



Complex

Standard

Simple

Increasing time, budget,effort

Climate resilience planning approach

More suitable for larger communities, more detailed assessments, and  
higher levels of community and stakeholder engagement



Organizational scope

 All homes, buildings and infrastructure
 The local economy
 Ecosystem functions and services
 Public health and well-being

Community-wide
 Parks and open spaces
 Civic buildings
 Critical infrastructure
 Municipal services

Corporate assets,services,  
operations

 A facility, building, or neighbourhood

Site-specific



www.climateatlas.ca

Source: Climateatlas.ca

Climate Trends and Projections

http://www.climateatlas.ca/


• Understand
vulnerability

• Identify impacts
• Analyze risks
• Evaluate risks

Phase 1:  
Get started

Phase 3:
Action plan

Phase 4:  
Implement

Phase 2:  
Assess risk and  

vulnerability

Climate resilience planningapproach



Source: Alberta Flood Maps

Understanding Vulnerability



Identify risks and opportunities
CLIMATE CHANGES

Hotter, drier  
summers

Less extreme cold

Increased  
precipitation infall,  
spring andwinter

More extreme  
rainfall events

Less precipitationas  
snow

More intense  
summer storms

Increased drought  
risk

ENVIRONMENTAL  
CHANGES

Reduced soil  
moisture

Longer growing  
season

Ecosystem shifts

Fewer, smallerand  
less permanent  

wetlands
s in streamflow

IMPACT

Hail damage to  
buildings

Floodingof property  

Water supply
shortage

Loss of winter  
recreation

Windstorm  

Wildfire

CONSEQUENCES

Financial coststo  
community /  
organization

Public health and  
safety implications

Ecological impacts  
(wildlife, forests,  

diversity, etc.)

Impact to culture /  
quality oflife

Economic loss

Impacts tovulnerable  
populations

“Climate Impact Scenarios”



Identify risks and opportunities

CLIMATE CHANGE

More extreme heat  
events

IMPACT

Increased risk of heat  
stress on vulnerable  

populations

CONSEQUENCES

Reduced quality of life for  
residents

Increased potential for  
human (mental and  
physical) illness and  

mortality

Increased cost to  
municipalities to support  

impacted residents

Climate Impact Scenario

Example from Beaver County Climate Action Plan



Climate Risk Assessment
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Category Single event  
(slow onsetchange)

Recurring event  
(hazards)

(1) Low
Very unlikely to occur in the next 30  

years, less than 1%
Unlikely to occur in the next 30  

years, less than 1%

(2) Somewhat likely to occur in the next
30 years, 1 – 30%

Likely to occur at least once in the
next 30 years, 1 – 30%

(3) Medium
Likely to occur in the next 30 years,  

30 – 50%

Likely to occur about once per  
decade in the next 30 years, 30 –

50%

(4)
Highly likely to occur in the next 30  

years, 50 – 99%
Likely to occur about once per year

in the next 30 years, 50 – 99%

(5) High Extremely likely to occur in the next
30 years, greater  than 99% chance

Likely to occur several times per
year, greater than 99% chance

Likelihood Scale



Score Description

(1)
Negligible

• Negligible impact on health & safety and quality of life for residents
• Very minimal impact on local economy
• Insignificant environmental disruption or damage
• Slight damage to property and infrastructure, very short-term interruption of lifelines, or  

negligible cost to municipality
• Negligible impact on vulnerable groups and on existing disparities, inequalities and deprivation

(2)
(3)
(4)

(5)
Major

• Many serious injuries or illnesses, some fatalities, or long-term impact on quality of life for most  
residents

• Long-term impact on businesses and economic sectors, major economic costs or disruption
• Widespread and irreversible damage to wildlife, habitat and ecosystems, or long-term damage,  

disruption to environmental amenities
• Widespread damage to property & infrastructure (including critical facilities and lifelines),  

extensive and long-term interruption of services, widespread evacuations, or major cost to  
municipality

• Many vulnerable groups are significantly affected resulting in long-term increases in existing  
disparities, inequalities and deprivation

Consequence Scale



Using voting software to assess climate risk
How significant would the consequences be of a heat wave (3 days above +30 ) be for  

your community?

Discussion



Climate Risk Assessment
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Label Decision

High Adaptation actions must be developed as part of action planning.

Medium Adaptation actions could be developed, where low-cost / no-
regret options are available

Low No additional action required at this time, beyond monitoring,
and consideration as part of regular reviews.



Climate Change Benefits or Opportunities
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Quantitative Risk Assessment



Source: Climate Resilient Edmonton: Adaptation Strategy and ActionPlan

Quantitative Risk Assessment



Polling Questions



• Identify actions
• Assess and Prioritize  

actions
• Develop action plan

Phase 1:  
Get started

Phase 3:
Action plan

Phase 4:  
Implement

Phase 2:  
Assess risk and  

vulnerability

Climate resilience planningapproach



The goal of adaptation planning
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The goal of adaptation planning
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Identify climate resilience actions

Research

Policies, Plans, Regulations,  
Standards

Operations & Maintenance

Building new or upgrading  
existing infrastructure

Awareness and education

Diversification

Emergency management

Human resourcing



Identify climate resilience actions



Guidance from ISO 14092 on assessing and prioritizing
adaptation measures.

Use one of the following approaches:

• Cost benefit analysis
• Cost effectiveness analysis
• Multi-criteria decision analysis
• Real-options analysis
• Adaptation pathway
• SWOT analysis

Assess and Prioritize Actions



Assess and Prioritize Actions
A Simple Cost-Benefit Analysis Approach

Costs 1 2 3 4 5
Lifecycle costs Very low Low Moderate High Very high

Negative impacts (externalities) Negligible Minor Moderate Considerable Major

Feasibility Very high High Moderate Low Very low

Acceptability Very high High Moderate Low Very low

1 2 3 4 5
Benefits
Savings (e.g., energy bills) Very low Low Moderate High Very high

Effectiveness Very low Low Moderate High Very high

Relevance Moderate Considerable Major Very major Extreme

Mitigation co-benefits Negligible Minor Moderate Considerable Major

Other co-benefits Negligible Minor Moderate Considerable Major

Equity Very poor Poor Neutral Good Very good

Urgency Very low Low Moderate High Very high

Flexibility Very low Low Moderate High Very high



Promising adaptation options

Ratio of most promising option
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Assess and Prioritize Actions
A Simple Cost-Benefit Analysis Approach



Phase 1:  
Get started

Phase 3:  
Action plan

Phase 4:
Implement

Phase 2:  
Assess risk and  

vulnerability

Climate resilience planningapproach

• Get it done!



Edmonton Climate Adaptation Collaborative

 Support municipalities in the Edmonton Metro Region to  
collaboratively implement coordinated actions to reduce  
regional climate change vulnerability and to build  
resilience to the impacts of climate change

Implementation Example



Agreement to implement five projects to enhance regional  
resilience:

1. Climate resilient tree planting and management

2. Managing invasive species and pests

3. Climate resilient homes

4. Climate change impacts on water security

5. Best practices for managing climate change risks to  
water security

Implementation Example



How should we manage urban trees to  
enhance climate resilience?
• ~ 80 recommended actions related to:

1. Planning

2. Resistance to extirpation

3. Resilience to disturbance

4. Transition
* Report includes a list of climatically suitable treespecies  
based on cold hardiness and drought tolerance

Project 1 – Guide to Tree Planting & Management



Report includes a list of over 100 tree species common in  
the EMR and rates their climaticsuitability

Project 1 – Guide to Tree Planting & Management



Project 2 – Managing Invasive Species
How should we manage invasive species in a  
changing climate?

• 37 recommendations:
• Detect invasive species and pests early and accurately.
• Prevent the introduction and spread of invasive species and  

pests
• Control invasive species and pests through effective use of best  

management practices, restoration and monitoring programs
• Engage with municipal staff, the community, organizations and  

institutions
• Sustain efforts through regional coordination, support and

funding



Project 2 – Managing Invasive Species

Report includes a list of over 70 invasive species and  
pests of concern in the EMR, with speciesinformation,  
impact descriptions, andphotos



Project 3 – Climate Resilient Home
Goal:

• Develop a virtual climate resilient home demonstrating  
design features which address key climate impacts  
facing the Edmonton MetroRegion.

• An education and outreach tool, and road map to help  
homeowners, builders, municipal staff and elected  
officials make investment and policy decisions to  
improve the climate resiliency of homes.

www.climateresilienthome.ca

http://www.climateresilienthome.ca/


Climate Resilient Home

www.calgary.ca/uep/esm/climate-ready-home-guide.html



Project 4 – Water Security and Climate Change
Meta Analysis

What is currently known about the impacts  
of climate change on water security in the  
Edmonton Metro Region?

Key findings:
• Changes in streamflow

• Changes in water quality

• Changes in water use and demand

• Impacts to the operations and structural integrity  
of water infrastructure



Project 5 – Water Management Best Practices for  
Climate Change
What are the Best Management Practices for  
mainstreaming climate change into water management?

• Source Water Protection

• Water efficiency

• Communication and education

• Collaboration and coordination

• Appendices with case studies fromcities  
across North America



Key Messages

• There are a variety of approaches to climate adaptation  
planning, ranging from simple to complex. Choice of  
option depends on your capacity and resources.

• Many different guidance documents and options.No  
silver bullet.

• Many simple and cost-effective actions your community  
can implement right not.

Most important: Consider the climate of the future in  
every decision your community/organization makes!



DISCLAIMER

All information in this presentation is intended for non-commercial use. Information  
may not be copied, reproduced, republished, posted, transmitted, displayed,  
distributed, modified, merged with other data, published in any form or create  
derivative works from this information without the owner’s prior written approval. By  
continuing to use this presentation, you confirm agreement with, and acceptance of,  
the foregoing conditions ofuse.

To inquire about obtaining permissions, please send a request to AE
https://www.ae.ca/contact) or ClimateWest (info@climatewest.ca).

https://www.ae.ca/contact
mailto:info@clilmatewest.ca


THANK YOU!

If you have any questions, please contact info@climatewest.ca
To download this presentation and additional resources please visit: climatewest.ca

mailto:info@climatewest.ca
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