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Analysis


Some communities within the watershed are experiencing changing weather and
climate (warmer winter, more intense rainfall) and can make the connection to impacts
on infrastructure and ecosystems.



Some of the communities are still unsure about how climate change will affect them in
the future.



Most of the communities in the watershed have not included climate change into
decision-making and most communities have not discussed climate change either at the
political (council) or operational table.



The majority of meeting participants struggled with the notion of climate change
adaptation; what it looks like, how to develop it and how to implement it.



Attendees offered some examples of conservation and mitigation actions that are
underway across the watershed.



Small rural communities lack the funding to have someone on staff dedicated to climate
change and lack resources in other areas to enable adaptation planning.



The communities lack climate data and sparsely located climate stations are ‘missing’
storms making it difficult to see the big picture.



Some communities are interested in working with Conservation Authority to assess
climate change impacts and develop adaptation plans.
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Workshop Agenda

8:30 am to 9:00 am

Registration with light breakfast

9:00 am to 9:15 am

Welcome
Dr. David Pearson, Co-chair Ontario’s Expert Panel on Climate Change Adaption

9:15 am to 10:00 am

Dr. David Pearson
Overview of Climate Change Mitigation and Impacts/Adaptation

10:00 am to 10:30 am

Brian Luinstra, Luinstra Earth Sciences
Climate Trends in the Maitland Watershed

10:30 am to 10:45 am

Break

10:45 am to 11:15 am

Building Resilient Watersheds
Steve Jackson, Water Resources Engineer, Maitland Valley CA

11:15 am to 12:00 pm

Climate Change Adaptation in Action: Trees for Mapleton Project

12:00 pm to 1:00 pm

Lunch

The afternoon will be comprised of a 3-part panel discussion where each municipality/ township/town within the
watershed will be given an opportunity to present their experiences with both adaptation and mitigation to
climate change. We will provide everyone with a series of questions to prompt discussion around their successes,
challenges and concerns.
1:00 pm to 2:00 pm

County of Huron, Municipalities of Morris-Turnberry, North Perth, and the County of
Perth, Saugeen Shores

2:00 pm to 3:00 pm

Townships of North Huron, Howick, Ashfield – Colborne – Wawanosh and Wellington
County

3:00 pm

Review of Common Themes/Summary and Closing Remarks
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Presentations
The following are brief summaries of the presentations made at the workshop. Presentations
are available for viewing on the www.climateontario.ca website.
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Overview of Climate Change Mitigation and Impacts/Adaptation
Dr. David Pearson
Dr. Pearson began the day by giving an overview of climate change impacts and adaptation.
Adaptation is adjustments in ecological, social or economic systems to actual or expected
climate change, their effects or impacts. Canada needs to adapt is to increase resilience,
reduce damage and take advantage of opportunities that will come with climate change.
Vulnerability depends on exposure to climate change risks and adaptive capacity is the ability to
cope with the risks.
Most of Canada was glaciated 10,000 years ago; at a time when the annual temperature only 5
to 7°C less than it is now. An increase of 5 to 7°C in annual temperature will also bring about
significant changes. Canada has already seen increases of between 0.8 and 1.2°C over the last
60 years.
An important piece of evidence of warming temperatures is the decrease in the area of summer
ice in the Arctic. As the ice melts, reflection of energy in summer will be replaced by absorption
resulting in positive reinforcing feedback contributing to the further warming of the planet as a
whole.
Today, the concentration of CO2 in the atmosphere is 380ppm, and is on track to reach 400 to
450ppm (based on the current rate of greenhouse gas emissions). This will lead to dangerous
climate change making adaptation very important. More than in the past, the earth today is at
the knife’s edge of climate change.
To develop climate projections, scientists take pieces of what we understand about climate
along with estimations of how much greenhouse gases might be released into the future and
input this information into climate models. Climate projections for Ontario suggest if we
continue ‘business as usual’ we could see increases of 6 to 8°C by the 2050’s. This kind of
temperature increase would make many parts of the planet uninhabitable.
Ontario has already experienced extreme events such as flooding in Northwestern Ontario and
the 2005 Finch Avenue flood in Toronto. Climate change, in the form of extreme weather
events and temperature increases will impact: municipal infrastructure, public health, water
resources and summer and winter tourism.
There are limits to adaptation, we can adapt to changes projected (using B1 scenario) for 20112030; however, changes projected for 2046-2065 will be dangerous and 2080-2099 intolerable.
We not only need to reduce CO2 in the atmosphere, we need to turn it around.
There is no going back and no escape, we must adapt but also have to mitigate.
Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Climate Trends in the Maitland Watershed
Brian Luinstra, Luinstra Earth Sciences

Brian Luinstra gave an overview of
climate trends in the Maitland
watershed. The Climate Change Data
Project was initiated in 2008. All
available data (1950 – 2006) was
collected, checked and a series of
questions were devised to determine if
trends existed.
Temperature and
Precipitation were examined at 9
locations within the MVCA watershed.
For temperature, the results of the
project showed little to no trend in average temperatures; an increase in minimum summer
temperatures; more days above 30°C; and fewer days below freezing, more frequent thaws and
shorter frozen period.
For precipitation, the results of the project showed increasing trend in average annual values
(notably near Lake Huron); more precipitation as rain; seasonal distribution of rainfall seems
relatively static; and more intense, shorter duration rainfall events in the growing season. Ice
cover on Lake Huron shows a distinct decreasing trend. With respect to drought, inland areas
are experiencing longer periods without rain.
In summary, the area is experiencing increased lake effect snow in lakeshore areas, more
frequent winter melts and shorter snow covered season, more frequent and long drought
events and higher intensity precipitation events.
There are 5 major physiographic regions in the Maitland Valley Conservation Authority, each
with different features. The impact of climate change may be different for each of the regions
and adaptation will need to focus on local issues.
For the entire watershed, climate concerns include the management of urban and agricultural
runoff, local and regional scale flooding and the deterioration of surface water quality.

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Building Resilient Watersheds
Steve Jackson, Water Resources Engineer, Maitland Valley CA

Within the Maitland Valley watershed,
the potential impacts of climate change
include increased flooding, bank
erosion, soil erosion, lower water tables,
degraded water quality and drought.
Steve stated that there is a need to
make watersheds healthier to be able to
deal with these impacts. In a natural
setting, water and flows of water are
difficult to steer or harness. In
evaluating adaptation, Steve asked what
will be the cost of doing nothing, and
how do we protect both our natural
resources and our built environment?
We need to adopt adaptive strategies that work with the natural processes. A few examples are
given below:







Increased storage on land (e.g. roadside berm, undersized culvert) limits the rate of water
discharge, reduces soil erosion and improves water quality. You need to look at the whole
watershed to increase the water on the land; the water needs to be ‘staged’ through.
Controlled drainage keeps the water in the system to help through drought conditions.
Riparian buffers help make watercourses more resilient to erosion and promote self healing
after a heavy precipitation event.
Maintaining a year round cover on fields helps promote improved soil structure, reduced
soil loss and reduced nutrient loss.
Wetland enhancement improves water storage and quality, increases the base flow, traps
sediment from going into watercourses and absorbs nutrients.
Reforestation helps attenuate peak flows during flood events.

In the long term, these measures will reduce stress with a system and make it more resilient.

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Climate Change Adaptation in Action: Trees for Mapleton Project
Paul Day, Chair, Trees for Mapleton

Trees are a natural answer to prepare for, and adapt to, climate change. They moderate
climate by reducing wind and help to
limit evaporation in both summer and
winter.
Trees for Mapleton is a partnership
between many groups.
Mapleton
township has very little tree cover,
approximately 10% with some portions
having only 3 to 4% cover.
The Mapleton Strategy:







Wrap every 100 acres with
windscreens
Buffer all waterways with trees
Wrap all forest fragments with windbreaks
Shelterbelts around all farmsteads
Link forest fragments
Living snowfences

All this adds up to 5 million trees in the township, an increase to 20%.
Along with being an adaptive strategy to climate change, planting trees in the suggested areas
would increase farm income, increase carbon sequestration, decrease road maintenance,
decrease accidents, publicize the area as a demonstation for other counties and increase the
durability of the community. Landowners, farmers, the community, the municpality and local
corporations would all benefit from a healthy tree cover.
In the spring (2009) the Trees for Mapleton group will plant 27 km of windbreaks (50,000
trees).

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Communities
The following section reports on the initiatives underway in the watershed communities that
are responding to climate change either through mitigation or adaptation. Although there were
a wide variety of responses, few were specific to climate change.
Huron County






The Take Action for Sustainable Huron report, available on the Huron County website,
was not developed not only because of climate change, but for many more reasons.
The county used four circles for sustainability (economy, society and culture and
environment). There are many reasons to get involved with this e.g. loss of jobs,
international competition etc. Climate change, water quality, social issues are also
components of sustainability
The process began two years ago, and they were the first rural county in Ontario to
conduct such a sustainability plan. While it is usually difficult to engage residents in
discussions of community planning, the first phase consultation involved over 1200
Huron County residents in an attempt to discuss sustainability. The County took all the
ideas and filtered them down to 4 main ideas. Phase three of the project is still
undetermined. They need funding to hire a coordinator to take on this phase. At
present, council has adopted it as a draft document. They hope to start a series of
different projects, however at this time they are not defined
There are several ongoing projects within the County from a reliance standpoint
including a water project, water protection steering committee, anaerobic digest
feasibility study (on-farm) and a wind energy study

Morris Turnberry
 Tree planting programs both mitigate and adapt to climate change. This year they
renewed the program to give free tees to residents. The program was very successful
 The community is hard surfacing more of the roads and they are seeing changes in
weather such as more freeze thaw cycles. The community has restricted development
in lower Wingham to ensure development is done correctly, with proper septic systems,
as it is a flood prone area. They also require stormwater management plan prior to
development in urban areas
 In the future, the community will develop a stormwater flooding program. Bluevale and
Maitland Valley are preparing a flooding emergency plan. They have experienced
flooding this winter (100 year flood level) and agree that these intense events are the

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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new reality. Flood response planning will go hand in hand with emergency management
program. Flooding in lower town saw very good response from Maitland Valley
The community increased the snowplowing budget last year and has noticed that with
milder winters, roads are becoming icy more often. They had to keep graders available
because the gravel roads were icy. In the past it was one freeze and thaw per winter,
now they are experiencing several

North Perth
 At the county level they are trying to instill good land use planning but have upper and
lower tier mandates and they try to not step on the other. They have a tree bylaw to
protect the trees, but do not have anything about replanting areas that have been cut
down. When they need to cut down trees for roadwork they do replace them at a ratio
of 3 to 1
 North Perth is more progressive: North Perth Drainage Project ($7,700,000) to help deal
with flooding in the area; Greenway Master Plan, along Maitland River has a lot of
environmentally friendly practices in it
 They were involved in a clean water project but got out of it, decided it was a societal
issue that should be paid for by society and not the individual county. Any money they
put into the project would have to be matched. Now back into project by
decommissioning wells and well heads
 They plan to construct a biogas plant
 There are a few energy efficiency programs underway e.g. energy efficient bulbs etc.
 The County seeks to conduct improved land use and long term planning e.g. flood plain
mapping and emergency preparedness
 Some of the water quality projects in Middle Maitland help with climate change e.g.
buffer strip planting and carbon offset
 Listowel has a vast park network and the County wants to establish an eco-style park
with low mowed grasses and more trees in areas not usually used for playing ball or
frisbee
 The municipality is looking into parts of the town that do not have any storm
infrastructure, however money is preventing any action
Saugeen Shores
 They do not have a sustainability or climate change plan. Councilor is finding it difficult
to get the city to understand. They do have an environmental committee but the
problem is they do not believe the environment and economy go together. They see
the environment as a cost.
Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Climate change and green economy was discussed at a recent strategic financial
planning meeting, but councilor felt that they did not understand enough about it
Saugeen Shores conducts energy audits for some of their buildings
They have considered Emergency Response planning but the focus is more around
water quality issues not climate change – water quality response
Mill Creek restoration project is underway
Waste diversion, blue box, composting
Separating storm and sewer water, getting rid of old septic systems
Public works, built in extra snow load into budget
Community improvement plan is considering environment issues such as green living
walls, solar energy and tree bylaw
Eco-tourism – snow is bringing tourists
There are cold water streams issues because of warming
They are observing more intense precipitation, but less often
Lower lake levels may force them to dredge, more algal growth in harbor, zebra
mussels. Looking at redesigning harbor allowing for dredging – lake levels are declining
and old median levels will now be new high levels
Types of trees planted now may not be the type of trees that will survive in 100 years

North Huron
 North Huron has experienced 3 flood events this year and each time the emergency
plan for flooding has come into effect
 Conservation practices are in place such as: tree planting; environmental committee has
set targets for energy conservation (5% consumption in 3 years), energy audits of
buildings, rain barrel project with IBC (every property in Wingham is getting a rain barrel
free of charge – conservation as well and education program will try to quantify how
much water is conserved); working with Maitland Valley watershed program; and
looking at ways to improve parks
 Water metering has been implemented
 In the watershed, only 15 weather stations to cover over 2000 km2. Volunteer rain
gauge stations are not supported anymore; people may be collecting it, but nothing is
being done with the data. As a result the necessary data is not being collected - storms
are missing the stations
Howick Township
 Climate change has not been talked about at this small rural township however they are
aware of changing weather. A drain runs through the speakers’ property. This year it
Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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ran dry then had a 100 year flood, he had to react to that. They have to deal with water
with bigger culverts and drains to get water away to next town, but they should look at
ways to slow water down
Freeze thaw cycles lead to crack and potholes in the roads (scarify). Winter operations
10% increase in budget, scraping ice off gravel roads
With respect to flooding and emergency management, they have to identify more rural
properties that are at risk of flooding

Ashfield-Colborne Wawanosh
 There are drainage issues in port Albert (hamlet in the area) and development is
sporadic. They are dealing with issues on how to get rid of drainage. They are slowly
beginning to install proper drainage in the area
 Cottagers also complain about water quality issues. They are meeting with lakeshore
groups to try and give them information. Beach closures are resulting in less people
swimming. Cottagers think their properties are being devalued. Cottage associations
get climate change, but need direction. Cottagers need funding to put in septic systems
 Soil erosion, have wind turbines, not sure what farmers are doing to conserve soil
 Storm water management, no cooperation from lakeshore people, and most drainage
thru municipal drains
 Money is a big issue; there is no commercial or industrial revenue to offset residential
tax base
Wellington
 With respect to climate change and adaptation, adaptive measures are undertaken
because they have an economic benefit and not by climate change
 The Green Legacy Programme (the Green Legacy Tree Nursery boasts four greenhouses,
a shade cloth area, a renovated 1860’s farm house now used for staff office space, and a
unique cool storage unit. The cool storage unit was built underground and has a green
roof to reduce energy consumption. It is the first building in the County of Wellington to
be recognized under the new Green Legacy Green Building Standards, meeting the
emerald certification level)
 The Grand River Conservation Authority’s efforts and the Mill Creek conservation
projects are not focused on climate change but have benefits
 With respect to emergency management, they’ve done a hazard risk analysis and have
planned for climate and weather related issues such as flooding and tornado etc.
Transportation is at risk in the municipality. Before 2003, emergency management was
very reactive, now try to mitigate as much as possible, helping communities to adapt
Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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With respect to barriers, there is a lot that can be done in planning legislation to help –
legislation is not proactive, but reactive

Goderich
 Walkerton inquiry made them look at protecting themselves.
They set up
environmental committee 5 years ago comprised of citizens and council (and two high
school students). The committee has not grown to look at climate change
 Last year, storm and sanitary sewers were finally separated. In the past they had 40 to
50 bypasses a year, but even with the separated sewers they still had a bypass. The
storm water goes into river and lake, so in next 10 years have to deal with that
 Goderich has hired an environmental technologist
 Water meters have been installed
 They have water restrictions in summer (odd even days). Even though they are close to
lake and have plenty of water, they only can pump so much water a day. There is a new
bylaw officer who is enforcing the bylaw for water use
 Partnerships with Utilities for conservation of electricity. They were the best in country
for the “refrigerator roundup” program
 Built a new recreation centre, “ice cube system” (ground source) – waste heat from
making ice heats pool. They’ve done an energy audit of this building and are doing on
other buildings (fire hall, public works) in an effort to shrink their footprint
 They have a salt mine (largest employer in town) on the shores of the harbor who love
freeze thaw – partnering with them to enlarge harbor to ship salt by water in order to
take trucks off the road
 A tree planting program is in place planting 2 trees for every one that is cut down
 Gone to clear bag… to increase recycling
 The town cleans the catch basins in the spring to reduce the mosquito population to try
to prevent West Nile virus
 The salt mine uses 50% of town’s total consumption of electricity. They make a lot of
steam and Goderich has tried to partner with them on co-generation projects without
success. Would like to look at options for green energy

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Conclusions
This workshop presented an opportunity to bring information about climate change impacts
and adaptation to communities in the Maitland Valley watershed. While the Conservation
Authority has undertaken projects to asses the degree to which climate and weather has
changed in the watershed, it is working to garner support from its member communities in
order to move forward with adaptation planning. A small number of people within the various
communities are spearheading various environmental initiatives and are attempting to reduce
environmental impacts and improve resiliency, however adaptation activity is low.
OCCIAR and the Maitland Valley Conservation Authority will continue to make resources
available for those commuunities and wil continue to support adaptation/ mitigation/
sustainable development planning into the future.

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Appendix 1 – Delegate Kit
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Climate Change
Climate is naturally variable and has changed significantly over the history of the Earth. Over the past
two million years, the Earth's climate has alternated between ice ages and warm interglacial periods.
There are a number of climate variability drivers, from changes in the Earth's orbit, changes in solar
output, sunspot cycles, volcanic eruptions, to fluctuations in greenhouse gases and aerosol
concentrations. When considered together, they effectively explain most of the climate variability over
the past several thousand years. These natural drivers alone, however, cannot account for the increase
in temperature and accompanying suite of climatic changes observed over the 20th century.
Climate change may manifest itself as a shift in mean conditions or as changes in the variance and
frequency of extremes of climatic variables. Eleven of the last twelve years (1995-2006) rank among the
twelve warmest years in the instrumental record of global surface temperature (since 1850) (IPCC 2007).
There is growing recognition that planning for these changes may pose challenging problems for natural
resource managers (IPCC 2001). There is confidence in the ability of climate simulation models to
provide natural resource managers with useful projections of future climate scenarios to support
planning and management across a range of space and time scales.
Globally, two broad policy responses to address climate change have been identified. The first is
mitigation, which is aimed at slowing down climate change by emitting less greenhouse gases in the
atmosphere or capturing it through various sequestration methods. The second is adaptation, which is
aimed at adjusting resource uses and economic activities in order to moderate potential impacts or to
benefit from opportunities associated with climate change. The primary focus of this workshop is on the
latter approach.

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Figure 1: Adaptation and mitigation in the context of climate change (modified from Smit et al., 1999
cited in Lemmen et al., 2008).

Impacts and Adaptation
There is broad consensus among international scientists that climate change is occurring, that the
impacts are already being felt in regions all around the world and that they will only get worse. “Impacts
due to altered frequencies and intensities of extreme weather, climate and sea-level events are very
likely to change” (IPCC 2007).
Even after implementing measures to reduce greenhouse gas emissions, some degree of climate change
is inevitable and is already having economic, social and environmental impacts on communities.
Adaptation limits the negative impacts of climate change and takes advantage of new opportunities. It is
not an alternative to reducing greenhouse gas emissions in addressing climate change, but rather a
necessary complement. “Adaptation will be necessary to address impacts resulting from the warming
which is already unavoidable due to past emissions” (IPCC 2007). Reducing greenhouse gas emissions
decreases both the rate and overall magnitude of climate change, which increases the likelihood of
successful adaptation and decreases associated costs. Adaptation is not a new concept as many
approaches have already allowed us to deal with our extremely variable climate. The nature and rate of
future climate change, however, poses some new challenges.
Ontario is relatively well adapted to present climatic conditions; however, it may not be ready for the
impacts resulting from changes in average and extreme climatic conditions. Recently, Ontario has
experienced climatic events such as such as drought, flooding, heat waves and warmer winters. These
have resulted in a wide range of impacts including water shortages, lower Great Lakes water levels,
declines in agricultural production, power outages and outbreaks of water-borne diseases.
Developing an effective strategy for adaptation requires an understanding of our vulnerability to climate
change. “Future vulnerability depends not only on climate change but also on development pathway”
(IPCC 2007). Vulnerability is determined by three factors: the nature of climate change, the climatic
sensitivity of the system or region being considered, and our capacity to adapt to the resulting changes.
The tremendous geographic, ecological and economic diversity of Canada means that the 3 factors
mentioned above, and hence vulnerabilities, vary significantly across the country. In many cases,
adaptation will involve enhancing the resiliency and adaptive capacity of a system to increase its ability
to deal with stress.
Adaptation responses include biological, technical, institutional, and economic, behavioural and other
adjustments that reduce vulnerability to the adverse impacts, or take advantage of positive effects, from
climate change. Effective responses to climate change require an integrated portfolio of responses that
include both mitigation and adaptation.
Ontario is generally well equipped to adapt to climate change, but this adaptive capacity is not uniformly
Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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distributed across the province. Indicators such as: economic resources; availability of, and access to,
technology, information and skills; and the degree of preparedness of its infrastructure and institutions
(Smit, et al., 2001) are all necessary in developing and acting on a climate change adaptation strategy.
It is imperative that decision-makers understand current vulnerabilities and the extent of future change
to make well-informed adaptation planning decisions. Without this, insufficient actions or actions that
inadvertently increase vulnerabilities could be made.

Ontario Centre for Climate Impacts and Adaptation Resources
The Ontario Centre for Climate Impacts and Adaptation Resources is a university-based, resource hub
for researchers and stakeholders searching for information on climate change impacts and adaptation.
The centre communicates the latest research on climate change impacts and adaptation; liaises with
partners across Canada to encourage adaptation to climate change and aids in the development of tools
to assist with municipal adaptation.
The mandate of the Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) is to:
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; and
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.
The objectives of today’s workshop are to:


Present the global and local context of climate change and help increase awareness of the potential
impacts of climate change in Ontario and the Maitland watershed and the need for resiliencebuilding in the area,



Identify what municipalities/counties and conservation authorities can do and are doing to both
help mitigate and adapt to climate change,



Introduce the Ontario Centre for Climate Impacts and Adaptation Resources and its role in
developing resources and communicating climate change throughout the province of Ontario.

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR
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Workshop Agenda

8:30 am to 9:00 am

Registration with light breakfast

9:00 am to 9:15 am

Welcome
Dr. David Pearson, Co-chair Ontario’s Expert Panel on Climate Change Adaption

9:15 am to 10:00 am

Dr. David Pearson
Overview of Climate Change Mitigation and Impacts/Adaptation

10:00 am to 10:30 am

Brian Luinstra, Luinstra Earth Sciences
Climate Trends in the Maitland Watershed

10:30 am to 10:45 am

Break

10:45 am to 11:15 am

Building Resilient Watersheds
Steve Jackson, Water Resources Engineer, Maitland Valley CA

11:15 am to 12:00 pm

Climate Change Adaptation in Action: Trees for Mapleton Project

12:00 pm to 1:00 pm

Lunch

The afternoon will be comprised of a 3-part panel discussion where each municipality/ township/town within the
watershed will be given an opportunity to present their experiences with both adaptation and mitigation to
climate change. We will provide everyone with a series of questions to prompt discussion around their successes,
challenges and concerns.
1:00 pm to 2:00 pm

County of Huron, Municipalities of Morris-Turnberry, North Perth, and the County of
Perth, Saugeen Shores

2:00 pm to 3:00 pm

Townships of North Huron, Howick, Ashfield – Colborne – Wawanosh and Wellington
County

3:00 pm

Review of Common Themes/Summary and Closing Remarks
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Historical Climate and Climate Trends
The following is a compilation and summarization of weather and climate data for the Blyth, Ontario.
Data were obtained from Environment Canada.
Daily Weather
Daily climate data from Blyth, obtained from Environment Canada, was averaged to obtain monthly
values for temperature and precipitation (Environment Canada, 2008). Seasonal climate values (winter
–DJF and summer -JJA) were calculated by averaging the monthly data. In the following section,
temperature and precipitation data, for the years 1960 to 2006, are displayed annually and seasonally
(summer and winter) with line charts (Figures 2 to 17) and includes: mean, maximum and minimum
temperature and annual precipitation. Data was missing from the years 1975, 1977, 1979, 1980, 1981
and 1997. Annual means could not be calculate for these years along with winter means for 1975 and
summer means for 1979 and 1980.
Mean temperature is defined as the average of temperature readings taken over a specified amount of
time; for example, daily mean temperatures are calculated from the sum of the maximum and minimum
temperatures for the day, divided by 2 (Environment Canada, 2008). Maximum temperature is the
highest or hottest temperature observed for a specific time interval and minimum temperature is the
lowest or coldest temperature for a specific time interval (Environment Canada, 2008). Precipitation
includes any and all forms of water, liquid or solid, that falls from clouds and reaches the ground and is
expressed in terms of vertical depth of water which reaches the ground during a stated period
(Environment Canada, 2008).
Total precipitation (mm) is the sum of all rainfall and the water
equivalent of the total snowfall observed during the day (Environment Canada, 2008). According to
Environment Canada (2008), most ordinary stations compute water equivalent of snowfall by dividing
the measured amount by ten; however, at principal stations it is usually determined by melting the
snow that falls into Nipher gauges. This method normally provides a more accurate estimate of
precipitation than using the "ten-to-one" rule (Environment Canada, 2008).
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Mean Temperature and Precipitation Data
Annual

Average Annual Mean Temperature - Blyth
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Figure 2: Average annual mean temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 1.4 ˚C over the 47

years of record
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Figure 3: Average annual maximum temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 0.6 ˚C over the 47

years of record
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Average Annual Minimum Temperature - Blyth
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Figure 4: Average annual minimum temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 2.1 ˚C over the 47

years of record
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Figure 5: Total annual precipitation (mm) from 1960 to 2006. Data from Blyth (Environment Canada,
2008) shows that the precipitation at this location has increased by 400 mm over the 47 years

of record
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Winter

Average Winter Mean Temperature - Blyth
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Figure 6: Average winter mean temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 3 °C over the 47

years of record
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Figure 7: Average winter maximum temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 1.9 °C over the 47

years of record
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Average Winter Minimum Temperature - Blyth
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Figure 8: Average winter minimum temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 3.8 °C over the 47

years of record
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Figure 9: Total winter precipitation (mm) from 1960 to 2006. Data from Blyth (Environment Canada,
2008) shows that the precipitation at this location has increased by 160 mm over the 47 years

of record
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Summer

Average Summer Mean Temperature - Blyth
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Figure 10: Average summer mean temperature (°C) from 1960 to 2006. Data from Blyth (Environment
Canada, 2008) shows that the temperature at this location has increased by 1.3 °C over the 47

years of record
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Figure 11: Average summer maximum temperature (°C) from 1960 to 2006. Data from Blyth
(Environment Canada, 2008) shows that the temperature at this location has increased by 0.6 °C

over the 47 years of record

Ontario Centre for Climate Impacts and Adaptation Resources - OCCIAR

28

Climate Change Action: Rural Perspective from the Maitland Valley Watershed

Average Summer Minimum Temperature - Blyth
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Figure 12: Average summer minimum temperature (°C) from 1960 to 2006. Data from Blyth
(Environment Canada, 2008) shows that the temperature at this location has increased by 2.2°C

over the 47 years of record
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Figure 13: Total summer precipitation (mm) from 1960 to 2006. Data from Blyth (Environment Canada,
2008) shows that the precipitation at this location has increased by 25 mm over the 47 years

of record
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Future Climate Projections
Future climate projections were obtained from Environment Canada’s Canadian Climate Change
Scenarios Network (CCCSN). The CCCSN describes climate change as a difference over a period of time
(with respect to a baseline or a reference point) and corresponds to a statistical significant trend of
mean climate or its variability, persistent over a long period of time (Environment Canada, 2007).
Reference periods of typically 3 decades long (1971-2000) are of sufficient length to adequately
represent the climate of the period, and can be used to compare fluctuations of climate between one
period and another (Environment Canada, 2007).
Projections from Global Climate Models (GCMs) exhibit a great deal of climate variability. Because of
this, the IPCC (2001a) has recommended using at least 30 year averaging periods for GCM output
(Environment Canada, 2007). Output generated by climate models are typically as follows: the 2020s
(2010-2039), the 2050s (2040-2069), and the 2080s (2070-2099) (Environment Canada, 2007).
The climate scenarios produced for Blyth, Ontario were created using the Third Generation Coupled
Global Model (CGCM3), version T47. The T47 version has a surface grid whose spatial resolution is
roughly 3.75 degrees lat/long and 31 levels in the vertical (Environment Canada, 2005). Data is displayed
for the B1 and A2 emission scenarios and is compared to the period of 1971-2000.
Emission scenarios (B1 and A2) are described as follows (IPCC, 2007 cited in Environment Canada, 2007).
A2
The A2 storyline and scenario family describes a very heterogeneous world. The underlying theme is
self-reliance and preservation of local identities. Fertility patterns across regions converge very slowly,
which results in continuously increasing population (15 billion by 2100). Economic development is
primarily regionally oriented and per capita economic growth and technological change more
fragmented and slower than other storylines.
B1
The B1 storyline and scenario family describes a convergent world with the same global population that
peaks in mid-century and declines thereafter, as in the A1 storyline, but with rapid change in economic
structures toward a service and information economy, with reductions in material intensity and the
introduction of clean and resource-efficient technologies. The emphasis is on global solutions to
economic, social and environmental sustainability, including improved equity, but without additional
climate initiatives.
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Temperature
Table 1: Change in mean temperature, extreme maximum temperature and extreme minimum
temperature data compared to 1971-2000 for Blyth, Ontario. Projected values are obtained using AR4
(2007), CGCM3T47 – Run 1 for each of the emission scenarios B1 and A2 (Environment Canada, 2007).
AR4 (2007), CGCM3T47 - Run 1
Observed

SR-B1

Temperature (°C)
Winter
Spring
Summer
Autumn
Annual

Change in Mean Temperature (°C)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

-5.9
5.3
18.9
8.8
6.8

1.2
1.2
1.3
1.4
1.3

2
2.4
2
2.1
2.1

1.4
1.8
1.5
1.6
1.6

2.5
2.7
2.7
2.8
2.6

Temperature (°C)
Winter
Spring
Summer
Autumn
Annual

Change in Extreme Maximum Temperature (°C)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

18
32
36.5
34
36.5

1
1.7
1.7
1.3
1.7

1.8
2.4
2.3
1.8
2.3

1.2
2
1.6
1.5
1.6

2.1
3.1
2.8
2.5
2.8

Temperature (°C)
Winter
Spring
Summer
Autumn
Annual

SR-A2

Change in Extreme Minimum Temperature (°C)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

-36
-26
-1.1
-16
-36

3.8
0.5
1.6
2.2
3.8

4.9
1.8
2.4
2.8
4.9

4
1
1.9
2.4
4

5.1
2
3.1
3.4
5.1
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Precipitation
Table 2: Change in precipitation, extreme maximum precipitation and water surplus and deficit data
compared to 1971-2000 for Blyth, Ontario. Projected values are obtained using AR4 (2007), CGCM3T47
– Run 1 for each of the emission scenarios B1 and A2 (Environment Canada, 2007).
AR4 (2007), CGCM3T47 - Run 1
Observed Data

SR-B1

Precipitation (mm)
Winter
Spring
Summer
Autumn
Annual

Change in Precipitation (mm)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

343.2
239.8
254.8
327.9
1165.7

2.9
-13.6
-25.2
-15.5
-51.3

23.5
-6.4
-24
-13.6
-20.5

5.3
-4
-24.4
-9
-32.1

34.9
-8.5
-39.2
8.1
-4.7

Precipitation (mm)
Winter
Spring
Summer
Autumn
Annual

Change in Extreme Maximum Precipitation (mm)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

727.1
516.2
589.7
816
2649

4.9
-89.9
-24.3
-86.6
-195.9

47.4
-76
-23.8
-81
-134

10
-71.8
-23.3
-71.3
-156.4

74.8
-80.8
-60.6
-36.6
-103.2

(mm)
Surplus
Deficit

SR-A2

Change in Mean Water Surplus/Deficit (mm)

1971-2000

2011-2040

2041-2070

2011-2040

2041-2070

629
57

-22
35

-8
40

-8
34

6
64
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Discussion Guiding Questions
Responses to climate change can either be mitigative – energy conservation, energy efficiency,
greenhouse gas reductions, alternative energy sources, carbon capture/storage; or adaptive –
managing stormwater/flood protection, heat alert plans, drought plans, water budgeting, tree
planting and others.
1. Is there recognition within your community and watershed that changes in climate are affecting,
and will continue to have an impact on natural and built systems?
2. Has your municipality considered developing a climate change plan (mitigation and/or
adaptation)? Has climate change been considered in any planning process?
Excess waste water and extreme weather events leading to flooding have been specifically challenging
to cities and conservation authorities across the province. Changes to the timing and extent of peak
river/stream flow challenge traditional ways of dealing with the natural waste water.
3. Do you think that changes to temperature and precipitation over the past 20-30 years have
imposed greater challenges in managing stormwater? Has your municipality made any changes
to reflect that? What barriers are there that may impede structural changes to those systems
(budget constraints, limited human resources, lack of technology, lack of time, other priorities,
other)?
4. Are there other sectors or components of sectors that would be threatened by climate
variability/climate change, i.e. ice fishing, skiing, agricultural operations, forests (fire), local
lakes, fish populations, buildings, bridges, groundwater wells, human health and well-being,
locally valued species, invasive species or pests, etc?
Water and energy conservation are ways to combat climate change, both on the mitigation and
adaptation front. Opportunities exist for economic growth in the green energy sector through local
power generation. The Province of Ontario is committed to reductions of greenhouse gases – 6%
below 1990 levels by 2015 and 15% by 2020.
5. Has your community developed any programs or policies related to energy/water conservation
or efficiency?
6. Have any local companies expressed an interest in developing green energy (products), i.e.
wind, solar, wood pellets, fibre, biomass, etc?
Impediments and facilitators for climate change planning and action exist and can be a function of
capacity within a community setting. Although rural communities tend to have fewer resources, they
also have inherent strengths that give them an advantage when it comes to facing weather/climate
adversity.
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7. Are there specific items that would enable mitigation/adaptation planning in your area
(specifically for storm water management planning) (climate/weather data, information, tools,
human resources, $$, political support)?
Additional Questions
8. Has climate change been a consideration with emergency management personnel?
9. Are you aware of any benefits that may result from a changed climate and how might your
community take advantage of such changes? E.g. extended summer tourism, agricultural
opportunities, harvesting of stormwater for irrigation, etc.
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