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Climate Change Impacts and Adaptation in Northern Ontario

Introduction

Ontario has begun to feel the impacts associated
with a changing climate. The Mayors of the
Town of Iroquois Falls and Matheson were
interested in learning a more about climate
change, its impact and adaptation. OCCIAR
travelled to Iroquois Falls, communicated the
latest science pertaining to climate change and

gained an understanding of the
challenges facing these two communities
in the context of changing weather and
climate.  Attendees of this half day
interactive workshop not only heard
about climate change impacts and
adaptation, they were invited to response
to specific questions about their
experiences with changing weather and
climate. Specifically, the workshop:

1 presented and discussed the drivers
of climate change at global, national
and local levels;

1 discussed local climate change,
impacts that have been experienced,
how the community may be
vulnerable to climate change and
variability and what effect climate
change will have on the various
sectors within the community;

1 and discussed adaptive responses

and their effectiveness in the context
of climate change.

This report captures a summary of the workshop
and each communityds expgerience with changing
weather and climate.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Presentation Summary

Climate Change Impacts and Adaptation
in Northern Ontario

Al Douglas, Ontario Centre for Climate
Impacts and Adaptation Resources

Si t he 19906s, gl o
have continued to increase in the atmosphere
Owor st c

nce

and are following t h e
developed by the Intergovernmental Panel on
Climate Change (IPCC). Past emissions combined
with current, continued emissions commits the
planet to further global climate change. Global
temperature has increased 0.74°C over the last
100 years. The IPCC has also shown that climate
models, using both natural and anthropogenic

forcing, correlate  well with  observed
temperature over the last 100 years.
Furthermore, the number of climate-related

disasters has increased dramatically over the last
50 years. Global impacts such as decreasing

water availability, increased damage from
flooding and storms and changed distribution of
some disease vectors will continue to occur as

the climate continues to change.

Canada has also seen changes in average annual
Since 1948, the greatest
warming has occurred in the northwest of
Canada (24 to 2.6°C) and in Ontario the
average annual temperature has increased
between 0.4 (in the east) and 1.4°C (in the
northwest). Projections for Ontario suggest
that the average annual temperature will
increase by 2.5 to 3.7°C by the 2050s.

It is important to distinguish between

temperature.

weather and impacts. What does climate

change look like? Some ways it will
manifest itself are increases in temperature,

prolonged periods of drought, decreased

(75}

L

precipitation, overall weather variability and

cumulative  effects of climate hazards.

Communities in  Ontario have already
experienced impacts in the form of weather-
related challenges (e.g. shortening of winter
road season, increase in spruce budworm, less
snow, dry conditions and drought, heat stress,
vector borne diseases and flooding). Flooding is

a defolisSilsle fof }ﬁaenyl/ corfinflhitfed AR S

Ontario. These weather-related or extreme

€ %ven&,cvﬂwf}ha Will 9nfrease in intensity and

frequency into the future, have and will continue
to challenge systems.

Climate change can be broken down into three
components. The first component is changes in
the long term average using over 30 years of
climate data (e.g. increase in average annual
and decreased annual
precipitation). The

variability or the highs and lows (not extreme

temperature
second component is

highs and extreme lows). With climate change

(e.g.
consecutive days without precipitation) and/or

these highs and lows will lengthen
happening more often. The third is the extreme
events (i.e. heavy rainfall, wind events).

A fundamental piece of information is the way

temperature and precipitation has changed in

the past. Using data from Environment Canada -

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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graphs can show how it has changed over the
period of record. The Kapuskasing A weather
has

station temperature

records dating from 1938 to present. The data

and precipitation

shows that the greatest increase in temperature
has occurred in the spring (for average annual,
average maximum and average minimum) over
Total
precipitation has decreased over the same time

the 73 years of record. annual
period.

What do the models suggest for the future?

These
projections are derived from a collection of 24

Environment Canada (cccsn.ca).
global climate models and show a change in
mean, summer and winter air temperature in
Ontario using a baseline period of 1961 to 1990
and project to the 2050s (2041-2070) using a
medium emissions scenario. Projections suggest
a 28 to 3.0°C

temperature, 34 to 4.1°C increase in mean

increase in mean annual air

winter air temperature and a 25 to 2.6°C
increase in mean summer air temperature into
the 2050s. In addition, projections show a 6 to
7% increase in mean annual precipitation, an 11

Common Grid - Composite of Models
Mean change from (1961-1990) to (2041-2070 or '2050s')
Winter -

Medium - Change in Air Temperature at 2m (°C)

Models are very complex, contain many
variables and produce

projections looking into the ‘
future. Every year the models encrc
are improved through the

addition of more information

and better spatial resolution.
Models use emission scenarios
or projections of GHG levels

Latitude

into the future to define the
degree of change in
temperature or
There are different emission
0 global

and market-oriented

precipitation.
scenarios versus
regional
versus environment future (e.g.
AlF1 o fossil
B2 emphasizes

fuel intensive

future; local solutions and
environmental sustainability). However, models
cannot answer everything d s ome event
be determined as they occur at too fine a spatial
and temporal scale and sometimes only
historical trends are available. This should not
prevent us from ma&gmneg
decisions. It is advisable to use the best science
we have, undertake assessments and move

forward with adaptation planning.

Ensemble projections can be obtained from the
Canadian Climate Change Scenarios Network at

Longitude

to 17% increase in mean winter precipitation and
05 and 1%
peeaipit@tion into the 2050s.

increase in  mean summer

Mitigation and adaptation act on the causes and
consequences of climate change - both efforts
s@ie unpeded top iespond to climate change.
Mitigation or the reduction of greenhouse gases
into the atmosphere is well understood by
communities. Climate change will put additional
stresses on systems and these exposed or
vulnerable systems could adapt autonomously

(reactive). Policy responses such as planned

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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adaptation respond to the residual impacts,
reducing the negative and maximizing the
positive impacts (IPCC, 2001). The past is no
longer an indication of the future.

In the past, communities have coped with the
climate, experiencing the impacts of exceeding a
critical threshold on occasion. With climate
change, these critical thresholds will be
exceeded more often, making communities
more vulnerable. Implementing adaptation
measures will build resilience by adjusting the
critical threshold, reducing the amount of times
it is exceeded. Unlike coping, which is often
reactive and motivated by crisis, adaptation
involves planning, is a continuous process and
combines old and new strategies and knowledge
to build resilience.

Sectors will feel the impacts differently.
Specifically for tourism, increased summer
temperatures could result in longer tourism
season, increased opportunities for people to
participate in outdoor activities, threats due to
increased exposure to UV radiation and benefits
to the golf industry. Warmer winters could
increase the survival rate of insects and ticks.
Changes to the distribution of fish species is also
occurring - cool and cold water fish are being
replaced by warm water fish, such as small
mouth bass. The tourism sector should pay
attention to these changes and determine how it
will  impact them. Similarly, there are
implications for hydrology. A reduction in
summer rain could lead to earlier peak flow and
decreased total flow in streams and rivers, create
drought conditions, increase the risk of forest
fires and impact the health of wildlife.
Furthermore, communities need to understand
how their municipal infrastructure (e.g. roads,
bridges, drinking water infrastructure) could be
impacted by, and be vulnerable to, climate
change. Community managers need to be aware

of how the climate is changing and how those
climate hazards will translate into risks for the
community. This could be done through an
assessment of climate risks or by mainstreaming
climate considerations into decision-making.

Overview of Adaptation Approaches and
Tools

The next part of the presentation discussed
several different tools and methods available to
help assess the impacts of climate change and to
plan for adaptation.

There are different factors that are driving the
need to adapt. Businesses are concerned about
disruption, downtime and lost revenues.
Municipalities are concerned about people and
infrastructure; how is the infrastructure
vulnerable and what can they do to safeguard
the buildings and their residents. The banking
and lending sector is becoming more interested
in what businesses are doing to safeguard
themselves against downtime due to weather
events and changing climates including
understanding the potential threats to their
supply chain. The insurance sector wants to
know where the risks are and what you are
going to do to reduce the risk. The legal
profession is concerned with whether due
diligence has been exercised in recognizing
climate and weather related risks.

The IPCC (2007) has identified several different

assessment approaches: Impact, Risk,
Vulnerability, Policy and Integrated Assessment.
The Impact Assessment examines the expected
impacts of climate change on natural and human
systems. It is scenario driven, includes expert
input, uses a good range of futures and

identifies key issues. However, uncertainty often

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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leads to inaction and it does not consider

complex interactions. The Risk Assessment is
one that is most understood by municipalities. It
examines the risk (likelihood and consequence)
associated with a specific climate change impact.
It helps identify and prioritize risk and can also
The
Vulnerability is a function of exposure, sensitivity
A Vulnerability

Assessment examines to what degree a system is

include management of those risks.

and adaptive capacity.
susceptible to or unable to cope with the effects
of climate change. It includes both human and
natural systems, looks at past and current
broad

existing coping
When conducting a vulnerability

vulnerabilities, includes a range of

stakeholders and evaluates
strategies.
assessment it must be done in the context of all
the other pressures from non-climate stressors
such as changes in population (growth or
decline) and changes in the economy. How will
these factors affect the impacts of climate
change and vice versa? A Policy Assessment

examines existing policies, programs and
projects and determines how effective they are
given a changing climate. Results will provide
insight into where organization needs to focus
their efforts. Finally, the Integrated Assessment is
a more holistic assessment as it combines

knowledge from a diverse range of disciplines.

There is a range of possible responses to
adaptation such as no- or low-regrets and win-
win measures. No or low-regrets are measures
that are beneficial regardless of climate change
and win-win solutions are solutions that deal
with mitigation and adaptation.

There are many groups in Canada and Ontario
that support sectors in adaptation planning. The
Engineers Canadads

Engineering  Vulnerability =~ Committee and

Canadian Standards Association are two groups
providing support to the engineering sector.

Pu

bl

Guidebooks, documents and case studies from
different groups such as ICLEI, CIER and CSA can
help municipalities think about way to adapt.
The Province of Ontario has recently released
Cli Ready ch i
Strategy and Action Plan.

mat e wh i

Adaptation should not be thought of in the
context of a single evaluation, action or one time
deal. It is an ongoing process. Even thought
there is uncertainty associated with the models
we want to move forward with the best science
That is the

management 3 it is making decisions in the face

we have. idea of adaptive
of uncertainty. Built into this is the concept of
monitoring 8 not just how climate continues to
change and evaluating your decisions based on
science but also evaluating the effectiveness of
your decisions, and having the ability to alter
those decisions or actions in light of system
responses.

Lastly, some principles of good adaptation
includes managing climate and non-climate
related risks using a balanced approach, using
adaptive management to cope with uncertainty
and recognizing the value of no or low regret
actions.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Community Comments: 1 As the climate continues to change, the
northern clay belt area of Ontario could
Workshop participants shared examples of become a new agricultural area.

extreme weather events and changes in climate
that have been experienced in their area. These
included

1 Experienced a tornado which blew down
hydro poles, uprooted trees and caused
damage to barns.

1 Changes in weather has impacted forest
companies, changing when and how
long they can harvest wood

1 Experienced stronger winds

1 Spring has been shorter and drier

1 Spring has been warmer, allowing golf
courses to open earlier

1 Seeing more bass in local lakes

1 Winters have been warmer

1 Experienced more frost heave in
pavements

1 Low water levels on local lakes

Other Comments:

1 Participants felt that this type of climate
change information should be widely
disseminated across Ontario and
Canada.

1 Warmer temperatures in the winter have
resulted in a shorter snowmobile season
d a large impact to the economy of the
community.

1 Local snowmobile sales have been down
0 while ATV sales have been increasing,
it has not supplemented the loss from
low snowmobile sales.

1 Towns need to change the focus from
winter to spring and fall activities (e.g.
cycling, hiking, ATV, fishing, kayaking,

canoeing)

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Ontario Centre for Climate Impacts and Adaptation Resources

Climate Change Impacts and Adaptation in Northern Ontario is being held by the Ontario Centre for
Climate Impacts and Adaptation Resources (OCCIAR) as part of its Ontario Regional Adaptation
Collaborative Project. OCCIAR 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, develops tools and frameworks to assist with
municipal adaptation and liaises with partners across Ontario and Canada to encourage and support
adaptation to climate change.

The mandate of the Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR) is

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

1 to encourage the development and implementation of adaptation strategies in order to reduce
climate vulnerability and increase climate resilience in communities and sectors across Ontario; and

1 to create and foster partnerships with stakeholder groups within Ontario and Canada in order to
advance adaptation action.

The Centre is also a hub for climate change impacts and adaptation activities, events and resources. For

more information please visit www.climateontario.ca.

The workshop will be an interactive session where attendees will hear about climate change impacts and
adaptation and will also invite responses to specific questions about their experiences with changing
weather and climate. Specifically, the workshop will:

1) present and discuss the drivers of climate change at global, national and local levels;

2) discuss local climate change, impacts that have been experienced, how the community may be
vulnerable to climate change and variability and what effect climate change will have on the
various sectors within the community;

3) discuss adaptive responses and their effectiveness in the context of climate change.

The intentions of the workshop are to communicate the latest science pertaining to climate change and to

gain an understanding of the challenges facing communities in Northern Ontario in the context of
changing weather and climate.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Agenda

1:00 pm to 1:35 pm Presentation of climate change science, impacts and 35 minutes
responses (Al Douglas, OCCIAR)

1:35 pm to 2:20 pm Discussion of changing weather and climate in the area, its .
. 45 minutes
impacts and responses to date (All)

2:20 pm to 2:30 m BREAK 10 minutes

2:30 pm to 3:00 pm Presentation of climate change adaptation assessment 30 minutes
methods and examples (Al Douglas, OCCIAR)

3:00 pm to 3:45 pm Discussion of coping mechanisms and their effectiveness in 45 minutes

the context of projected changes (All)

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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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 20™
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.
Global average surface and lower-troposphere
temperatures during the last three decades have
been progressively warmer than all earlier
decades, and the 2000s (2000009) was the
warmest decade in the instrumental record
(NOAA, 2010). Arndt et al, (NOAA, 2010)
compared temperature data for the last 6
decades in Canada and concluded that the
2000s was the warmest decade out of the six
that are available for its national study, with an
average temperature of 1.1°C above normal. In
order, from warmest to coolest, the remaining
decades are: 1990s (+0.7°C); 1980s (+0.4°C);
1950s (+0.1°C); 1960s (0.0°C); and 1970s (-0.2°C)
(Arndt et al., (NOAA), 2010).

There is growing recognition that these changes
may pose challenging problems for sectors and
watersheds as well as all levels of government.
There is confidence in the ability of climate

simulation models to provide 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 and
lessening the potential future impacts of climate
change by emitting less greenhouse gases in the
atmosphere or capturing it through various
sequestration  methods. The second s
adaptation, which is aimed at reducing the
negative impacts of climate change through
actions other than the reduction of GHG
emissions, and also making the best of the
positive effects of climate change. The primary

focus of this workshop is on adaptation.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Figure 1: Adaptation and mitigation in the context of
in Lemmen et al., 2008).

Impacts and Adaptation

There is 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
mpacts due to

intensities of extreme weather, climate and sea-

wor se. ol

| evel events

2007).

are very

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
necessary

be necessary to address impacts resulting from

rather a compl
the warming which is already unavoidable due
past (1P
greenhouse gas emissions decreases both the

to emi ssions®é

climate change (modified from Smit et al., 1999 cited

rate and overall magnitude of climate change,
which
adaptation and decreases associated costs.

increases the likelihood of successful
Adaptation is not a new concept as many
approaches have already allowed us to deal with
our extremely variable climate. The nature and
rht€ bf fturefclinfatd ¥rRMYE hdwever,apbsds

some new challenges.
i kely to changebd

a

Ontario is relatively well adapted to present
climatic conditions; however, it may not be ready
for the impacts resulting from changes in
extreme climatic conditions.

average and

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
Great Lakes water levels,

shortages, lower

declines in agricultural production, power

outages and outbreaks of water-borne diseases.
ement. OAdaptation wil!/

Developing an effective strategy for adaptation
requires an understanding of our vulnerability to
CCclima2?2 @0 7c)hhangeReddEuUMNgTr e
not only on climate change but also on

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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devel opment pat hwayé
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, 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 distributed across the province.
Ontario has noted differences in adaptive
capacity between urban and rural communities
(Table 1). 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 (Figure 2).

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 (OCCIAR)
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Table 1: General differences in adaptive capacity, which affect vulnerability to climate change, between
urban and rural communities (Atlantic Canada, Quebec, Ontario and Prairies) (Lemmen et al., 2008).

URBAN CENTRES RURAL COMMUNITIES

Strengths

Strengths

Greater access to financial resources

Strong social capital

Diversified economies

Strong social networks

Greater access to services (e.g. health care, social
services, education)

Strong attachments to community

Higher education levels

Strong traditional and local knowledge

Well-developed emergency response capacity

High rates of volunteerism

Highly developed institutions

Limitations

Limitations

Higher costs of living

Limited economic resources

More air quality and heat stress issues

Less diversified economies

Lack of knowledge of climate change impacts and
adaptation issues

Higher reliance on natural resource sectors

High dependence on critical, but aging
infrastructure

Isolation from services and limited access

Issues of overlapping jurisdictions that complicate
decision-making processes

Lower proportion of population with technical
training

Access to Information

Economic

Social Capital Knowledge
Wealth
&
Skills
Infrastructure
Access to Technologies Institutions

Figure 2: Determinants of adaptive capacity (adapted from Smit et al., 2003 as cited in Warren and

Egginton, 2008)

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)




19

Climate Change Impacts and Adaptation in Northern Ontario

Historic Climate and Trends

The following is a compilation and summarization of temperature and precipitation data for Kapuskasing
and Timmins, Ontario. These graphs provide insight into how much temperature and precipitation have
changed over the life of the weather station. In conducting a regional analysis of climate change,
additional stations from multiple sources would provide a more substantive evaluation. The data below
were obtained from Environment Canada.

According to Environment Canada, Iroquois Falls and Matheson do not have operating weather stations.
The nearest station with a continuous dataset of 30 years or more is Timmins Victor Power A weather
station (48°34'11.000" N 81°22'36.000" W ) which has climate data from 1956 to present. The next nearest
station is the Kapuskasing A (49°24'50.000" N 82°28'03.000" W) weather station which has daily climate
data from 1938 to present. The Bonner Lake weather station in Moonbeam has climate daily data from
1990 to present (21 years) yet a large amount of data is missing from the record. The weather station in
Kirkland has climate data from 1997 present (14 years) and the station in Earlton has climate data since
2000 (11 years).

Historical Climate Data for Kapuskasing

Daily climate (temperature and precipitation) data from the Kapuskasing A weather station, obtained from
Environment Canada, was averaged to obtain monthly values for temperature and totaled for monthly
values for precipitation (Environment Canada, 2011). Seasonal temperature values (winter (DJF), spring
(MAM), summer (JJA) and fall (SON)) were calculated by averaging the monthly data and seasonal
precipitation values were calculated by summing the monthly data. In the following section, temperature
and precipitation data, for the years 1938 to 2010, are displayed annually and seasonally with line charts
(Figures 3 to 7) and includes: mean, maximum and minimum temperature and total precipitation.

Data from Kapuskasing was missing for 1938, 1942, 1979, 1992 and 1993. As a result, average annual
temperature could not be calculated for these years. Average winter temperature could not be calculated
for 1938, 1993 and 1994. Average summer temperature (minimum and mean) could not be calculated for
1942 and 1993. Average Spring temperature could not be calculated for 1938 and 1993. Average fall
temperature could not be calculated for 1979 and 1993. Total precipitation could not be calculated for
the winter of 1938, fall of 1979, all of 1993 and the winter of 1994.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Figure 3: Average annual mean, maximum and minimum temperature (°C) and total annual precipitation
(mm) from 1938 to 2010. A trend-line through the data from the Kapuskasing A weather
station(Environment Canada, 2011) shows that average annual mean temperature has increased 1.0 °C,
average annual maximum temperature has increased 1.5°C, average annual minimum temperature has
increased 0.6°C and total annual precipitation decreased 83 mm at this location over the 73 years of
record

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Winter Temperature and Precipitation
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Figure 4: Average winter mean, maximum and minimum temperature (°C) and total winter precipitation
(mm) from 1938 to 2010. A trend-line through the data from the Kapuskasing A (Environment Canada,
2011) shows that average winter mean temperature has increased 1.0 °C, average winter maximum
temperature has increased 1.4°C, average winter minimum temperature has increased 0.7 °C and total
winter precipitation has decreased 35 mm at this location over the 73 years of record.
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Spring Temperature and Precipitation
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Figure 5: Average spring mean, maximum and minimum temperature (°C) and total spring precipitation
(mm) from 1938 to 2010. A trend-line through the data from the Kapuskasing A (Environment Canada,
2011) shows that average spring mean temperature has increased 1.8°C, average spring maximum
temperature has increased 2.6°C, average spring minimum temperature has increased 1.1°C and total
spring precipitation decreased by 20 mm at this location over the 73 years of record.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)



23

Climate Change Impacts and Adaptation in Northern Ontario

Summer Temperature and Precipitation
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Figure 6: Average summer mean, maximum and minimum temperature (°C) and total summer
precipitation (mm) from 1938 to 2010. A trend-line through the data from the Kapuskasing A
(Environment Canada, 2011) shows that average summer mean temperature has increased 0.6°C, average
summer maximum temperature has increased 1.0°C, average summer minimum temperature has

increased 0.3°C and total summer precipitation decreased 38 mm at this location over the 73 years of
record.
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Fall Temperature and Precipitation
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Figure 7: Average fall mean, maximum and minimum temperature (°C) and total fall precipitation (mm)
from 1938 to 2010. A trend-line through the data from the Kapuskasing A (Environment Canada, 2011)
shows that average fall mean temperature has increased 0.3°C, average fall maximum temperature has
increased 0.6°C, average fall minimum temperature has not changed and total fall precipitation has
increased 15 mm at this location over the 73 years of record.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Historical Climate Data for Timmins

Daily climate (temperature and precipitation) data from the Timmins Victor Power A weather station
(48°34'11.000" N 81°22'36.000" W), obtained from Environment Canada, was averaged to obtain monthly
values for temperature and totaled to obtain monthly values for precipitation (Environment Canada,
2011). Seasonal temperature values (winter (DJF), spring (MAM), summer (JJA) and fall (SON)) were
calculated by averaging the monthly data and seasonal precipitation values were calculated by totaling
monthly data. In the following section, temperature and precipitation data, for the years 1956 to 2010,
are displayed annually and seasonally with line charts (Figures 8 to 12) and includes: mean, maximum and
minimum temperature and total precipitation.

Data was missing for 1979, 1992, and 1993. As a result, average annual temperature could not be
calculated for these years. Average winter temperature could not be calculated for 1993 and 1994.
Average summer and spring temperature could not be calculated for 1993. Average fall temperature
could not be calculated for 1979 and 1993. Total precipitation could not be calculated for the fall of 1979,
all of 1993 and the winter of 1994.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Annual Temperature and Precipitation
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Figure 8: Average annual mean, maximum and minimum temperature (°C) and total annual precipitation
(mm) from 1956 to 2010. A trend-line through the data from the Timmins Victor Power A weather station
(Environment Canada, 2011) shows that average annual mean temperature has increased 1.5 °C, average
annual maximum temperature has increased 1.5°C, average annual minimum temperature has increased

1.5°C and total annual precipitation decreased 40 mm at this location over the 55 years of record.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Winter Temperature and Precipitation
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Figure 9: Average winter mean, maximum and minimum temperature (°C) and total winter precipitation
(mm) from 1956 to 2010. A trend-line through the data from the Timmins Victor Power A (Environment
Canada, 2011) shows that average winter mean temperature has increased 2.5 °C, average winter
maximum temperature has increased 2.8°C, average winter minimum temperature has increased 2.2°C
and total winter precipitation has decreased 5 mm at this location over the 55 years of record.
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Spring Temperature and Precipitation
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Figure 10: Average spring mean, maximum and minimum temperature (°C) and total spring precipitation
(mm) from 1956 to 2010. A trend-line through the data from the Timmins Victor Power A (Environment
Canada, 2011) shows that average spring mean temperature has increased 1.8°C, average spring
maximum temperature has increased 2.1°C, average spring minimum temperature has increased 1.5°C
and total spring precipitation increased by 11 mm at this location over the 55 years of record.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Summer Temperature and Precipitation
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Figure 11: Average summer mean, maximum and minimum temperature (°C) and total summer
precipitation (mm) from 1956 to 2010. A trend-line through the data from the Timmins Victor Power A
(Environment Canada, 2011) shows that average summer mean temperature has increased 1.0°C, average
summer maximum temperature has increased 0.8°C, average summer minimum temperature has
increased 1.1°C and total summer precipitation decreased 32 mm at this location over the 55 years of
record.
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Figure 12: Average fall mean, maximum and minimum temperature (°C) and total fall precipitation (mm)
from 1956 to 2010. A trend-line through the data from the Timmins Victor Power A (Environment Canada,
2011) shows that average fall mean temperature has increased 0.8°C, average fall maximum temperature
has increased 0.8°C, average fall minimum temperature has increased 0.6°C and total fall precipitation

has decreased 4 mm at this location over the 55 years of record.
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Future Climate

Ensemble Projections for Northeastern Ontario

The following maps (Figures 13 & 18) were created by the Canadian Climate Change Scenarios Network at
Environment Canada (www.cccsn.ca). The temperature and precipitation maps are ensemble projections
of 24 global climate models using a medium emissions scenario. According to the CCCSN (2011), the
'medium’ projection represents the mean of the combination of low (B1) and high (A1B) projections, with
th e lowd projection representing the all-model mean resulting from the least aggressive emission
assumption (the result from the commonly referenced SRES-B1 scenario) and correspondingly, the 'high’
projection results indicate projected changes with the most aggressive emission assumption. The maps
show the mean change from 1961-1990 to 204082070 (or 2050s).

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Figure 13: Projected Change in Annual Air Temperature (CCCSN, 2010). Ensemble projection shows a
change in mean annual air temperature from 196181990 to 204182070 or 2050s; medium emissions

scenario. Approximate location for NE Ontario is shown within the red box. Projection shows a 2.8°C to

3.0°Cincrease.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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CCCSN - RCSCC
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Figure 14: Projected change in winter air temperature (CCCSN, 2010). The ensemble projection shows the
change in mean winter air temperature from 196181990 to 204132070 or 2050s; medium emissions
scenario. Approximate location for NE Ontario is shown within the red box. Projection shows a 3.4°C to

4.1°C increase.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Figure 15: Projected Change in Summer Air Temperature (CCCSN, 2010). The ensemble projection shows
the change in mean summer air temperature from 196181990 to 204162070 or 2050s; medium missions
scenario. Approximate location for NE Ontario is shown within the red box. Projection shows a 2.5°C to

2.6°C increase.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Figure 16: Projected Change in Annual Precipitation (CCCSN, 2010). The ensemble projection shows the
change in annual precipitation from 196131990 to 204182070 or 2050s; medium emissions scenario.
Approximate location for NE Ontario is shown within the red box. Projection shows a 6.54% to 7.8%

increase.
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Figure 17: Projected Change in Winter Precipitation (CCCSN, 2010). The ensemble projection shows the
change in winter precipitation from 196181990 to 204182070 or 2050s; medium emissions scenario.
Approximate location for NE Ontario is shown within the red box. Projection shows an 11.89% to 17.47%

increase.
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Figure 18: Projected Change in Summer Precipitation. The ensemble projection shows the change in
summer precipitation from 196181990 to 204162070 or 2050s; medium emissions scenario. Approximate
location for NE Ontario is shown within the red box. Projection shows a 0.50% to 1.48% increase.
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Climate Change Considerations

The following questions provide a means of encouraging discussion of climate change at the local level.

Responses to climate change can be mitigative (reduce greenhouse gas emissions) 9 i.e. energy
conservation, energy efficiency, greenhouse gas reductions, alternative energy sources, carbon
capture/storage, and/or adaptive & i.e. managing stormwater/flood protection, heat alert plans,
drought plans, water budgeting, tree pI  anting and others. It is important to note that some actions,

|l i ke the use of ©O6green infrastructured including
and adaptive. It is also important that any adaptation actions taken not increase greenhouse gas
emissions 0t hese ar e knadvap tast ibanad 0 .

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 author ities 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?

The Province of Ontario is committed to reductions of greenhouse gases 0 6% below 1990 levels by
2014 and 15% by 2020. Water and energy conservatio n are ways to combat climate change, both
on the mitigation and adaptation front. Opportunities also exist for economic growth in the green

energy sector through local power generation.

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 some Ontario communities tend to have fewer

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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resources, they also have inherent strengths that give them an advantage when it comes to facing
weather/climate adversity.

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, financial support, 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.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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Definitions

The definitions are drawn from the
Intergovernmental Panel on Climate Change
reports (2001, 2007), From Impacts to
Adaptation (2008) and the Canadian standard
ORI sk Management : eciSian

Ma k e (CANGCSAQ850-97).

Adaptation

Adaptation is initiatives and measures taken to
reduce the vulnerability of natural and human
systems against actual or expected climate
change effects. Various types of adaptation exist,
e.g. anticipatory and reactive private and public,
and autonomous and planned. Examples are
raising river or coastal dikes, the substitution of
more temperature-shock resistant plants for
sensitive ones, etc.

Adaptation benefits

Adaptation benefits are the avoided damage
costs or the accrued benefits following the
adoption and implementation of adaptation

measures.
Adaptation costs

Adaptation costs are the costs of planning,
preparing for, facilitating, and implementing
adaptation transaction

measures, including

costs.
Adapti ve capacity

Adaptive capacity is the ability of a system to
adjust to climate variability and change to
moderate potential damages, to take advantage
and/or with  the

of opportunities, cope

consequences.
Barrier

A barrier is any obstacle to reaching a goal,
adaptation or mitigation potential that can be
overcome or attenuated by a policy, programme,

D

or measure. Barrier removal includes correcting

market failures directly or reducing the
transactions costs in the public and private
sectors by e.g. improving institutional capacity,
reducing risk and uncertainty, facilitating market

transactions, and enforcing regulatory policies.
ines for D

Climate change

Climate change in lay terms refers to any change
in climate over time, whether due to natural
variability or as a result of human activity. This
usage differs from that in the United Nations
Framework Convention on Climate Change
(UNFCCC) which defines
change of climate which is attributed directly or
indirectly to human activity that alters the
composition of the global atmosphereand which
is in addition to natural climate variability
observed over
also climate variability .

Climate scenario

A climate scenario is a plausible and often
simplified representation of the future climate,
consistent set of
that has

constructed for explicit use in investigating the

based on an internally

climatological relationships been
potential consequences of anthropogenic climate
change often serving as input to impact models.
Climate scenarios are based on a combination of
GHG

comsumption and growth.

emissions and patterns of human

Climate projections often serve as the raw
material for constructing climate scenarios, but
climate scenarios usually require additional
information such as about the observed current
climate. A climate change scenario is the
difference between a climate scenario and the

current climate.
Climate variability (CV)

Climate variability refers to variations in the

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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mean state and other statistics (such as standard
deviations, the occurrence of extremes, etc.) of
the climate on all spatial and temporal scales
beyond that of individual weather events.
Variability may be due to natural internal
processes within the climate system (internal
variability), or to variations in natural or
anthropogenic  external  forcing (external
variability).

Event

An event is an incident induced or significantly
exacerbated by climate change that occurs in a
particular place during a particular interval of
time, e.g. floods, very high winds, or droughts.

Hazard

A hazard is a source of potential harm, or a
situation with a potential for causing harm, in
terms of human injury; damage to health,
property, the environment, and other things of
value.

Hazard identification

Hazard identification is the process of
recognizing that a hazard exists and defining its
characteristics.

Impacts (Climate change)

Impacts are the effects of climate change on
natural and human systems Depending on the
consideration of adaptation, one can distinguish
between potential impacts and residual impacts:

1 Potential impacts all impacts that may
occur given a projected change in
climate, without considering adaptation.

1 Residual impacts the impacts of climate
change that would occur after
adaptation.

Mean Tempera ture

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

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

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).

Projection

A projection is a potential future evolution of a
quantity or set of quantities, often computed
with the aid of a model. Projections are
distinguished from predictions in order to
emphasize that projections involve assumptions
concerning, for example, future socio-economic

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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and technological developments that may or
may not be realized, and are therefore subject to
substantial uncertainty.

Residual risk

Residual risk is the risk remaining after all risk
control strategies have been applied.

Resilience

Resilience is the ability of a social or ecological
system to absorb disturbances while retaining
the same basic structure and ways of
functioning, the capacity for self-organization,
and the capacity to adapt to stress and change.

Risk

Risk is the chance of injury or loss as defined as
a measure of the probability and severity of an
health,
environment, or other things of value.

adverse effect to property, the

Risk assessment

Risk assessment is the overall process of risk
analysis and risk evaluation.

Risk communication

Risk ~ communication is any two-way
communication between stakeholders about the
existence, nature, form, severity, or acceptability

of risks.
Risk control option

Risk control option is an action intended to
reduce the frequency and/or severity of injury or
loss, including a decision not to pursue the
activity.

Risk estimation

Risk estimation is the activity of estimating the
frequency or probability and consequence of risk

scenarios, including a consideration of the
uncertainty of the estimates.

Risk evaluation

Risk evaluation is the process by which risks are
examined in terms of costs and benéefits, and
evaluated in terms of acceptability of risk
considering the needs, issues, and concerns of
stakeholders.

Risk information library

A risk information library is a collection of all
through  the risk
management process. It includes information on

information  developed
the risks, decisions, stakeholder views, meetings
and other information that may be of value.

Risk management

Risk management is the systematic application
of management policies, procedures, and
practices to the tasks of analysing, evaluating,
controlling, and communicating risk issues.

Risk perception

Risk perception is the significance assigned to
risks by stakeholders. This perception is derived
from the stakehol der 6s

and personal values.
Risk scenario

A risk scenario is a defined sequence of events
with an associated frequency and consequences.

Vulnerability

Vulnerability is the degree to which a system is
susceptible to, or unable to cope with adverse
effects of climate change, including climate
variability and extremes. Vulnerability is the
function of the character, magnitude, and rate of
climate variation to which a system is exposed,

its sensitivity, and its adaptive capacity.

Ontario Centre for Climate Impacts and Adaptation Resources (OCCIAR)
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