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Big 3 Agreements in 2015 

 

 

 

Three major international 2015 agreements highlight the need 

for adaptation and/or action in areas related to climate change: 
 

- Paris Agreement – targets for 2° 

- UN Sustainable Development Goals 

- Sendai Framework for Disaster  

  Risk Reduction 

 





“A Commitment to Climate Change” 

Temperature changes to 2050 are similar regardless of 

emissions scenarios. Even with Paris targets, warming is 

projected to reach 2.7°C by 2100. This “commitment” means 

that adaptation is necessary: impacts inevitable. 
 

. 
 

 



Arctic Influence on Weather 

 

 



Atmospheric Moisture Influence 

 

 

 

Clausius Clapeyron relation:  

 

1° warming = +7% moisture in atmosphere 

 

= Supercharged atmospheric rivers 



Infrastructure Deficit 

• Over 80% of Canadians living in cities of 10,000 or more –   

population growth and immigration will continue.  

 

• Infrastructure aging: $173bn national municipal deficit. 

 

• Interdependence of infrastructure systems = potential for 

complex failures.  

 

• **NB: New energy infrastructure planning 
 
 

 

 



Loss of Stationarity 

Result of climate changes plus additional influences:  
 

Loss of stationarity 
 

• Historical data obsolete 

• Engineering and building standards no longer correct  

• (e.g.IDF curves) 

• Ability to project conditions based on experience not reliable 

• Extreme weather of magnitudes we cannot foresee 

• Levels of damage beyond our experience 

 
 

 

 



Observed Changes in Canada 



Observed Global Trend 



Observed Global Trend 

“…One out of every two dollars paid for homeowners’ insurance goes to  

cover the cost of water damage claims . . .equals the costs of all other perils  

combined . . . “perfect storm” confronting insurers -  combined effects of  

climate change, aging infrastructure, and the increased value of insured 

property located below grade.” ~ IBC, 2014 



Projected Impacts in Canada 

 

 

Extreme weather = increased severity 

and frequency of:  

Heat waves  

Drought 

Wildfires  

Rain/storms  

River flooding  
 

 



Projected Impacts in Canada 

 

 

Sea level rise – locked in now. 

(BC est.: 1m by 2100): 

Increased storminess and storm surge 

Erosion 

Infrastructure impacts 

Loss of beaches and coastal ecosystems 

Soil salinization 

River influence – e.g. levels, salt wedging 
 

 

 

 

 

 

 
 

 
 
 



Projected Impacts in Canada 

 

 

Changes in the cryosphere = loss of: 

Permafrost 

Sea ice 

Lake ice 

Snowpack 

Glaciers 
 

 
 



Projected Impacts in Canada 

 

 

Species range shifts including: 

Disease, pest and invasive species 

migration  

(E.g. pine beetle, Zika?) 

Changing locations of seasonal patterns 

Extinction or extirpation of species 

 

Sixth mass extinction: Adaptation must 

support ecosystems.  

 

Population displacement and refugees. 

 

Human health – mental and physical. 
 

 
 

 
 
 



Opportunity Knocks! 

 

 

 

Federal government mandate letters make three clear 

references to climate change adaptation: 
 

1) Pan-Canadian agreement on climate change 

2) $20 billion over 10 years for green and climate resilient 

infrastructure 

3) Funding for preparedness, response and recovery 

from             disasters 
 

Provinces developing adaptation planning: BC Climate 

Leadership Plan comments until March 25th. 

 

2015-2020 period offers the biggest opportunity to date in 

Canada to secure funding for infrastructure adaptation. 

 

NB: Must build in resilience with new energy infrastructure 
 

 
 

 

 

 

 

 



Win-Wins 

Adaptation planning 

can protect communities, 

resource sectors, and 

critical infrastructure.  
 

 
 

 

It will save time & money if 

we consider adaptation 

and mitigation as one 

issue/seek win-win 

solutions. 

 



Mayors Leading Climate Change Innovation 

Cities across Canada taking action: 
 

-   Vancouver, Windsor, Surrey, Montreal have formalized 

Adaptation Plans 

-   Calgary and Hamilton doing assessment and flood 

mitigation 

- Quebec City’s Environmental Services Adaptation Plan  

- Brampton Sustainable Neighbourhood Retrofit Action Plan 

- Edmonton’s Energy Transition and Climate Resilience 

Initiative  

 

NB: Some actions achieve adaptation to climate change 

without being identified as such – e.g., stormwater 

management, Winnipeg’s Red River Floodway. 

 



Current Impacts and Responses Key Adaptation Actions Needed 

**Spending on adaptation now currently estimated to save $$ 

later at a ratio of 450:1. (Environment Canada) 

 

1. Mainstream adaptation actions into all planning processes 

and training. The lone “sustainability manager” can’t cope.  
 

2. Map social, health and economic vulnerability to climate 

change, as well as physical hazards. 
 

3. Model economic and other impacts both locally and on 

national GDP (and other ripple effects). 
 

4. Adapt: Four basic options (flood) – avoid, accommodate, 

protect, or retreat. (It will be too costly to protect some areas.) 
 

5. Innovate: Resist, recover, creative transformation?  

 

 
 

 
 



Current Impacts and Responses Adaptation Financing Considerations 

Private sector investment will likely be required. National 

government can ensure policies are conducive to, and 

incentives compatible with, creation of a suitable environment 

for private investment in resilient infrastructure. 

 



Current Impacts and Responses Adaptation: The Imperative 

 

Professions will lead on solutions. 

 

Should be integral to policy development. 

 

Needs? 

National support?  

Implementation? 

 

Thanks for getting the discussion started 

with us today! 
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For more information about ACT, our policy 

reports, and adaptation resources, please go to: 
 

www.sfu.ca/act 
 

ACT thanks past and present partners: 

Wilburforce Foundation, Bullitt Foundation, Zurich 

Canada, BC Ministry of Environment, AMEC 

Engineering, BC Hydro, Plutonic Power, NRCan, 

IDRC, and the Real Estate Foundation of BC. 


