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Take Home Messages
• Climate change is real and is impacting our built and natural systems
• GHG levels are increasing
• Average temperatures and pptn are changing
• Extreme events are more frequent and more intense
• We need to reduce our emissions – all of us
• We need to adapt to the changes
• Considerations of changed climate need to be
incorporated into decision‐making at community level
• Horizontal communication and integration between
sectors and levels of government are necessary

3

Things we need
• Continued communication, education and outreach
• Collection of climate/weather data (long term)
• Implementation of existing technology for GHG reduction (energy efficiency, energy
conservation)
• Understanding of the vulnerabilities of rural and remote communities
• Increased adaptive capacity across the province
• Top‐down meeting bottom‐up
• Considerations of changed climate incorporated into
decision‐making at community level
• Horizontal communication and integration between
sectors and levels of government
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The Canadian Climate
Impacts and Adaptation Research Network
(C‐CIARN)
C‐CIARN was comprised of 14 offices across Canada that worked together and
built a network of researchers and stakeholders, promoted and encouraged
research, and provided a voice and visibility to impacts and adaptation
research issues.
Over six years (2001 ‐ 2007), C‐CIARN successfully
built this Canada‐wide network of climate
change impacts and adaptation researchers and
stakeholders, primarily through the coordination
and delivery of workshops, conferences and
presentations.
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Ontario Centre for Climate
Impacts and Adaptation Resources
OCCIAR
OCCIAR is a university-based, resource hub for researchers
and stakeholders searching for information on climate
change impacts and adaptation
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OCCIAR Mandate
•

Effectively communicate the science of climate change including its
current and future impacts;

•

Encourage the development and implementation of adaptation
strategies in order to reduce climate vulnerability and increase resiliency;

•

Create and foster partnerships with stakeholder groups;

•

Support the work of Ontario’s Expert Panel on Climate Change
Adaptation,

All within the Province of Ontario and beyond. The Centre will also be a hub
for climate change impacts and adaptation activities, events and resources.
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Communication with…
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Canadian Centre for Emergency Preparedness;
Ontario Ministry of Northern Development and Mines;
Prairie Adaptation Research Collaborative;
Adaptation and Impacts Research Division (AIRD) at Environment Canada;
City of Greater Sudbury;
Ontario Society for Professional Engineers;
City of Thunder Bay (Earthwise);
United States Environmental Protection Agency;
Centre for Indigenous Environmental Resources;
Maitland Valley Conservation Authority;
Health Canada;
Resorts of Ontario;
Indian and Northern Affairs Canada;
Canadian Standards Association;
Environment Canada;
OURANOS;
Nova Scotia Department of Energy;
Infrastructure Canada.;
private consulting firms, health units, conservation authorities and Ontario
Government Ministries.
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Community Engagement
Through C‐CIARN
C‐CIARN Ontario Inaugural Workshop – Sudbury ‐ February 2002
A Consultation Workshop on Climate Change and Ontario’s Vulnerable Forests ‐
Sault Ste. Marie ‐ October 2002
Climate Change and Vulnerable Communities – Mississauga ‐ November 2002
Managing Risk from a Changing Climate – Guelph ‐ March 2004
Economic and Social Impacts of Climate Change in Northern Ontario
• Sault Ste Marie ‐ November 2004
• Thunder Bay ‐ November 29, 2004
Climate Change Effects on Fisheries and Aquatic Resources: Exploring the Reality
of Adaptation Across the Great Lakes Basin – Windsor – January 2005
The Integration of Climate Change Impacts and Adaptation into Municipal Policy
and Programs: A Focus on Water Management – Toronto ‐ November 2005
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Community Engagement
through OCCIAR
Adapting to Climate Change: Challenges and Opportunities – Thunder Bay –
March 2008
Adapting to Climate Change in the Niagara Region of Ontario – St. Catharines –
May 2008
Adapting to Climate Change in the Ottawa Region of Ontario – January 2009

to come…
London, Timmins, Sioux Lookout
First Nations Workshop – Sault Ste. Marie
Conservation Authorities – March and April 2009
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Risk Management Approach
Step 1: Initiation
End

Go Back

Next Step‐Take Action

Risk Communications

Step 2: Preliminary Analysis

Step 3: Risk Estimation

Step 4: Risk Evaluation

Step 5: Risk Control

Step 6: Implementation and Monitoring
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Collaboration
Canadian Council of Professional Engineers (CCPE) – OCCIAR played a large role
in encouraging the City of Greater Sudbury to participate in the Public
Infrastructure Engineering Vulnerability Pilot project.

International Council on Local Environmental Initiatives (ICLEI) – influenced by
their international efforts on adaptation, specifically the US, ICLEI Canada is
playing a larger role in encouraging adaptation at the local level. The City of
Greater Sudbury, in participation with OCCIAR, is one of three communities in
Canada to have participated in the piloting of a US‐developed guidebook useful
for adaptation planning.
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Current Initiatives
Clean Air Partnership (CAP) – North/South Climate Change Network. The
network will allow for greater communication of climate change issues to all
areas of Ontario; through OCCIAR in the north and CAP in the south.

International Joint Commission (IJC) – partnering with the Ontario Ministry of
Northern Development and Mines and the International Joint Commission,
OCCIAR/MIRARCO will conduct research for the IJC on their International Upper
Great Lakes Study, specifically the recreational boating, cruise ship and tourism
technical working group.
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Current Initiatives

Barrick Gold Corporation ‐ OCCIAR will review climate change impacts in
regional areas of global operation for the Barrick Gold Corporation – a
great example of the private sector thinking about adaptation.
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Mitigation and Adaptation

From Ahead of the Storm: Preparing Toronto for Climate Change . City of Toronto, 2008.
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Climate Models and Modeling
•

Downscaled global climate models give useful insight to the approximate
magnitude of changes we expect to see;

•

It will be a long time before we are able to obtain high precision and accuracy in
the RCMs;

•

No data is no excuse for adaptation planning and action – NO REGRETS.
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Tools for Adaptation
An Overview of the Risk Management Approach to
Adaptation to Climate Change in Canada – Noble et al,
2005
Adapting to Climate Change: A Risk‐Based Guide for
Ontario Municipalities – Bruce et al, 2006
Adapting to Climate Change – Engineers Canada’s
Assessment of the Vulnerability of Public Infrastructure to
Climate Change
International Council for Local Environmental Initiatives –
Preparing for Climate Change: A Guidebook for Local,
Regional and State Governments
•Others
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In Ontario
Since 1948, average annual temperatures in Ontario have increased by as
much as 1.4 °C. This trend is projected to continue.
The social, economic and cultural health of Ontario is influenced by climate.
Physical infrastructure, water quality and supply, human health and well‐
being, remote and resource‐based communities, and ecosystems are highly
sensitive to climate.
Disruptions to critical infrastructure, including
water treatment and distribution systems, energy
generation and transmission, and transportation
have occurred in all parts of the province, and are
likely to become increasingly frequent in the
future.

In Ontario
Water shortages have been documented in southern regions of the province,
and are projected to become more frequent as summer temperatures and
evaporation rates increase.
The health of Ontario residents has been at risk of illness, injury and
premature death from such climate‐related events as extreme weather, heat
waves, smog episodes and ecological changes that support the spread of
vector‐borne diseases
Ontario's ecosystems are currently stressed by the combined influence of
changing climate, human activities and such natural disturbances as fire and
outbreaks of insects and disease.
Ontario has a strong capacity to adapt to climate change, based on a variety
of indicators, such as economic wealth, technology, information and skills,
infrastructure, institutions, social capital and equity. However, this capacity is
not uniform across subregions and sectors.

Adaptation Happening in Ontario
Communities ‐ mostly in southern Ontario
• City of Toronto – detailed plan
• City of London – council resolutions
• City of Ottawa – council resolutions
• Many more
Conservation Authorities
• Credit River CA – Storm water management, flood protection
• Toronto Region CA – detailed plan, focus on storm water
management, IDF curves
• Rideau Valley CA – detailed hydrologic models
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Ontario Communities and Adaptation
Many communities are still not talking about
climate change, whether due to lack of
knowledge or lack of funding to make
changes.
Other communities are in the initial stages
of developing an adaptation strategy.
While a few communities have developed
an adaptation strategy.
The NORTH SOUTH CLIMATE CHANGE
NETWORK will be a valuable resource linking
communities throughout Ontario,
identifying common strategies and sharing
regional progress and best practices.
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Climate Data for Kemptville
Variable

1971‐2000

Annual mean temperature ( C)
Extreme maximum temperature ( C)
Extreme minimum temperature ( C)
Annual precipitation (mm)
Number of days with temperatures above 25 C
Number of days with temperatures above 30 C
Number of days with temperatures above 35 C
Days with rain
Days with snow

5.89
37.5
‐39.4
859.5
48
7
0
108
25

2011‐2040
(2020s)
7.5
39.4
‐37.7
968.8
80
22
1
107
23

2041‐2070
(2050s)
9.1
40.2
‐35.2
1060.3
96
35
4
115
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Table 1: Historical climate and climate projections for Kemptville (www.CCCSN.ca) using CGCM3T47, SR‐A2.

Water Balance (1971‐2000)

Mean water surplus
Mean water deficit

461.0 mm
57.0 mm

www.CCCSN.ca using CGCM3T47, SR‐A2.

Water Balance (2011‐2040)

Mean water surplus
Mean water deficit

457.0 mm
91.0 mm

www.CCCSN.ca using CGCM3T47, SR‐A2.

Water Balance (2041‐2070)

Mean water surplus
Mean water deficit

524.0 mm
105.0 mm

www.CCCSN.ca using CGCM3T47, SR‐A2.

Implications for Agriculture
• Warmer average temperatures could mean higher crop yields (benefit).
• Changes in amount and timing of precipitation, drought, extreme events,
evaporation may offset this benefit.
• Extreme rainfall events could result in increased soil erosion and leaching of
contaminants into soil (pesticides, bacteria, parasites); wind
could damage crops.
• Warmer temperature and increase carbon dioxide could
increase survival rate of pests, invasive species, weeds and
disease
• Heat stress in livestock; barn cooling systems inadequate
• Increase survival rate of insect vectors related to animal
diseases

Adaptation
Water management is likely to be key to successful adaptation. Possible actions
include:
• contour plowing and cropping;
• no till programs that will maintain both soil‐moisture and top‐soil;
• use of ponds and dug‐outs to store water for drought conditions, and;
• more extensive use of irrigation systems.
Management strategies should consider actions such as:
• adjustments to the timing of planting;
• the use and/or need for irrigation waters, and;
• crop substitution when and where it makes sense.
Support/insurance programs of one form or another
can help to balance extreme bad years, but problems
can develop if these programs support practices that
will no longer be sustainable.

Implications for Tourism
Increases in temperature would yield longer tourism season in summer, but impacts such
as heat waves, wind, insect pests, evaporation and drought must be considered
Provincial Park, beach and swimming pool use would likely increase significantly
Increased demand for high water levels and high water
quality in lakes and rivers for both swimming and fishing.
A reduction in the numbers of cold water fish species could
result in some fishers choosing to leave the basin and moving
their recreational activities further north
Warmer spring and fall seasons in the watershed could
become much more attractive for tourists and recreational
users. If current rates of seasonal change prevail, the shoulder
seasons could extend the total season by about 6 weeks by
2050.

Implications for Tourism
Warmer winters could increase survival of insects and ticks and the diseases associated
with them (West Nile, Lyme disease).
Longer season could benefit Golf industry, but water deficits and drought could increase
costs of ground maintenance.
Longer season increase opportunities to participate in outdoor activities such as canoeing,
kayaking and camping.
Greater demand for ATV trails, hiking trails, biking trails and paths and eco‐tourism.

Implications for Tourism
Warmer winters could shorten the length of the tourism season.
Cross country skiing, snowshoeing, snowmobiling and ice‐fishing could be negatively
impacted due to reduced ice and snow cover.
The snowmobile industry, which relies entirely on natural snow, could be reduced
between 25 and 45 days as early as the 2020s.
The skating season on the nearby Rideau Canal could be reduced by 44% by 2050, and in
some years it may not be viable at all.
Downhill ski areas with snowmaking
equipment may fair better, but could
still suffer about a 14% reduction in
the length of the season.

Adaptation
Be ready for new opportunities presented because of a longer summer season
Provincial Parks must implement adaptation strategies
Develop new parks, camping grounds, trails, bike paths and canoe routes
Review potential future impacts of increased ATV use
Fishing regulations
Snowmaking for downhill ski areas
Diversity tourism activities; become 4 season
destination
Plan for increased water demand for golf courses

Implications for Health
Increase in outdoor activities may result in an associated risk of greater exposure to
ultraviolet (UV) radiation. Related health impacts would include temporary skin damage
(sunburn), eye damage (e.g. cataracts) and increased rates of skin cancer.
Warmer winter could result in reduction of cold related mortality.
Warmer summers result in increased problems due to
heat stress
Increase in air pollution
Future changes in climate could lead to more favourable
conditions for the establishment and re‐emergence of
vector‐borne diseases, as evidenced by the recent spread
of Lyme disease.

Implications for Health
Senior population vulnerable to health impacts of higher temperatures
The young, the elderly and people with impaired immune systems are particularly
sensitive to water‐borne gastrointestinal diseases. Climate change could lead to an
increased risk of such infections in residents in the watershed (Salmonella and
Eshcerichia coli).
Deaths related to extreme weather (ice storms, traffic accidents)
Sewer back‐up and basement flooding can lead to mould build‐up in homes

Adaptation
Raise awareness of UV issues, promote protection; raise awareness of drinking more
water on hot days to avoid dehydration
Heat, air quality and cold alert systems
Provide cooling centres during heat alert days and extra shelter beds for homeless during
cold alert days
Reduce activity when air quality poor
Raise awareness of ticks and protection against Lyme disease
Protective action for mosquitoes (West Nile Virus)
Assess current local monitoring and early warning programs
Promote emergency kits, 72 hrs of supplies
Source water protection

Implications for Forestry
In the short‐term, longer growing seasons, higher heat units and elevated carbon dioxide
could increase growth rates (sufficient soil‐moisture, nutrients).
Climate change could result in migration of tree species northward. Since rate of
warming is faster than natural migration, forests may be much different in 50 to 100
years.
Warmer winter temperatures could increase the survival rate of insects like the emerald
ash borer.
More frequent and severe fires, shorter
growth periods between fires,
proportionally younger stands, and a
decrease in the carbon storage of
northern Canadian forests.
Warmer winters could result in less
winter damage and kill to sensitive
trees and a shortened winter harvest
season

Adaptation
Raise awareness that conditions are changing, and the need to plan for it
Update forest management and harvest plans; need flexible harvests ‐ cull poor
performers and harvest immediately to remove infected trees; manage forest structure ‐
forests with different tree types and different ages will be more resilient
Consider climate change in all future planting strategies—plant trees resistant to known
threats
Develop monitoring programs for pests, adjust
harvest plan or spray/control as needed
Raise awareness of risk, and need for caution to
prevent forest fires

Implications for Water Resource Management
Water as the most cross‐cutting issue, multi‐sectoral, multi‐jurisdictional, envtl vs.
economic gains
Have seen slight increases in pptn over the past 30+ years, but much of the pptn will
come in the form of extreme events
Greater extremes mean managing in times of high and low flow
Compounding impacts will challenge
the system more than single events (i.e.
Heavy snowfall, winter warming, winter
rain)
Low flow timers are of specific
importance

Complexity or Magnitude?

Adaptations
Where possible develop and implement conservation strategies – many
methods available
Flow control structures – upgrade and account for climate change
Low flow = less dilution from point sources so manage pollutants well
Invite many stakeholders to contribute to a water management plan
Irrigation methods for farming
Source water protection – understand the implications to source protection
Winter temperatures and ice cover can lead to the necessity for early action
ITO flooding, be cognizant of flood‐plain development and associated risks

In Summary
• Knowledge of climate change impacts/adaptation is not uniform,
nor is adaptive capacity;
• Climate change will be felt at the community level – requires strong
local efforts on adaptation;
• No one magic solution thus tools need to be generic and adjustable
for local priorities;
• Balance between larger urban centres and smaller rural/remote
locations;
• Communication of science, tools and best practices is most
important.
• No regrets options/low hanging fruit
• Use tools
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Thank you
Al Douglas
Coordinator
Ontario Centre for Climate Impacts and Adaptation Resources
Laurentian University/MIRARCO
935 Ramsey Lake Road
Sudbury, ON P3E 4G2
P: 705‐675‐1151 ext 1506
adouglas@mirarco.org
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