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Disaster Resilience by Design

The challenge for local governments…

Earthquakes
Flooding

Wildfire

Landslides

Debris Flows

Tsunamis

Wind Storms
Extreme Weather

Delta SubsidenceFind resources to:
• Identify and characterize hazards
• Assess risks
• Communicate results
• Develop safely
• Maintain infrastructure
• Plan for emergency response & 

recovery

The Challenge for Local Governments



natural hazards 
management program

• Understand hazards & risks using proactive approach

• Reduce risks to life, infrastructure & environment

• Ensure development policies limit future risk

• Educate community

• Maintain a hazard database

• Liaise with scientific, academic & government organizations to create and follow 

best practices



resilience planning
• Risk assessments for 

natural hazards

• Natural hazard 

management plans and 

implementation strategies

• Hazard and environment 

development permit areas

• Development standards for 

buildings, infrastructure, 

and utilities

• Long-term asset 

management planning

• Increased community 

awareness



creek hazards

• Extensive creek network that poses a risk to public safety, 

municipal assets and private property

• Climate change projections indicate increasing intensity and 

duration of rainfall events

• Aging storm drainage infrastructure is vulnerable

• Creeks work as a system – upstream and downstream impacts

• Current development policies limit risk exposure; this proposed 

mitigation program is to manage existing risk



Stormwater Asset Risk Assessment

Hazard
Characterization

Hazard Analyses 
Hydrologic, Debris Flood, Debris Flow Assessment

Hazard Scenario Modelling & Mapping

Culvert Overflow (Blockage)Assessment

Risk Analyses

Risk Reduction 
Options & Costs

Risk Management Web
Application (DNVHIT)

Risk Reduction Options Assessment

Risk Ratings 
(Creek and Asset)

Asset 
Characterization



Annual individual risk of fatality

safety risk 
>1:100,000>1:10,000

Mission (1)

Gallant (1)

Cleopatra (1)

Gavles (2) (1)

Matthews Brook (1)

Panorama (1)

Percy (2) (8)

Scott-Goldie (1)

Shone/Underhill (15)

Friar (2)



economic risk – top 5 creeks

Mackay (#1)

Gallant (#2)

Kilmer (#3)

Thames (#4)

Mission (#5)



Debris Geohazard Risk Assessment & 

Mitigation Options

• Assessed risk to public safety, property and assets (roads and storm sewer)

• Decision matrix prioritized creeks based on risk, ownership and feasibility



risk control 

Debris Control Structures Debris Basins 

Channel Upgrades Culvert Replacements 
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Disaster Resilience by Design

Seismic Hazards



Disaster Resilience by Design

Building Performance – M7.3 Georgia Strait



Disaster Resilience by Design

Lifeline Resilience



Disaster Resilience by Design

Economic Security



Disaster Resilience by Design

Economic Security

$4.4M/day 
~90%

DNV Gross Daily Revenue 
~$5M per day

= loss

~ $4.4 M per day of business-related losses

 lost wages & business income
 rental & relocation costs
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Effective risk communication helps to…
• build social community – shared responsibility

• incorporate resilience measures into development process 

• improve lifeline/infrastructure functionality

• increase response capacity

• plan for climate change



Fiona Dercole
North Shore Emergency Management
www.nsem.info
fdercole@nsem.info

http://www.nsem.info/

