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Floods are a problem not to be ignored

Flood Disaster Occurrences in Canada 1900-2015  
(Canadian Disaster Database)

Annual Loss Estimate from Government of Canada
(Parliamentary Budget Office 2016)

$2.4Bn losses annually
$673M paid by DFAA
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That affect many things

Economy:
ά/ŀƴŀŘŀϥǎ D5t ǿƛƭƭ ōŜ ǊŜŘǳŎŜŘ 
by $2 billion as a direct result of 
ǘƘŜ ώ/ŀƭƎŀǊȅϐ ŦƭƻƻŘǎΦέ WǳƴŜ нлмо

Infrastructure:  άLƴǘŜƎǊŀƭ ¦{ 
Trade Route, PTH-тр /ƭƻǎŜŘέ 

Red River Valley, 2011

People:
Flood disasters affected 2.3 Bn

and killed 157,000 people 
between 1995 and 2015 

(UN, 2016)

Environment:
άIǳǊǊƛŎŀƴŜ YŀǘǊƛƴŀ ƭŜŀǾŜǎ 

legacy of industrial waste, raw 
ǎŜǿŀƎŜ ŀƴŘ ƻƛƭ ǎǇƛƭƭǎέ !ǳƎǳǎǘ 

2005



Flooding is a wicked problem

ÅHigh degree of technical 
complexity
ÅMultiple dimensions of 

uncertainty
ÅMultiple objectives
ÅHigh stakes, high emotions
ÅIntense political scrutiny
ÅHigh expectations for quality 

and transparency 
ÅLimited resources in terms of 

time, money and personnel.



That historically we have managed with arrogance
Man Will Conquer Nature

Natural Condition

Dike Confinement



RISKER TRIANGLE



Exposure



1921

Flood Hazard Exposed Population
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1931

Flood Hazard Exposed Population
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1941

Flood Hazard Exposed Population
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1951

Flood Hazard Exposed Population
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1961

Flood Hazard Exposed Population
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1971

Flood Hazard Exposed Population
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1981

Flood Hazard Exposed Population
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