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100 Year Flood

Calgary/ Southern Alberta 2013
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The Science is Known



Where we are Failing

© Margret Mary Barry



Evidence?

Likelihood
Consequence
Mitigations

Value at Risk (VAR)
Cost of Mitigation
Benefit (BCR)



1. What are the risks?
2. What are the costs?
3. How does this affect re-election?



Return Interval Probability Curve
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Return periods are not helpful in 
flood risk policy making 



Characteristics of an Holistic Approach

● Evidence Based

● Auditable

● Repeatable

● Verifiable

● Dynamic

● Scenario based

● Understandable to policy makers 



Holistic Ensemble Approach

Downscaled 
Climate Models
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Digital Watershed Model

Hydrological 
Model

Infrastructure 
inter-dependency 
model

Integrated 
Flood Effects 
Modelling 

• Value At Risk
• Mitigation Scenarios
• Benefit:Cost Ratios
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Infrastructure Interdependency Mapping
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City Scale Infrastructure Interdependency Maps



Leslieville Infrastructure Sub-Model

City of Toronto 
Infrastructure

Leslieville
Dependencies 
(Sample)

Infrastructure Entities:
• Public
• Commercial
• Private Residential

Dependency Edges
Entity Metadata
• Entity ID
• Location
• Impact
• LoF
• Dependents
• Fixed Cost (Capital Replacement)
• Variable Cost (Revenue)



Leslieville Experiment: Spatial Control Framework
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Don River Valley

Basin Substation Ashbridges Bay WWTP

Sample Entities



Leslieville Inherent Risk Plot (Heat Map)

Basin Substation

Local Power Distribution

Power Transmission

Industrial Process Controls
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3 x Pizza restaurants
+ 8 x Residences

Food Processing/Distribution

Ashbridges Bay WWTP



Leslieville Inherent Risk Hierarchy

Basin Substation

Local Power Distribution

Food Processing/Distribution

Power Transmission
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Ashbridges Bay WWTP
+ 11 others



July 8 2013
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Area affected by Ashbridges
Bay WWTP FAILURE

Basin Substation FAILS



Scenario One: Value at Risk
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Public Costs: $5,163,762

Entity Type Entity Name Fixed Costs Variable Costs Calculated Cost

Public Basin Substation $100,000 $10,000 $363,614

Ashbridges Bay 

WWTP

$14,500 $35,000 $362,276

Riverdale 

Collegiate Institute

$4,500 $12,500 $338,042

Commercial Loblaws $50,000 $25,000 $396,766

7 Eleven $3,500 $2.250 $5,750

Tim Hortons $55,000 $15,000 $70,000

McDonalds $67,500 $25,000 $92,500

Residential 151 Pape Avenue $15,000 $500 $15,500

145 Carlaw 

Avenue

$25,000 $1,000 $26,000

37 Winnifred

Avenue

$35,000 $750 $35,750

Commercial Costs: $2,234,370

Residential Costs: $291,250 Capital Value at Risk for 69 Example Entities: 
$7,689,382 
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