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Highway 607 in French River 
CTV Northern Ontario, 2019

Nipigon River Bridge
CBC News, 2018

Forest fire near Pikangikum First Nation 
CBC News, 2019

Nipigon River Bridge Failure
Ministry of Transportation, 2016
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---Founded in May 2019 with 18 years of organizational experience

------------Non-profit corporation, academically affiliated

---------------Mobilize knowledge, improve capacity, and enhance adaptation action and climate resiliency

-------------------Education and outreach, training, vuln and risk assessment, adaptation planning, policy evaluation



CRI Associates
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➢Representative Concentration Pathways are “representative” 

of possible future greenhouse gas concentration scenarios.

➢AR6 - Shared Socio-economic Pathways show how global 

society, demographics and economics might change over the 

next century 

Pathways



▪GDP could be 25-40% lower by 2100

▪Tipping points - damage on the current 
trajectory towards 3.7°C is calculated as 
$550t

▪Many risks may be uninsurable

Impetus - Economics

https://www.thecroforum.org/wp-content/uploads/2019/01/CROF-ERI-2019-The-heat-is-on-Position-paper-1.pdf

Chief Risk Officers (CRO) Forum, 2019



Government-Level Cost-Benefit Ratios
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Investing $1 in prevention results in avoided costs of…

$40

related to the 
(prevented!) 

1997 Winnipeg 
flood alone

Source: 
Government of 

Manitoba

$6

from disaster 
mitigation 

investments

Source: 
Federation of 

Canadian 
Municipalities

$4

from investments 
in improved 

resilience

Source: Global 
Commission on 

Adaptation

$5

from governments’ 
climate resilience 

investments

Source: The 
Economist

$6

from hazard 
mitigation 

investments

Source: US National 
Institute of Building 

Sciences

Courtesy, Tom Ewart, Cooperators Insurance

http://www.mhs.mb.ca/docs/mb_history/42/duffsditch.shtml
https://fcm.ca/en/focus-areas/climate-and-sustainability
https://gca.org/global-commission-on-adaptation/report
https://www.economist.com/leaders/2019/08/15/one-way-or-another-the-deluge-is-coming?frsc=dg|e
https://www.nibs.org/page/mitigationsaves


Impetus – Policy and Regulations



City of Kenora

Huron, Bruce and 

Grey County
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Municipal Adaptation is Happening in Ontario

And many more…



ADAPTATION: actions that increase built, social, or natural 
capacities to better withstand the impacts of climate 

change.
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Process to Assess Risk – Tools and Frameworks

Resilience

Protect

Avoid

Retreat

Accomm
odate

Doberstein, Fitzgibbons & 
Mitchell, 2018, Natural Hazards

PARA for flood risk Risk to agriculture
ISO 31000:2018

ISO 14090:2019 

ISO 14091

Indigenous Communities
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Risk-Management Cycles
Compare with ISO31000 Framework… 



ISO 31000:2018 Guidelines for Risk Management
and

ISO 14090: 2019-6 Adaptation to Climate Change - Principles, Requirements 
and Guidelines
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Transparent, Systematic, Consistent



Defining Metrics for Risk Assessment Components
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• Determine the 
consequence of failure 
and the failure 
likelihood.

• The matrix helps 
determine which sites 
need attention and 
helps to create a 
priority list.

Determining the Risk Level
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Risk Mapping

Management’s risk appetite (risk 

tolerance) needs to be understood 

to control risks to within tolerance 

levels. 

Risks need not be eliminated 

unless the tolerance level is zero.

Consideration should be 

given to controlling high 

negative consequence - low 

probability risk



PIEVC Engineering Protocol - A Risk Screening Tool

➢Five step evaluation process

➢A tool derived from standard risk management 
methodologies

➢Intended for use by qualified engineering professionals 

➢Requires contributions from those with pertinent local 
knowledge and experience

➢Focused on the principles of vulnerability and resiliency



Climate Change Risk Assessment and Asset Management
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Concept/Component CCRA AM
Standardized process ISO 31000; 14090 ISO 5500, 55001, 55002

Assessment of Impact Driven by climate hazards Life cycle, level of service

Economics Return on Adaptation Investment Capital and operating; ROI

Dynamic environment Socioeconomics, mitigation, thresholds Thresholds, population growth, service 
expectations

Data and information Climate change data, critical thresholds, GIS mapping, inventory, cost

Solutions/Implementation Adaptation plans and measures Upgrades, O&M, service

Iterative/Adaptive New science, risk tolerance and 
perceptions

Ongoing over time with new assets 
added

Scalability Municipality, region, watershed Interconnectedness, classes

Communications Public, stakeholders, thematic experts,
multi-disciplinary

Interdepartmental, multiple disciplines



Framework and Process 



Example: Ontario Flood Risk Assessment Outputs for AM
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Ontario Climate Consortium and Conservation Ontario, 2019 

Priority 
screening 

outputs and 
tool

Indicator-
based risk 

assessment

Historical 
impact 
analysis 

Characterize 
flooding 
hazard

Inventory of 
assets

Critical
Prominent
High Replacement Value

Integration into 
GIS software and 
mobilization to AM 
and facility 
management staff

Riverine flooding
Urban flooding 
Infrastructure leaks, failure, etc. 

Asset-specific flood risk factors



Infrastructure Resiliency Professional - IRP

March 8, 2021
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Infrastructure Resilience Professional (IRP) Credentialling Program

Climate Change and 
Infrastructure Risk 
Assessment: the 
PIEVC Protocol

Asset Management & 
Climate Resilience

Climate Law for 
Engineers

Risk Management for 
Engineers

Climate Science for 
Engineers

Climate Smart Policy 
and Procurement

To be announced in 2021

March and April 2021Just finished 2nd

offeringDesigned to help 
infrastructure practitioners 
strengthen the knowledge 

and competencies they 
require to advance more 

climate-resilient 
approaches for the 

planning, design and 
management of 
infrastructure.



Parting Messages

➢Enhanced and continued risk from climate change requires continued planning and action

➢Methodical process to assess and manage climate risks                                                                  
occurring

➢Synergies between asset management planning

and climate change risk assessment

➢Iterative in an ever-changing environment
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Thank You

Contact:

24

AL.DOUGLAS@climateriskinstitute.ca

Climateriskinstitute.ca

mailto:Al.DOUGLAS@climateriskinstitute.ca
mailto:Al.DOUGLAS@climateriskinstitute.ca

