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Launch of Sendai Framework for 
Disaster Risk Reduction in 2015



National Risk Model – Development History
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National 
Census

Settled Areas

Land Use

Social Vulnerability

Physical Exposure

2015 NBCC Seismic 
Hazard Model for Canada

R&D on Seismic 
Hazards in Canada

National Seismic Hazard

National Seismic Risk

Regional Scenario Hazard

Regional Scenario Impacts

1st Generation National 
Seismic Risk Model 

2nd Generation National 
Seismic Risk Model 

National Seismic Hazard

National Seismic Risk

Regional Scenario Hazard

Regional Scenario Impacts

Adjustment of CanadaSHM6 to 
support risk calculations 

6th Generation PSHA Model

2018

CanadaSHM6 model approved by 
NBCC Earthquake Design Committee

Model 
Validation

6th Generation PSHA Model

Risk Metrics

2015

5th Generation PSHA Model

Public Release

OpenData Platform

R&D on Seismic 
Hazards in Canada
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National
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National Risk Model - Integrated Risk Assessment
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Scenario models help identify actions/policies that minimize negative impacts 

and that increase capabilities for functional recovery through strategic 

investments in mitigation/adaptation measures

What-if Planning Scenarios

Stage 
2

Hazard and risk models help make evident 

the likely impacts and consequences of 

future disaster events on people and 

critical assets of concern

Baseline Risk ScenariosStage 
1

Evaluation of risk reduction alternatives  

against specific policy goals and targets 

helps inform the development of disaster 

resilience strategies in the broader context 

of sustainable land use planning   

Disaster Resilience 
Strategy

Stage 
3

Risk Models

Scenario Models
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Building Performance: 
Damage, Recovery Time, 
Disaster Debris

Public Safety: Entrapment, 
Critical Injuries, Emergency 
Services, Shelter Needs

Social Disruption: Household 
Displacement, Business 
Interruption

Economic Security: Direct Impact 
Losses, Cascading Indirect Losses

Impacts to Built Environment

Housing Conditions:
Tenancy, Quality and Suitability 

of Housing, Capacity to Maintain 

Individual Autonomy:
Age, Social Marginalization, 
Race and Linguistic Barriers

Family Structure: Support 
Networks, Dependency, Living 

Alone, Mobility

Financial Agency: Income, 
Employment Status, Shelter Costs, 

Income Assistance

Strain on Social Fabric

Functional 
Recovery

National Risk Model – Indicator Framework
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Baseline 

Conditions

How do we get from orange to blue?

Functional 
Recovery

2. Accelerate response & recovery 

functions 
2

1. Increase physical resistance1

3. Minimize burden of risk on 

vulnerable populations

3

Building Functions

Lifeline Systems

Transportation Systems

System 
Interdependencies

Functional Recovery – pathways of sustainable development 
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Economic Security – Average Annual Loss 



Economic Security – expected ground up losses 
minimum expected future loss from known seismic hazards of varying magnitude (return period)
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USA

CANADA

Scenario Risk – Cascadia 
(M9.0)  

585,625
90 days

5,000
Critical

$ 39 Billion
ground-up

30,500
Beyond 
Repair

Low

Moderate

Considerable

High

Extreme

Scenario Risk
Damage Potential

Low

Moderate

Considerable

High

Extreme

Shaking Intensity
Peak Ground Acceleration (PGV)Scenario Risk – Cascadia 

(M9.0)  

Tiegan Hobbs



Strain on Social Fabric Neighbourhood Archetypes

Economic, social and housing insecurity (low income)

High racial and linguistic diversity (average income)

Newcomers and housing insecurity (very low income)

Seniors (low income))

Two-parent families (high income)

Lone-parent families (high income)

Unaffordable rental housing (low income)

Young families and job insecurity (low income)

Jackie Yip

Physical Risk- Damage Potential

Low

Moderate

Considerable

High

Extreme

Scenario Risk
Damage Potential



Physical Impacts to 
Built Environment

Strain on Neighbourhood 
Social Fabric

Integrated Risk 
Assessment



OpenDRR Platform

Key Components

• OpenQuake Engine

• GitHub Data Repository

• Federal Geospatial Platform (FGP)

• Public Portal (RiskProfiler.ca)

OpenDRR GitHubOpenQuake 
Engine

Provide tools to support decision making 
and to inform disaster resilience planning

Risk Analyst

Emergency Planner, Risk Manager

GC User

Public

GitHub

pages
- Models
- Datasets
- Documentation

CGP

FGP

Open Data

FGP GCC

F/P/T Portals

▪ OGC
▪ Esri REST
▪ WPS (CZS)

CSW

Emergency Theme

RiskProfiler

PostGIS

Elasticsearch

Kibana OGC API

Risk Indicators

Joost Van Ulden
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