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Objectives of this Presentation

� Identify key impacts of climate change on 
Toronto

� Review what Toronto is doing to adapt to 
climate change

� Consider you professional opportunities to 
contribute to adaptation efforts
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Background

� Climate Change Plan adopted unanimously 
by City Council in July 2007

� Over $1 billion over 5 yrs allocated to combat 
climate change
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Actions/Programs/Targets

� 80% reduction in GHG by 2050
� Engaged community: Live Green Toronto

grants program
� Greening Business
� Renewable Energy capital of Canada
� Sustainable energy & transportation
� Double the tree canopy
� Introduce adaptation strategy
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Mitigation 

� Actions that reduce emissions

� The “globally responsible thing to do”
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Adaptation 

� Actions that minimize or prevent the negative 
impacts of climate change

� Example: rain barrels to reduce runoff & save 
water

� The “locally responsible thing to do”
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Examples of Action

Mitigation Adaptation

• Sustainable transportation

• Energy efficiency

• Building Code changes

• Renewable energy 

• Expand deep lake water cooling

• Improve vehicle fuel efficiency

• Capture & use landfill & digester gas

• Tree planting & care

• Healthy green space 
conservation

• Local food production

• Water conservation

• Green roofs

• Infrastructure upgrades: sewers & 
culverts

• Residential programs: sewer backflow & 
downspout disconnection

• Health programs: West Nile, Cooling 
Centres, Smog Alerts, Air Quality Health 
Index

• Help for vulnerable people during severe 
weather 

• Countering invasive species

Taking action to protect our citizens, our environm ent, our economy
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Risks are Dynamic

• CC resulting in more variable weather
• Extremes & averages are changing

� Cascading risks :  a single cause can result in sequential events 
with multiple consequences

� Creeping risks :  risks can result from a gradual change in 
condition over a period of time

� Synergistic risks :  multiple causes/changes in condition (e.g. 
week-long heat wave followed by intense downpour) can combine 
to create higher consequence impacts

8 Source: Deloitte 2010
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Anticipated Climate Change 
Impacts on Toronto

� More heat waves, smog 
days, related illness & 
deaths 

� Stress on electrical 
supply due to the 
increased use of A/C

� Declining lake levels, 
with possible effects on 
water quality & shipping

Source on Anticipated Impacts:  
Scan of Climate Change Impacts on Toronto;  Clean Air Partnership, 2006
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Anticipated CC Impacts on Toronto –
Infrastructure Assets

� More extreme weather 
events e.g.: 

– Heavy rain, flash floods, high 
wind, freezing rain, hail, 
tornadoes, etc. 

� Damage to:
– Buildings, water, sewer & 

transportation infrastructure
– Electrical system, causing 

blackouts
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Anticipated CC Impacts on 
Toronto - Ecosystems

� Increased disease 
carried by insect 
vectors

� Damage to urban trees 
from insect pests & 
storms

� Increased stress & 
damage to vulnerable 
ecosystems & habitats
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CC Impacts – Local Vulnerable 
Population:  Heat is the killer

� Homeless
� Low-income people

– Housing conditions
– Limited mobility
– Lack of insurance, savings

� People in poor health
� Isolated seniors
� Infants & small children

“Streets to Homes” worker 
attending to a client
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Impacts on Programs and Services 

� Public Health

� Water supply & stormwater management
� Transportation & public transit

� Electricity distribution
� Parks & urban forests

� Social services

Asset & service managers need to respond
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Adapting to Climate Change at 
Toronto Water (Most before 2005)

– Wet Weather Flow Master Plan
– Downspout Disconnection Program
– Basement Flood Program
– Water Efficiency Program
– Green Roof Incentive Program
– Erosion Control Program
– Provincial Urban Flooding Group
– Precip. Intensity Duration Frequency (IDF) Curve 

Study
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More Actions

� Limiting reverse slope driveways
� Upgrade tree planting requirements

� Water treatment plant UPS upgrades
� Improved watershed & species monitoring

� Heat alert system study & upgrades
� Green Development Standard
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Lot grading

Sewer backflow valve

Residential Protection
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Green Roof Installation

Photos courtesy Toronto Water
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Green Roof
Installed
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Photos courtesy Toronto Water
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Sustainable 
Parking Lots



20

Urban Naturalization
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Sustainable Sidewalks

Silva cell
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Sensors:
� Wind speed, gusts & direction
� Precip [yes/no]
� Temp & humidity

Cabinet contains:
� Processing unit (RPU / Data logger)
� Telecom
� Power connection
� Digital barometer - pressure

Optional sensors:
� Visibility
� Precip amount & type
� Cameras
� Traffic counters

Road Weather Info System
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3 in 1 Salt Truck

Brine tanks

Salt Management Program 

Flexibility to variable road & weather conditions
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New street sweepers

Can operate dry in cold weather
if there  is no snow

Clean Roads to Clean Air Program 
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Case Study: Urban Flooding

� Aug. 19, 2005, Toronto had major insurance claim 
event:  $500 M for flooding

� $44 million cost impact for City of Toronto
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Some affected more than others…
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Finch Ave in Toronto – August 19, 2005

Photos courtesy 
Jane-Finch.com
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Exposed utilities at Finch Ave Wash Out
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New stream crossing at Finch Ave



30

Social Ingenuity is also needed

Technological ingenuity will only be successful if 
combined with…..

Social ingenuity:

The capacity to create social structures, behaviours & 
institutions that respond creatively to ever changing 
human needs

Thomas Homer Dixon
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Ahead of the Storm 

“…Ahead of the Storm, should be on the desk of every 
mayor in Ontario.”

“It is a framework that can and should be applied to 
every community in the province – in fact, in every 
community across the country.”

Dr. David Pearson, Co-Chair Ontario Expert Panel on 
Climate Change
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New Groups Formed or Forming

� GTA Collaborative Group on CC

� Toronto Urban Climate Change Network
– CC Science Advisory Committee

� Working Group on CC Adaptation 

� Universities / Conservation Authority:  Regional 
climate research centre (proposed)
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Climate Extremes Info is Coming…

Frost days

Growing degree days

Freeze / thaw

Humidity

Freezing Rain

Snow 

Cold

Wind

Drought

Heat 

Rain

20502030NowVariable



35

Steps Towards Adaptation 

1.  Incorporate climate change adaptation into policies

2.  Understand how climate is changing in your area 
of operation 

3.  Identify & prioritize risks

- CC risk assessment (high level)

- CC engineering vulnerability assessment (PIEVC)
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Steps Toward Adaptation (cont’d)

4.   Identify & assess adaptation options 

5.   Develop & implement adaptation strategies

6.   Monitor & measure progress
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Drivers – Due diligence

If a costly incident occurs, there will be two 
questions:

1)  What did you know about the risk?

2)   When did you know?

Source: John Fahey, Golder Associates 2010
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Toronto’s Climate Change Risk 
Assessment Project

� Benchmarking
� CC & general env. risk assessment
� High level across most depts
� Process & tool by Fall 2010

� Considers Bruce / Egener
� CSA Study on need for ‘CC Risk Mgmt’ guidance
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Opportunities with Toronto & PIEVC

1. Join email listservs

2. CC Adaptation Working Group Involvement
a) Member
b) Associate Member

3. Engineering Vulnerability Study with PIEVC
a) Your organization runs a project
b) Project advisor panel
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Conclusions

� CC adaptation: a new challenge for asset managers 

� Infrastructure deficit is compounded by CC

� Proper attention =  cost avoidance & differentiation 
from competitors

� A multidisciplinary approach is required
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Contact information

David MacLeod
Sr. Environmental Specialist
Toronto Environment Office
416 392-4340
dmacleo2@toronto.ca

www.toronto.ca/teo/adaptation.htm


