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Concept of Mitigation Evaluation 
Using Risk Calculations

A)  Mitigation benefit is calculated by subtracting 
the value of potential losses of mitigated risk 
from that of unmitigated risk.

B)  Mitigation cost-benefit is calculated from the 
cost of the mitigation as a portion of the 
potential monetary savings under the active 
mitigation.

Requires you have a tool 
to calculate the hazard risk with reproducable results
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Mitigation Definition

Natural hazard mitigation is defined as a 
sustained action taken to reduce or eliminate the 
long-term risk to people and property from 
natural hazards and their effects.



4

Risk Mitigation Factors

Hazard mitigation examples: dewatering liquefaction zone, 
diverting debris flow, river-side levees.

Exposure mitigation examples: not building in liquefaction 
area, not building in debris flow path, not building in flood 
plain and minimizing presence in those zones.

Vulnerability mitigation examples: anchoring all 
structures to sub liquefaction substrate, foundation as 
deflection structure, elevating structures above flood plain, 
and .

Risk = ƒ (probability of Consequence):
function of probable hazard event acting on potentially exposed 

asset that may be vulnerable to the hazard event forces.
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Procedure to Calculate the Risk 
Mitigation Potential Benefit

1. Calculate the potential losses of the existing 
assets or the design asset.

2. Redo the calculation after applying a risk 
mitigation, which will adjust the value of one or 
more variables, and re-run the risk calculation.

It helps to understand the 
historical hazard risk trend, 
which means calculating 
the hazard risk of various 
historic times of the 
community development

A
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Procedure to Calculate the Risk 
Mitigation Potential Cost-Benefit

1. Calculate the potential cost-benefit (S) by 
subtracting the cost of the mitigation (C) from 
the mitigation potential benefit (B1: loss 
reduction in $) of slide 5.

B1. loss reduction 
($)

S = B1 - C
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Calculate Risk Mitigation Potential 
Cost-Benefit Portfolio

1. Calculate the potential cost-benefit for various 
mitigation scenarios and graph those for 
comparison.

B2B1
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Risk Mitigation Potential Cost-
Benefit Portfolio

Graphic comparison of potential cost-benefit for 
various mitigation scenarios and and various 
hazard scenarios.

B2
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Risk Identification
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Flood Hazards - Squamish, BC
Existing Conditions



Flood Risk - Squamish, BC

1/20 year event 1/200 year event

Existing Conditions



Riverine Flood Hazards



3Mm3 event 5.4Mm3 event

Landslide Hazards - Squamish, BC
Existing Conditions



3Mm3 event 5.4 Mm3 event

Landslide Hazards - Squamish, BC
Existing Conditions



Debris Flow Hazards



Earthquake Hazards - Squamish
Existing Conditions



10% in 50 year ground shaking2% in 50 year ground shaking

Earthquake Hazards - Squamish
Existing Conditions



Multi-Hazard Risk Profile- Squamish

1/2500 year

1/1000 year

1/20 year

1/100 year
1/200 year



Future Risk Profile at Build-Out



Debris Flow Hazards
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Contacts

Bert Struik (RAUG):                                  
bert.struik@nrcan.gc.ca

Murray Journeay (Mitigation Risk):
murray.journeay@nrcan.gc.ca

Geological Survey of Canada
605 Robson Street
Vancouver, BC
Canada  V6B 5J3
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