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1. Climate change is real and irreversible 

2. Costs of climate change are going up 

• financial costs 

• mental/psycho-social costs (often underestimated) 

3. Mitigating risks - adaptation standards & guidelines 

4. Conclusion / next steps 

AGENDA 

THE BEST WAY TO SOLVE A PROBLEM IS 

DON’T HAVE IT IN THE FIRST PLACE 
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CLIMATE CHANGE IS IRREVERSIBLE: 
SEVERITY OF WEATHER WILL INCREASE 

Canada’s climate has warmed and will warm further 

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

warming is effectively irreversible. 
  

ECCC/CCCR 2019 

It is indisputable that human activities are causing 

climate change, making extreme climate events, 

including heat waves, heavy rainfall, and droughts, 

more frequent and severe. 

IPCC 2021 
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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 9,000 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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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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MENTAL HEALTH STRESS DUE TO 
BASEMENT FLOODING 
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MENTAL HEALTH STRESS DUE TO 
BASEMENT FLOODING 

0% 10% 20% 30% 40% 50% 60%

Non-Flooded Respondents (n=37)

Flooded Respondents (n=48)

% of Respondents Who Gave a 4 or 5 on a Scale of 1-5   
(1= not worried, 5 = very worried) 

Three Years After A Flood:  
Responses to "How Worried Do You Get When it Rains?" 
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 “No health issues – just my sanity” 

 “I have PTSD from it [the flooding]” 

 “I think of something I want and it’s gone”  

 “My kids still question me when it rains” 

 “We suffered mentally more than anything else”  

 “I had 20 rose bushes. Now I don’t have one”  

 “I just hope nobody else goes through it, that’s for sure” 

 

 

 

MENTAL HEALTH STRESS DUE TO 
BASEMENT FLOODING 
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1. Increased or new medication 

 for Calgary (AB) residents following 2013 floods 

o 164% increase in anti-anxiety medication 

o 232% increase in anti-depressants (Sahni et al. 2016) 

 

2. Sick leave from work  

 for Saguenay-Lac-St-Jean (QB) residents following 1996 floods 

o 12% had to take sick leave or were absent from work 

o 6% took an early retirement (Malthais et al. 2000) 

MENTAL HEALTH STRESS DUE TO 
BASEMENT FLOODING 
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LOST TIME FROM WORK DUE TO 
BASEMENT FLOODING 

0 2 4 6 8

Workers Within Ontario

Workers Within a Flooded
 Household in Burlington

Average Number of Days Off Work  

Average Number of Days Off Work Per Worker  
for 1 Month in 2014 
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HEALTH IMPACTS (PHYSICAL / MENTAL) 
OF BASEMENT FLOODING 

Health Impacts in the First 30 Days After Flooding and Anytime Since 

(Members from Flooded vs. Non-Flooded Households) 



12 

Home 

New 
Community 

Existing 
Community 

Commercial
Real Estate 

Natural 
Infrastructure 

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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Sump Discharge < 2 m from Foundation
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Downspouts Discharge < 2 m  from Foundation
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Top Flood Risks Recorded Outside the Home 

KEY FACTORS THAT AFFECT 
BASEMENT FLOOD RISK 
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[VALUE]% 

[VALUE]% 

[VALUE]% 

[VALUE]% 
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Obstruction of Water Flow to Floor Drain

Valuables at Risk of Water Damage

Furniture/Electronics at Risk of Water Damage

No Sump Pump Back-Up Power

Percent 

Top Flood Risks Recorded Inside the Home  
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No Maintenance of Sump Pump

No Testing of Sump Pump Back-Up Battery

No Maintenance of Backwater Valve

Percent 

Top Self-Reported Maintenance Flood Risks Inside the Home  
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HOME FLOOD 
PROTECTION 

Most homeowners can 

limit risk of basement 

flooding (i.e., Canada’s 

No. 1 extreme weather 

cost): 

 

• without special 

expertise 

 

• generally for less < few 

$100 

 

• often over a long 

weekend 
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Canada will “create a Climate 

Adaptation Home Rating 

Program… as a companion to 

the EnerGuide home energy 

audits.  We will also expand the 

eligibility requirements of the 

CMHC deep home retrofit 

program and Canada Greener 

Home Grants to include more 

climate resilient measures.  We 

will partner with the insurance 

industry… by finding cost-

effective ways to better protect 

communities and homes for 

climate impacts like floods and 

wildfires.” 

MITIGATING MENTAL / PHYSICAL HEALTH 
IMPACTS DUE TO FLOODING AND FIRES 
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FIRESMART 
PROTECTION 

Step 1 actions to limit fire 

risk can be executed by 

most home owners 

 

Steps 2 and 3 actions 

require technical 

expertise and higher 

costs – however, when a 

scheduled retrofit is 

required, the cost 

between retrofitting “right” 

vs. “wrong” to limit fire risk 

is immaterial 
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FIRE BREAKS / 

FIRE EXCLUSION ZONE 
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EXTREME HEAT GUIDELINE: 

UNDER DEVELOPMENT NOW 

 Serious public health issue, with 
impacts measured in deaths rather 
than damages, that are most 
severely felt by vulnerable 
communities 

 

ADAPTATION GUIDELINE 
  

1. Community Level (e.g.) 

• White roofs, more tree canopy 

2. Building/Structural Level 

•on site back up generation for 
electricity 

3. Individual Level 

• checking on the vulnerable 
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CONCLUSION / NEXT STEPS 

COSTS: Costs of climate change and extreme weather events 

should be considered in equal measure relative to impact on 

physical infrastructure, mental health and physical well-being 

 

PREPARATION & PROTECTION: Avoid “Management by 

Disaster” scenarios. Health associations and practitioners should 

actively engage in preparing and protection Canadians relative 

to growing risks of: 

• Flood 

• Fire 

• Extreme heat 

 

URGENCY: Every day we don’t adapt is a day we don’t have! 

Need data on increasing prescriptions to address mental 
health/psychosocial stress and counseling services 


