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100 Years Ago

There were only 8,000 cars 
in the U.S., and only 144 

miles of paved roads.

The maximum speed limit 
in most cities was 10 mph.

Adapting to Climate Change: Science 
and Municipal Issues 

Don C. MacIver
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Canadians understand the 
impacts of atmospheric change 

and adapt to its effects

Adaptation and Impacts Research Division (AIRD) 

���������	�
��������
��
�����
���������

�������

�	
���
�� �	
�����������	���

���������	
���

����	��	�
�������
����	��	�
����
����	�
����	��	�
����	�
�����

���������	
���

����	��	�

�	�������
����	��	�
�������������
����	��	�
����
�����

���������	
���

����	��	�
��������
����	��	�
���	�����
����	��	�
���������


���������	

�	
������������

Ontario

• GETTING WARMER

• NON-LINEAR

WARMER

WARMER

LITTLE 
CHANGE

Ontario

• GETTING WETTER

• NON-LINEAR

WETTER

WETTER

New Climate Change 
Science (www.cccsn.ca)

• New Global Climate Change Models

• New Regional Climate Change Models

• New Climate Change Scenarios, Impacts 
and Adaptation
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CelebrityCelebrity StormsStorms : Visible : Visible 
impacts impacts withwith extremesextremes ……

Saguenay flooding (1996), 
26 millions m 3 of water 
and 9 millions tons of debris

The Great Ice Storm (1998),1,5 millions 
customers without electricity for up to 30 days

Waves and storms

floods

forest fires

droughts, heat spells

New Hazards Website:    New Hazards Website:    http://www.hazards.ca

Climate and LandClimate and Land--Use Changes in the Carolinian Use Changes in the Carolinian 
ZoneZone

loss of forests and 
wetlands

Linking Climate and Biodiversity: 
Conservation & Invasive Species

• Climate and biodiversity are closely linked 
• Heat is a powerful trigger in Ontario’s ecosystems
• Biodiversity is responsive to 1-2C change in Canada
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UNESCO Biosphere 
Reserves
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Comparison of Proportion of Live and Dead 
Eastern Flowering Dogwoods in

 Backus Woods 1995-2003

Dead
Alive
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“Canada can ill-afford the 
loss of one species”

Biodiversity:Changes in Family Forest Diversity in Ontario 
under 2XCO2 Climate Warming

Current Family 
Forest Diversity 
Potential in 
Ontario

Current

2 X CO2

HUMAN AND ANIMAL HEALTH: Climate 
Change and Diseases
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Surveillance and prediction systems underway… for he alth care response 

OutcomesOutcomes
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Adaptation Adaptation 
PillarsPillars

�"�������"
��"�����#�"��
������� ��
�������������
�"�����"
��#����� �
���"�����'��� ��"�
�(�� �	����"�

�)�!���%	��!)������)�!���%	��!)������)�!���%	��!)������)�!���%	��!)����� * PATHPATH FORWARDFORWARD

Adaptation is scale dependent
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• 2003 European heat wave … > 35,000 deaths
• 1995 Chicago heat wave … > 600 deaths

City of Ottawa By-Law … Winter Road and Sidewalk Mai ntenance

Climate Change Science: Analysis, Adaptation and Ad vice for 
Decision-Makers
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Bear the loss (eg. liability)
Prevent the effects (eg. ice removal)
Modify the events (eg. salt/sand)
Change Behaviour (eg. warnings)
Research – (eg. science & technology)
Education & outreach 
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Adaptation using Infrastructure Lifecycle 
Timeframes

Invest in disaster resilienceInvest in disaster resilience

4.44.4
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3. Linking to Economic Sectors and the Natural 
Environment

4. Identifying Risks and Building Adaptation/Mitiga tion Plans
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Lake Ontario

  Town of 
Halton Hills

Burlington

Town of 
  Milton

Oakville

Regional Municipality 
          of Halton
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Eg. Carolinian Product Branding and 
Labelling defined by environmentally 
sound standards to improve market 
share, nationally and internationally. 
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Climate Change 

A Municipal  Perspective

Mayor Don C. MacIver

AMARANTH TWP .

CURRENT 
LAND-USE 
MAP

A CHANGING LANDSCAPE 
AND ENVIRONMENT

Changing Winds and Properly 
Engineered Infrastructure in Dufferin

IMPACTS OF INDIVIDUAL VEHICLE WASTE DISPOSAL VERSUS  SINGLE 
TRUCK COLLECTION SYSTEM

COMMUNITY OF 4000/1200 HOUSEHOLDS
DIRECT BENEFIT

Energy (GJ)            54,703   to  2,348Tonnes/year            Electricity for 1200 homes/year

Equiv. CO2               5,750  to  1,246Tonnes/year             Emissions from 1260cars/year 

CO-BENEFITS

NOx 33.5   to     1.4 Tonnes/year            Emissions from 1500 cars/year

SOx 8.4   to      .35 Tonnes/year            Electricity  for 1043 homes/year     

PM                                6.2   to       .4 Tonnes/year            Electricity  for 1117 homes/year

VOCs 15.1  to       .9 Tonnes/year            Emissions  from 446 cars/year 

Cd (air)                           .04 to         0 Kg/year               Electricity for 2425 homes/year

ANCILLARY BENEFITS

• Impact equivalents for Net Life Cycle Management are significantly higher for heavy metals

• Significant savings in road maintenance (26,000 cars per year versus one truck)

• Significant savings in individual vehicle repairs (combination of salt/gravel/mud exposures)

• Improved cost-efficiences, control of the energy and  waste stream, source separation, 
compaction and reduced volumes/ shipping, and improved wildlife conservation.
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COMPREHENSIVE WATER 
STRATEGY

• High Impact Weather Alerts

• Source Water Protection 

• Nutrient Management Plans

• Groundwater Plans

• Official Plans

• Environmental Farm Plans

WATER 
QUANTITY AND 

QUALITY

SYNCHRONIZE PLANS

ADAPTING TO CLIMATE CHANGE

WALK THE TALK


