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1. Climate change is effectively irreversible

2. Costs of climate change are going up

3. Adaptation standards & guidelines (to limit risk)

4. Need to accelerate adaptation

AGENDA
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CLIMATE CHANGE IS IRREVERSIBLE: 
SEVERITY OF WEATHER WILL INCREASE

It is extremely likely that human influence has been 

the dominant cause of the observed warming since 

the mid-20th century.

IPCC 2014

Canada’s climate has warmed and will warm further 

in the future, driven by human influence...  this 

warming is effectively irreversible.

ECCC/CCCR 2019
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WHY CLIMATE CHANGE IS
EFFECTIVELY IRREVERSIBLE

• Global energy mix will remain fossil 

fuel dependent (International Energy Agency)

• Key GHG driver is population 

growth (net global increase is now 10,000 people/hour)

• Climate change is driving climate 

change – three drivers (loss of ice, 

loss of permafrost, loss of algae 

from surface of oceans)

17.4 billion tonnes of oil equivalent by 2035
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GLOBAL/INTERNATIONAL
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COSTS OF EXTREME WEATHER: 
CATASTROPHIC INSURABLE LOSSES ($CAD)
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Loss + Loss Adjustment Expenses 
$2020 - total natural-catastrophe losses normalized by inflation and per-capita wealth accumulation
Excluding events when loss < $25 M, 2008 onward 
2020 January to November CAT events
Source: CatIQ, PCS, IBC Facts Book, Statistics Canada, IMF WEO Database

• Annual home insurance premiums up 20-25% over 

the past 5 years in Canada (water primary factor)

• Increase in % of homes that are uninsurable or with 

low cap limit ($10k-$20k)

• $1 insured loss = $3-4 uninsured losses incurred by 

government, business and individuals

Quebec
Floods

Eastern Ice
Storm

Ontario Wind
& Rain

Alberta & Toronto
Floods

Ft. Mac
Fire
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EXTREME 

PRECIPITATION

Percent change in the 

amount of precipitation 

falling in very heavy 

events (the heaviest 

1%) from 1958 to 2012.

SOURCE: US National 

Climate Assessment

CHANGES IN EXTREME PRECIPITATION: 
1958 - 2012
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US INSURED CATASTROPHIC 
LOSSES ($US)

• nine of ten costliest Atlantic hurricane seasons have 
happened 2004 – 2020

• 430 people lost their lives due to 2020 Atlantic 
hurricanes
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Sea Level Rise

Canadian Coastal Resiliency Guideline:
Atlantic and Pacific

Flood Risk Mitigation (Canada)
Integrated Guideline

GUIDELINES TO LIMIT FLOOD RISK
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A multitude of actions can be 

engaged to limit flood risk 

(applicable to new and existing 

communities):

1. Flood walls

2. Berms

3. Diversion channels

4. Holding ponds

5. Cisterns/storage tanks/ 

tunnels

6. Sewer separation projects

7. Naturalized areas

COMMUNITY FLOOD RISK PROTECTION
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CANADA’S CHANGING
CLIMATE REPORT 2019
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SEAWAYS AND SHIPPING
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RAILWAYS



COASTAL RESILIENCY GUIDELINE 
(SCC/NRC- IN PROGRESS)
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Fundamentals of coastal resiliency:

• Sea level rise, storm surge and King Tides produce

synergistic impacts

• Coastal adaptation must consider flooding and erosion risk in 

tandem

• There is international movement towards solutions that:

o combine grey and natural infrastructure

o nature-based solutions emerging in Canada
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COASTAL RESILIENCY: 

NEXT STEPS

• Avoidance: prevent development in vulnerable areas – e.g., 

based on current and future focused flood risk maps

• Protection: includes erecting barriers such as dikes, seawalls & 

utilizing natural infrastructure

• Accommodation: build structures with understanding that 

flooding will occur

• Managed Retreat: strategic retreat from areas not worth saving

• Dependencies: check the resiliency of sectors your sector 

depends on (e.g., railway terminals/access)

The Adaptation “Bonus Plan”

• Adaptation is local

• Adaptation is the “gift that keeps on giving”

• Building right costs (about) the same as building wrong

• What’s missing…    URGENCY!


