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Message from the

mayor

Northerly migration of invasive
species and disease

We are proud of the Town of Oakville’s i1
which work to enhance our community’

Longer, warmer and more vari-
able growing season

we've been acting to mitigate the town’s

tel

developed and implemented an Active T
gas reduction targets, an Anti-Idling By-1

Changing winter precipitation

Sustainable Purchasing and Green Fleet
we've set a progressive tree canopy covetl

Increased freeze/thaw cycles

As Oakville continues to do its part to mi
the past and be prepared for the future. T
microburst windstorms in July 2013 are

Increased mosquito breeding
and West Nile Virus (WNV)
activity

remind us of the importance of being pr
is a tool that will help residents be more
weather patterns and extreme weather e

Precipitation falling in winter
with periods of drought in sum-
mer months

Pruning trees, preparing an emergency evacuation plan and/or having a stocked
all the difference when confronted by extreme weather. Oakville’s Climate Chang
residents and informs residents about retrofitting incentive programs available in

Increased risk of personal safety
and property damage including
basement flooding

The Climate Change Primer supplements Oakville’s Climate Change Adaptation S
change on town operations and the actions that the town will be taking to increas
resiliency.

Increased risk and delays
associated with transportation

I encourage everyone to read the primer and implement the strategies that work
help, we can all be better prepared for any further climate change the future may

Increased closures and risks to
users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

Sincerely,

Increased instances of heat, cold
and poor air quality

7

Decrease in water quality from
overland runoff and erosion

Mayor Rob Burton

Increased risks to recreational
users of town harbours and Lake
Ontario

climate change primer

Message from the mayor

Introduction

Climate change objectives

Climate change and the climate
change system

The complexity and cost of
climate change

Oakville’s changing climate

Local impacts and actions

Appendix a: localizer report

Appendix b: government action

Appendix c: examples of extreme
weather events

Appendix d: emergency preparedness

Appendix e: climate change
terminology

Appendix f: misconceptions about cli-

mate change




Introduction

“It is not the strongest of the species
that survives, nor the most intelligent
that survives. It is the one that is the
most adaptable to change.”

-Charles Darwin

Climate change is fast becoming a critical issue both globally
and locally. Recent events in Oakville such as the 2013 ice storm
and microburst events as well as several flooding events over
the past few years highlight the need to be prepared for ongoing
challenges. Changing temperature and precipitation patterns,
more extreme weather events and the resulting impacts to our
environment will require us to adapt and the Town of Oakville
is committed to building resiliency to these changing and
extreme weather patterns. In Oakville, we are proud of our
community’s history of rising to meet these challenges.

In 2005, Town Council approved the first Environmental
Strategic Plan (ESP), updated in 2011, with goals to improve
waste diversion rates and local air quality, protect and
enhance green space, lower greenhouse gas (GHG)
emissions and reduce natural resource consumption.

A guiding principle of the ESP is to “ensure that our local

actions contribute to the resolution of regional and global

environmental issues.” To help achieve this, the town has

taken many actions, including:

¢ Developed a Conservation and Demand Management
Plan to reduce the town'’s energy use and greenhouse gas
emissions

The development and endorsement of this primer and the
associated Climate Change Strategy — Technical Report
continues this commitment to further advance the resiliency
of our community.

Northerly migration of invasive
species and disease

The town'’s Clima
provides a detaile
This primer was

Longer, warmer and more vari-
able growing season

complementary 1
understand the cl

Changing winter precipitation

do to successfully

DICOATC. ITLLIIS ETICT VOLL WL LITIC]

¢ An overview of

Increased freeze/thaw cycles

¢ A detailed look
impact Oakville
¢ Specific inform
that will help y

Increased mosquito breeding
and West Nile Virus (WNV)
activity

s

impacts of clim{ Precipitation falling in winter

¢ A glossary of cli
document in Ag

with periods of drought in sum-
mer months

Please let us knov

any additional in|] @and property damage including

by emailing envi

Increased risk of personal safety

basement flooding

— associated with transportation

Increased risk and delays

Disclaimer: The cont
purposes only and is

endorse any product,
to conduct your own

Increased closures and risks to
users of parks, trails and sports
fields

instructions for use, v

Increased instances of power
outages and rolling blackouts
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The International P

Mitigation as an &

Increased instances of heat, cold
and poor air quality

enhance the sinks
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Adaptation as the
changes, in order t

Decrease in water quality from
overland runoff and erosion
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Climate change
objectives

Northerly migration of invasive
species and disease

In keeping with the goals laid out in the Environmental
Strategic Plan (ESP) the town joined the national Partners
for Climate Protection (PCP) program in 2005. PCP is a

Following from tHf
Adaptive and Re
2011 as one of th

Longer, warmer and more vari-
able growing season

network of over 240 municipal governments, which equates  the new national
to over 80 per cent of Canada’s population. Each of these
municipalities is committed to reducing greenhouse gas

emissions and taking action to reduce climate change. developed using

Changing winter precipitation

The town’s Climate-ChanoeSfrafeov-Technical Renartwas

Increased freeze/thaw cycles

Through PCP’s five-milestone framework, Oakville has milestone proces

created a greenhouse gas inventory, set reduction targets,

and developed a corporate greenhouse gas reduction plan. The Climate Chang
For more information on these corporate actions please refer  goals and actions t
to Oakville’s Climate Change Strategy — Technical Report, These goals and ac

which is available on the town’s website. and strategies as d

Vision:

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Precipitation falling in winter
with periods of drought in sum-
mer months

To build the town’s resiliency to the impacts of a changing climate.

Objectives:

Objective 1: To increase the town's capacity to protect against and respond to pro

Increased risk of personal safety
and property damage including
basement flooding

e Comply with current legislation
e Provide input on proposed and existing legislation
¢ Build mitigation and adaptation considerations into existing and new plans, po

Increased risk and delays
associated with transportation

¢ Embed climate change considerations in staff reports and purchasing processes

Objective 2: To educate staff and residents through effective and efficient means o
¢ Be timely and proactive using a multimedia approach

Increased closures and risks to
users of parks, trails and sports
fields

* Participate in internal and external outreach and educational events

* Encourage training and continous education through webinars, conferences an

Increased instances of power
outages and rolling blackouts

TCL 1O LLIdRC COTLLLITLUIOLIS ODCT Al dl

Objective 3: To monitor the implementation of adaptation actions and goals in or
improvements.

« Identify and use available funding and partnerships to support actions

Increased instances of heat, cold
and poor air quality

e Support innovation and research on best management practices and new techr

JIOY |CN

e Initiate and implement best management practices (BMP)
¢ Review vulnerabilities annually

Decrease in water quality from
overland runoff and erosion

The creation of this primer and the public outreach provided by the town on cli
intended to satisfy the objectives.

Increased risks to recreational
users of town harbours and Lake
Ontario
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http://www.fcm.ca/home/programs/partners-for-climate-protection.htm
http://www.fcm.ca/home/programs/partners-for-climate-protection.htm
http://www.oakville.ca/
http://www.icleicanada.org/programs/adaptation/barc
http://www.icleicanada.org/programs/adaptation/barc
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species and disease
What exactly do we mean when we talk about Earth'’s components to th=—"* S -
climate system and climate change? complex and inc Longer, W?rmer and more vari- Climate change objectives
(water), cryosphd able growing season
Climate change refers to a long-term shift in weather surface of Earth ) """ . e
conditions. It is measured by changes in a variety of complexity of thi Changing winter precipitation . .
indicators including temperature, precipitation, wind and significant than SHPTY UVCTaT WaTTIIITg: T ITaT IS WITY LIS Climate change and the climate
water levels. The data gathered depicts the changes in both  document will nd Increased freeze/thaw cycles change system
average and extreme conditions, and may vary drastically more accurate te
across regions. For example, climate change is expected to - - ,
affect Africa and Canada differently. Figure 1 shows tkI |annC(;evavSeeg rl\rl‘l(l)es?;::‘fjos ?\;\?:I(\j;)ng The C(DCTnglé]e’[);lchaarr]Wd eCOSt of
the living biosph activity 9
Climate change is a term that is often used to refer only to up the geosphere
the surface temperature record of Earth, but there are more  shows impacts fr} Precipitation falling in winter . . .
with periods of drought in sum- Oakville’s changing climate
mer months
: - Increased risk of personal safety
Geosphere and property damage including Local impacts and actions
p— ' basement flooding

Increased risk and delays . .
associated with transportation Appendix a: localizer report

Increased closures and risks to
§ users of parks, trails and sports
fields Appendix b: government action

3% Increased instances of power
Ml outages and rolling blackouts

Appendix c: examples of extreme
weather events

Increased instances of heat, cold
and poor air quality

Decrease in water quality from Appendix d: emergency preparedness
overland runoff and erosion

- - - ‘ r
Increased risks to recreational

users of town harbours and Lake
Ontario

Climatic Processes-Hydrologic Cycle-Biog _ ,
Appendix e: climate change

terminology

Figure 1: Components of Earth’s climate system, includes the biosphere, or life-forms, on the right, an

Appendix f: misconceptions about cli-
5] mate change




Each component of the climate system shows evidence of a changing climate. Table 1 describes examples of changes to
each climate component as well as the cause of this change.

Table 1: Impacts that greenhouse gases and climate change have on each component of the climate system.

Climate component

Atmosphere

Average global air temperature has
increased by about one degree Celsius

Northerly migration of invasive
species and disease

since the early 20th century.

IS [SPISCREICNASRINISRSCPISIS T 1
——

Longer, warmer and more vari-
able growing season

Hydrosphere

Rising sea levels and decreasing

L1 OSCAA/ATOr IS STOran 1N _Alaciors and ico 1

freshwater levels, as well as changes in
groundwater hydrology.

Changing winter precipitation

T ICredSIia OCedi did jesgqwdier 41—

Changes in pH causing ocean
acidification and impacts on sensitive
species such as coral reefs.

Increased freeze/thaw cycles

Cryosphere

Melting glaciers, loss of Arctic sea ice,
and decreases in winter ice cover in
lakes.

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Precipitation falling in winter
with periods of drought in sum-

Biosphere

Ranges of many plants and animals are
extending northward or diminishing.
There are serious concerns that

this will lead to significant losses of
biodiversity across the biosphere as
some species are unable to respond to

mer months

LTI ADAIS TIOSUTADE _SSOECTIAIN 1O 1

Increased risk of personal safety
and property damage including
basement flooding

these changes.

Each of these components will experience complex
interlinked impacts as the climate changes. This complexity and cost of climat

Greenhouse gases and the greenhouse effect

Greenhouse gases (GHGs) are gases that are naturally
present in the atmosphere which absorb and emit radiation  such as vegetatio
in the form of heat. They consist mainly of water vapour,
carbon dioxide, methane (CH,), nitrous oxide (N,0), and industrial proces:
ozone (0,), and although they get a bad reputation they
are not entirely bad. Without them, the Earth’s average
surface temperature would be about 33 degrees Celsius
colder, rendering the Earth uninhabitable.

Increased risk and delays
associated with transportation

is discussed in m

Increased closures and risks to
users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

1 A+ | 29 4 1

Greenhouse gase

anthropogenic

Increased instances of heat, cold
and poor air quality

by natural means
effect which is re

Decrease in water quality from
overland runoff and erosion

1:1 LW 4 hh 1. 41

Earth from lookir
are produced fror
concentration of

Increased risks to recreational
users of town harbours and Lake
Ontario

amplifies the nat

greenhouse gases and their enhancement of the greenhouse
effect are the primary drivers of climate change.
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Greenhouse gases insulate the Earth from cold surrounding
space. They absorb heat from the sun and emit it back

to the Earth, warming the surface. As the surface of the
Earth increases in temperature it emits heat back into the
atmosphere. Some of this is absorbed again by greenhouse
gases. Part of this absorbed heat is then re-emitted back to
the Earth’s surface and it is this bounce-back action that
can create problems. As the concentrations of greenhouse
gases in the atmosphere increase, so does the amount of
heat that is bounced back to the Earth’s surface and as a
result the Earth warms.

Natural
Greenhouse Effect

More heat escapes
into space

Figure 2: Depicts the natural greenhouse effect and enhanced greenhouse effect due to human acti

The greenhouse effect is the cause for many of the climate
change impacts that are being experienced around the
world, including: rising average annual temperatures,
increased intensity and frequency of storms, changes

in precipitation patterns and water systems, and poorer
air quality. Each of these impacts can and does result in
further sub-impacts such as drought, food shortages,
population displacement and health conditions such as
asthma and Lyme disease.

This effect is like adding multiple blankets while you're
sleeping. While the first blanket might keep you warm and
sleepy, the fourth blanket (or more) will make it so warm
that it is hard to sleep. This is not because your body is
producing more heat. Rather it is because each additional
blanket prevents more body heat from escaping into the
surrounding room. It is the same for the Earth. It is not
that the sun is producing more energy; instead, increasing
concentrations of greenhouse gases are ‘blanketing’ the

Earth. As a resuly Northerly migration of invasive
natural and enhy species and disease

Figure 2, below.

Longer, warmer and more vari-
H ur able growing season

Gre Changing winter precipitation
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and property damage including
basement flooding
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v na

Increased closures and risks to
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fields

34: with periods of drought in sum-

Increased risk of personal safety

Increased instances of power
some greenhous{ OUtages and rolling blackouts

others are presen

climate change nf INCreased instances of heat, cold

a greenhouse gas and poor air quality

2 1.

with the climate e B *
r[I Decrease in water quality from

change. For exa i
overland runoff and erosion

greenhouse gas a

hYdrOSphere and tho atrmaocnbora Daocnito thic changaoc
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amplifies the warming that is already occurring.
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climate change primer

As the global population increases, so do the overall
emissions of greenhouse gases, particularly carbon dioxide.

Atmospheric nitrous oxide (N,0) has increased globally
by about 10% from preindustrial levels. N,O is produced

Rapid increase in carbon dioxide causes an increase in naturally through ocean and soil processes, while humans

temperature, resulting in warmer air that is able to hold
more water vapor. As a powerful greenhouse gas, water
vapor increases the warming effect of carbon dioxide.
Thus, most greenhouse gases do not act alone. When they
are released into the atmosphere from anthropogenic or
natural sources, they interact with one another and with
the climate system. For more information, see the section
titled “The complexity and cost of climate change”

According to the Intergovernmental Panel on Climate Change
(IPCC) fourth assessment report, “human activities — primarily
burning of fossil fuels and changes in land cover-are modifying
the concentration of atmospheric constituents or properties of

the surface that absorb or scatter radiant energy” and “most of
the observed increase in global average temperatures since the
mid-20th century is very likely due to the observed increase in
anthropogenic GHG concentrations.”

Carbon dioxide is the primary anthropogenic greenhouse
gas; the warming potential of other greenhouse gases are
expressed as a factor of carbon dioxide warming. Like the
other gases, carbon dioxide is a naturally occurring gas in
the atmosphere and is in constant circulation between the
oceans, soils, plants and animals.

In the Earth’s natural carbon cycle, CO, is released to

the atmosphere by plant and microbial respiration

and through air-sea gas exchange in the oceans. This
natural cycle is altered by human activities and industrial
processes. Over the course of Earth’s history, carbon has
been sequestered beneath the planet’s surface in the
form of petroleum, coal, and natural gas. Humans have
tapped this natural resource in order to obtain fuel, which
is burned to provide power for transportation, electricity
generation, and many other human activities. This process
of removing carbon, refining it, and burning it transfers
carbon from the lithosphere (rocks) into the atmosphere
in the form of carbon dioxide. Atmospheric CO,
concentrations have increased by about 30 per cent from
preindustrial values .

Anthropogenic emissions are not just a problem in the
atmosphere. During the last decade, only about 48 per

cent of global anthropogenic emissions have stayed in the
atmosphere, with the remainder being taken up by the
oceans and terrestrial ecosystems. This has had global
impacts. For example, the dissolution of CO, into the
oceans results in a change in pH or acidity of the water. This
has led to bleaching of coral reefs and negative effects on
other sensitive organisms.

increase nitrous oxide production by burning biomass,

and through the combustion of fossil fuels and use of

fertilizers.

Methane (CH,) is produced naturally by a wide variety of
anaerobic (oxygen lacking) processes, for example through

natural wetland j
atmosphere by r¢

Northerly migration of invasive
species and disease

lowest part of th

) 14 I~

water vapor - als
concentrations h
cent from preind

Longer, warmer and more vari-
able growing season

I

globally in the la
anthropogenic ac

Changing winter precipitation

biomass burning
5th Assessment

Increased freeze/thaw cycles

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Precipitation falling in winter

1 with periods of drought in sum-

mer months

Increased risk of personal safety
and property damage including
basement flooding

Increased risk and delays
associated with transportation

Increased closures and risks to
users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

Increased instances of heat, cold
and poor air quality

I\. 3

Decrease in water quality from
overland runoff and erosion

P L T L T e

Increased risks to recreational
users of town harbours and Lake
Ontario

o
g

- L=t

Message from the mayor

Introduction

Climate change objectives

Climate change and the climate
change system

The complexity and cost of
climate change

Oakville’s changing climate

Local impacts and actions

Appendix a: localizer report

Appendix b: government action

Appendix c: examples of extreme
weather events

Appendix d: emergency preparedness

Appendix e: climate change
terminology

Appendix f: misconceptions about cli-

mate change



http://www.ipcc.ch/report/ar5/
http://www.ipcc.ch/report/ar5/

Greenhouse gas emissions in Canada

According to the International Energy Agency, Canada’s
greenhouse gas emissions in 2009 amounted to about 2 per
cent of global emissions. The global emissions contributed by
Canada and other developed countries is projected to decrease
in coming years relatively, as developing countries rapidly
increase their emissions. Canada’s emissions are also slowly
decreasing as policies are put in place to limit emissions in
the transportation and energy sectors. Between 2005-2010
GHG emissions dropped by 6.5 per cent despite a 6.3 per cent
increase in the Canadian economy. This shows a change in
the relationship of emissions and economy, their changes

Figure 3: The chemical make-up of greenhouse gas emissions in Cana

previously paralleled one another. Today, due to changes

in regulations and consumer behaviour, emissions are

being decoupled from economic growth. This indicates that
Canadian manufacturers and consumers are becoming more
climate aware. For more information on greenhouse gases
in Canada see “Appendix b: government action’.

Northerly migration of invasive
species and disease

Carbon dioxide, a
released greenho

data in this sectio
and from Enviro1 Longer, warmer and more vari-

Report - Greenhq able growing season
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https://www.ec.gc.ca/ges-ghg/default.asp?lang=En&n=3808457C-1
http://www.ec.gc.ca/Publications/default.asp?lang=En&xml=1723EA20-77AB-4954-9333-69D1C4EBD0B2

Available data on Canada’s greenhouse gas emissions is
usually broken down by type of gas as well as by sector.
Figure 4 depicts which industrial sectors are contributing
the most to the release of greenhouse gases in Canada. This
information is valuable for advising policymakers and
others on where to focus emissions reduction efforts in
order to maximize results and limit costs. For example, 65
per cent of electricity generation in Canada is already from
hydro and other non-emitting sources. Although we can do

»

more to improve our electricity generation, we are already
maximizing efforts and it may be worthwhile to focus
attention on other sectors that are operating less efficiently.
The Government of Canada is following a sector-by-sector
approach, which will reduce emissions where it makes

the most sense to do so. For more information on actions
employed by thepeesnamamantaf.Canadacontdunandivh,

Northerly migration of invasive

government actio : )
species and disease

Longer, warmer and more vari-
able growing season
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Figure 4: Sources of greenhouse gas emissions in Canada b Increased instances of power
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Increased instances of heat, cold
and poor air quality

Decrease in water quality from
overland runoff and erosion

Increased risks to recreational
users of town harbours and Lake
Ontario

climate change primer

Message from the mayor

Introduction

Climate change objectives

Climate change and the climate
change system

The complexity and cost of
climate change

Oakville’s changing climate

Local impacts and actions

Appendix a: localizer report

Appendix b: government action

Appendix c: examples of extreme
weather events

Appendix d: emergency preparedness

Appendix e: climate change
terminology

Appendix f: misconceptions about cli-

mate change




climate change primer

- >
The complexity and cost

of climate change
| Northerly migration of invasive Introduction

species and disease

Message from the mayor

The complexity of climate change e e e e e

Climate change objectives

Earth’s climate system is comprised of multiple components First, there is the s| able growing season
which have complex interlinked relationships. Each is affected ~ across the globe wi e eI AT AT AN OEATAICET
by changes in other components. For example, carbon dioxide ~ €ach region. To mx Changing winter precipitation | .
emissions from your car lead to increasing atmospheric these changes are —o 5 5 Climate change and the climate
temperatures which lead to increased evaporation of water toaregion with lif o e scad freeze/thaw cycles change system
from the hydrosphere which becomes water vapor in the doing here in Sou
atmosphere. As noted previously, water vapor is a potent exacerbate drougyse—sas SR lamans .
greenhouse gas. It absorbs more heat from the sun, which coastal cities as th{ [N€reased m.OsqL.lltO breeding The Qo plexity and cost of
causes increased temperatures in the atmosphere and more anc_l \_NeSt Nile Virus (WNV) climate change
evaporation, and so the cycle continues. Secondly, there is activity

. . patterns measureq pacipitation falling in winter
Examples like this would ultimately lead to a runaway makes it difficult ] . . . Ao : :
greenhouse effect if left unchecked. A runaway greenhouse change. with periods of drought in sum- OElSllSS Eneliigling) EliGits
effect is a process that increases the greenhouse effect until a mer months
planet’s oceans boil away. Too much .of a gre.enhouse.eﬁ"ect Figure 5 illustrates| |ncreased risk of personal safety
and Ef’irth would look like Ven'us, while too little and it would the world. Thisma 41,4 property damage including Local impacts and actions
look 111.<e Mars. Clearly, managing greenhouse gases presents wildfires, extreme | hasement floodi ng
complications. melting ice caps, déaarrarramspraccreT o IO e
The earlier discussion of the components and complexity of the food short.ages acrq Increased risk and delays o :

over a period of def associated with transportation Appendix a: localizer report

climate system outlined examples of climate change impacts.
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system and across { Increased closures and risks to

users of parks, trails and sports
fields Appendix b: government action

Climate change is more than just an increase in the global average
surface temperature, but it is difficult to ‘see’ all of these changes.

Arctic Sea Ice Extent
Second driest May and driest fes May 2011 sea ice extent
March-May since records was 6.0% below 1979-2000
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began in 1918 o average | Increased instances of power
: ] 7 outages and rolling blackouts
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Increased instances of heat, cold

and poor air quality

Alaska
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United Kingdom
March-May 2011 warmest
period on record
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Appendix c: examples of extreme
weather events

United States
Wettest May on record for
much of the northern Plains
and northern Rockies

El Nino/Southern Oscillation . Spain rou vyra
La Nina transitioned to ENSO- Habcie}!ti;(;(h;gdszvaagrgezs&%ay oPhilippines. Rain trigaeiad Ldtronical cvclone of 7011 alohall d d d
iti i andslides, displacin . . g
neutral conditions during May people and calfsing3g Decrease In Water quallty from Appen IX Q. emergency prepare ness
. " Joverland runoff and erosion

Mexico
As of May 19th 1.3 million
acres burned across Mexico
since the beginning of 2011.
This was the most acres
burned in at least 13 years

Colombia

Heavy spring rains killed 425

people and caused billions of
dollars of damage

Increased risks to recreational
Australia | ysers of town harbours and Lake

Coolest March-May )
national temperature Onta rio
T

Appendix e: climate change
terminology

South Africa
Nearly 3 inches of rain fell on
May 5th, which is as much

Argentina

] rainfall that typically falls the began in 1950
Several locations across e
Argentina recorded their ¥
lowest May rainfall since 1961
Antarctic Sea lce Extent Appendix f: misconceptions about cli-
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A more detailed look at climatic changes and impacts in Canada (Figure 6) shows a situation in which multiple changes

and impacts occurred across the country over the past decade.

FLOODING
Aklavik, NT
May 27, 2006
300 evacuated and

$3.5 million in damages

FLOODING
Fort Good Hope, NT

FLOODING

Northerly migration of invasive
species and disease

Klondike, YT

May 14, 2005 Cloocdl AT I I

90 evacuated
State of emergency declared
$920,000 in damages

May 1-3, 2009
28 evacuated and
$1.4 million in damages

Longer, warmer and more vari-
able growing season

Changing winter precipitation

| [P TOTOTT

Increased freeze/thaw cycles

Increased mosquito breeding
and West Nile Virus (WNV)
activity

10711 I S

Precipitation falling in winter
with periods of drought in sum-
mer months

WILDFIRE
BC
July-August, 2010
Burned nearly 100,000 ha in FLOODING
less than 24 hours and 330,000 MB and AB
ha in total which was the most June, 2005
in 10 years 2 fatalities and $220 247.6mm rain
million in damages $200 million in damages, T
not including crop losses Deleage t
4th year in 7 years where
WILDFIRE FLOODING crops went unseeded
Slave Lake, AB Calgary, AB strongest
May 14-16, 2011 June 19-July 12, 2013 FLOODING | e m”l
$700 million in damages Costliest navtural 'disaster in Red Earth First Nation, SK
One third of town destroyed Canadian history April 19, 2007
1 fatality Damage estimated at $5 billion, 700 evacu'ated o~
with $1.7 b|I||9p insurable $125.8 million in damages Gri
4 fatalities
EXTREME HEAT Wate
Ve, BE EXTREME RAIN —
2009 SK and S.AB TORNADQ
135 fatalities June 17, 2010 TORNADO Goderich, O
Aug. 21, 20
Washed out part of Trans- Midland. ON % of 9 I’ :
Canada Highway $956.35 June 23. 2010 Sl @ el Eiftem
million in damages ' power for over 24

Leamington, ON
June, 2010
$120 million insured damages

Increased risk of personal safety

and property damage including
basement flooding

TORNADO 8 — 2 VL I

Increased risk and delays
associated with transportation

»

Figure 6: A map of Canada depicting major disasters related to climate during the past decade (from

The damage represented in Figure 5 and Figure 6 comes with a cost that is not aj
the ‘cost of climate change’ including costs related to the impacts on our enviroz

|
Increased closures and risks to
users of parks, trails and sports
fields

tourism and built environment.

The cost of climate change

Increased instances of power
outages and rolling blackouts

Increased instances of heat, cold

and poor air quality

LA bl 4 tel

Decrease in water quality from
overland runoff and erosion

rr O r

Calculating the cost of climate change is challenging as it levels. As water |
can include economic, environmental, human health and increased evapor
wellness considerations. This section attempts to provide carried via ship a
a better understanding of those impacts for which it is Southwestern Sa
possible to attach a monetary value. that the current It
up to $20,000 per
Shipping and the movement of goods is one area where of $500 million p
the effect of an environmental impact results directly in is transferred to II

Increased risks to recreational

users of town harbours and Lake

Ontario

an economic cost. The load carried by a shipping vessel is
calculated based on the type of vessel and current water
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Another direct cost of environmentally based climate
changes experienced by individual homeowners relates to
overland flooding. In a recent survey, it was found that 70
per cent of Canadians believe they are covered for overland
flooding in their homeowner insurance policies. However,
private insurance against overland flooding is not available
in Canada. Overland flooding comprises all flooding caused
by overland, coastal, groundwater, or riverine flooding. In

More local impacts include recent extreme weather events
such as ice and wind storms. In July of 2013, Oakville’s
annual Midnight Madness event was interrupted by a
series of microburst wind storms that were powerful
enough to carry away vendors’ tents and bend the metal
posts holding up transit signs. On December 20-22, 2013
Oakville and other parts of central and eastern Canada
were struck by a severe ice storm. The storm caused a
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buildup of freezing rain on surfaces which weighed down
branches, split aij Northerly migration of invasive
lines. In Oakville] species and disease

customers were ¥ ) =
storm. The town { | onger, warmer and more vari-

with the forestry| gble growing season
damaged trees o1l

Ontario, private insurance is only available for damage
caused by sewer backup, or in parts of the country for
things like damage caused by groundwater pooling against
the foundation of a house (in Quebec). As surface water
flooding becomes more of a problem for Canadians, it is
important to be aware of what your insurance policy will
cover and compare this to the potential for damage to your
home. It is worthwhile to take steps to reduce that risk
where insurance is not provided.
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this number of tr

Climate change and the climate
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\ Increased freeze/thaw cycles
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The complexity and cost of
climate change
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damages King ) with periods of drought in sum- Oakville’s changing climate
Pickering
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2005 \— - 3

Aja

100mm rain in <1hr

Washed out Finch Ave. and | Caledon E—— Increased risk of personal safety
lei h i . . f q
s ralonin damages. e e O and property damage including Local impacts and actions
1 fatality basement flooding
SEVERE THUNDERSTORM CITY OF == :
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R — TORONTO Increased risk and delays . .
7000 basements looded Mississauga ON associated with transportation Appendix a: localizer report

2009-2011
Halton| Over 170 basements flooded
Led to $200 million Class
Action Lawsuit by a group of a

residents 9

&~

Increased closures and risks to
users of parks, trails and sports

EXTREME RAIN
Toronto, ON

July 8, 2013 La
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©® Milton

126mm fell in 3 hours
All-time record at Pearson
International airport $850
million in preliminary insurance

’I fields

EXTREME RAIN
Burlington, ON
Aug. 4, 2014

Increased instances of power

191mm rain in <4 hours

$ illion in d estimates )
over 2300 hores flooded. MICROBURST outages and rolling blackouts "
e o Appendix c: examples of extreme
July 19, 2013 weather events

Increased instances of heat, cold
and poor air quality

1 2 2

increase in destry—- - lity f
detailed example Decrease in water qua Ity rom

extreme weather overland runoff and erosion
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climate: local impacts and actions.”

Figure 7 illustrates additional significant disasters that have
occurred throughout the GTA over the past ten years. These
events all carried significant financial costs, impacted social
activities and in some cases inflicted environmental and
infrastructure damage. While we hear about hurricanes,
wildfires and flooding across the globe related to climate
change, as demonstrated in Figure 7, residents of Oakville
and surrounding areas are also beginning to experience an
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Oakville’s changing climate:
local impacts and actions

Oakville’s changing climate

Climate change is occurring around the world and affecting
different countries and municipalities in different ways,
depending upon their location. In Oakville, climatic changes
can be expected to have significant effects on human health,
the local economy, and our built and natural environment.

Observed and projected climate trends

The data presented in this Primer comes from Climate Ontario,
the International Panel on Climate Change (IPCC) and
Environment Canada’s Canadian Climate Change Scenarios

Network (CCCSN).

Table 2: Town of Oakville's observed and expected climate change impacts

Climatic

change Observed

An increase of 1.3°C to the
annual average occurred
between 1976 and 2006.

The period of ice cover on
the great lakes has been
shortened on average by
approximately one to two
months over the last 100 to
150 years.

1.0 Temperature

Northerly migration of invasive
species and disease

Environment Can{

Longer, warmer and more vari-
able growing season

stations collecting
Observation statia

Changing winter precipitation

Al VoV | 211 7

data is located at t
Plant (WPCP) in s
Report, last generz
“Appendix a: locali;

selected by the CGer== —
nearest observati Increased freeze/thaw cycles

T AAA\»EA TV VO T O OO T IO OTIor oY

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Table 2 provides aI
expected for Oakv
for temperature, p

Precipitation falling in winter
with periods of drought in sum-
mer months

weather events.

Degree of change

Projected

A further increase of 2.6°C by
2050.

Lake ice is expected to
decrease another half metre
by 2050.

Increased risk of personal safety
and property damage including
basement flooding

Increased risk and delays
associated with transportation

LIV ITHOALION O INnvasive |

Increased closures and risks to
users of parks, trails and sports
fields

Freezing rain is expected to
increase 10-20% on average
— northern Ontario to expect

Increased instances of power
outages and rolling blackouts

more than southern Ontario.

Increased instances of heat, cold

A 12% increase to the annual
average occurred in last 50

2.0 Precipitation years.

A further increase of 5.1% is

and poor air quality

projected by 2050.

Decrease in water quality from
overland runoff and erosion

Increased risks to recreational
users of town harbours and Lake

Ontario
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http://www.climateontario.ca/
http://www.ipcc.ch/
http://www.cccsn.ec.gc.ca/%3Fpage%3Dmain%26lang%3Den
http://www.cccsn.ec.gc.ca/%3Fpage%3Dmain%26lang%3Den

b. Precipitation,
Lightning and
Winter storm
events

3.0 Extreme In the past, on average 12 Eight tornadoes confirmed in
weather tornadoes were reported to the Greater Toronto Area by
a. High wind Enwr_onment _Canada each July, 2014
year in Ontario.
More recent numbers include: | Possible that rising air and
2006=23, 2009=29, 2013=22 | Water temperatures will result
in more tornado activity.
3.0 Extreme Tropical storms: in the past Warmer temperatures and
weather occurred on average once a rise in atmospheric water

every 11 years. Four have
occurred between 2003 -
2009

Thunderstorms:
30 or more occurred each year
between 1971-2000

Winter storm events: the
annual average snowfall for
Toronto is 122cm, distributed
over 40.9 days.

3.1 Increased risk of personal safety and
property damage.

3.2 | Increased risks and delays associated
with transportation.

vapour will cause an increase

Northerly migration of invasive
species and disease

in thunderstorm activity.

| AT SDHACIAl A\V/ANTS 1

The occurence of freezing
rain is expected to increase

Longer, warmer and more vari-
able growing season

L ALiTanoc anad rallina NackniiTe 1

10-20% on average -
northern Ontario to expect
more than southern Ontario.

Changing winter precipitation

ke LIOCTredasec 1nSidnces O exirernne 1

Increased freeze/thaw cycles

3.0 Extreme
weather

c. Temperature
and air quality

16 extreme heat days were
experienced between 1971-
2000

Oakville experienced 30
extreme heat days in 2005
alone

Increased mosquito breeding
and West Nile Virus (WNV)
activity

These numbers could more

than triple by 2080.

Precipitation falling in winter
with periods of drought in sum-
mer months

Although the expected climatic changes may not seem that extreme on their own, th
combined with existing and increased environmental stressors including water, land
development, invasive species and electricity generation.

Local impacts and actions

This section provides further details on the impacts listed

Increased risk of personal safety
and property damage including
basement flooding

Increased risk and delays
associated with transportation

in Table 2 and the actions that residents can take to build

personal resiliency in order to reduce the risks associated with
each impact. Actions taken by the town are also noted under
the heading of Building the town’s resiliency and more detail
can be found in the companion document Climate Change

Strategy - Technical Report.

Through recent e
winters ON AVER

1_0 Increase TAR - IAIAIOr- I A'A-I@-(O(-EME-JAAIO( - IM-RNVIA-L

Increased closures and risks to
users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

cold winter of 20
41 days in Halton

Increased instances of heat, cold
and poor air quality

on variable temp

T

or cold). Extreme
temperature even
An increase in an

Decrease in water quality from
overland runoff and erosion

(=4 T

summer and wina]
of more highly v

Increased risks to recreational
users of town harbours and Lake
Ontario
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http://oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf
http://oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf

17

1.1 Northerly migration of invasive species and disease

An increase in annual average temperatures of over 2
degrees over the next 35 years may seem insignificant but
the implications to the natural environment and biodiversity
are broad.

Oakville is home to many threatened, endangered, invasive
and noxious species. As our local climate changes, so do the
migration patterns of disease vectors and plant and wildlife
species. Native plants and animals will likely suffer as the
conditons to which they are adapted change, while invasive
species better adapted to the new conditions will spread
northward to replace them. It is anticipated that some of
these will cause personal health and wellness issues as well
as environmental impacts such as disrupted ecosystems.

Invasive species

The presence of emerald ash borer (EAB), gypsy moth, garlic
mustard or other invasive species in Oakville may not have
a direct link to climate change, but as temperatures increase
these invasive species will likely migrate even farther north,
to places that were previously too cold for them. Not only
will their migration patterns change, these species may

live longer each season which will increase the amount

of damage done each year. These extended seasons and
changing migration patterns will alter native species, most
likely in a negative way.

Figure 8: (a) and (b): the Emerald Ash Borer is depicted in Figure (a).
Figure (b) depicts a Green Ash leaf, showing 7 leaflets that are arranged
opposite one another on the stem. Black, White and Green Ash are all

common in Ontario.

Building your res

iliency

* Refer to Conservation Halton’s invasive species
webpage to learn about the problematic species in our

darea.

¢ Visit the Town of Oakville’s Canopy Club facebook page,
@0akCanopy Club on twitter or the town’s website for

information on
of ash trees imp
information.

the identification, treatment and removal
acted by EAB and other tree health

¢ Join the town's
group. Contact

Northerly migration of invasive
species and disease

details and how

¢ Refer to the tow
the EAB in Oak

Longer, warmer and more vari-
able growing season

e Be aware that s
devastation in d

Changing winter precipitation

potential to inft
¢ Plant native an

Increased freeze/thaw cycles

1 py 1 pa | <l + L

tolerant and w
temperatures.

poor pruning o
they become m

Increased mosquito breeding
and West Nile Virus (WNV)
activity

¢ Ensure proper |
property.

* For informatior

Precipitation falling in winter
with periods of drought in sum-
mer months

Wildlife and Bi

Building the tow
¢ Refer to the the

Increased risk of personal safety
and property damage including
basement flooding

Biodiversity in tk

Disease vectors

Increased risk and delays
associated with transportation

The migration of
as the deer tick, i
change and publ
are known to tra

Increased closures and risks to
users of parks, trails and sports
fields

Not all blacklegg
must remain on
the disease. Ont

Increased instances of power
outages and rolling blackouts

"blacklegged tick
are more commo
seaboard (from N

Increased instances of heat, cold

and poor air quality
dIC O Viionidl. diu e viiawest

(Minnesota and \
blacklegged ticks

Decrease in water quality from
overland runoff and erosion

province and th
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disease from the
anywhere in the

Increased risks to recreational
users of town harbours and Lake
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http://www.conservationhalton.ca/invasive-species-and-biodiversity
http://www.conservationhalton.ca/invasive-species-and-biodiversity
https://www.facebook.com/OakvilleCanopyClub
https://twitter.com/OakCanopyClub
http://www.oakville.ca/residents/emerald-ash-borer.html
http://www.oakville.ca/residents/ash-tree-locator-map.html
http://www.oakville.ca/environment/wildlife-biodiversity.html
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.health.gov.on.ca/en/
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Figure 9: (a) and (b): the lifecycle and size of blacklegged ticks found in Ontario is depicted in (a). Th

bite. The rash does not always appear and does not necessarily mean you have contracted Lyme dise

Northerly migration of invasive
species and disease

Warmer seasonal temperatures will allow blacklegged
ticks that carry Lyme disease to migrate north and allow

to carry West Nil

diseases may als¢

Longer, warmer and more vari-
able growing season

a longer active season. Increased annual temperatures
may also allow for a longer more active season for these

changing temper
their survival.

Changing winter precipitation

blacklegged ticks and mosquitoes that have the potential

On a positive note, the increase in annual temperatures would increase evaporation .
that are breeding grounds for mosquitoes that carry WNV.

Building your resiliency On the brighter s

Prior to camping or visiting provincial parks refer to the and vegetables p

Ontario Ministry of Health’s website to view the locations wider variety of f

of blacklegged ticks in the province.

1.2 Longer, wa

allow for later an'

Increased freeze/thaw cycles

Increased mosquito breeding
and West Nile Virus (WNV)
activity
Precipitation falling in winter
with periods of drought in sum-
mer months

season

To repel ticks and mosquitoes the Halton Regional Health

department suggests:

e Wear light-coloured, long-sleeved shirts and pants. The
light colours will help you see whether there are any ticks

Variable tempera
springs and warn
vegetation in a fi

Increased risk of personal safety
and property damage including
basement flooding

on your clothing. * Vegetation may

e Spray clothing and exposed skin with an insect repellent warm spring ar

Increased risk and delays
associated with transportation

that contains DEET. Read and follow the manufacturer’s snap. This can t

buds, blooms, f:
e Vegetation may

directions for safe use.

To take extra precaution against ticks:
¢ Tuck your shirt into your pants and your pant legs into

and drier soils ¢

vegetation to el

Increased closures and risks to
users of parks, trails and sports
fields

your socks to help keep ticks away from your bare skin.
Wear shoes that cover your entire foot (avoid sandals or
open shoes).

¢ Changes may o

survive new anl outages and rolling blackouts

Increased instances of power

e After finishing your outdoor activity, check your clothing
and your entire body for any ticks, especially the groin,
armpits, and hairline. Check your pets regularly for ticks.

Building your re

At home:

¢ Refer to Halton
webpage for a

Building the town’s resiliency resistant specie

Increased instances of heat, cold
and poor air quality

RCUIOIILN FIANIL SIS TICI] SN1 IJESITT]

Decrease in water quality from
overland runoff and erosion

¢ Refer to the themes: Health and Wellness and Built

1 A d3 £F +

e Monitor plant
Environment in the town’s Climate Change Strategy.
* Visit the town’s

tips for newly p

Increased risks to recreational
users of town harbours and Lake
Ontario

vegetation is we

T T T e aTaT Ty, TO U o T oo o Tar oo oo e

soil conditions are appropriate.
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http://www.health.gov.on.ca/en/public/publications/disease/lyme.aspx
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D55
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D68
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D68
http://www.halton.ca/cms/One.aspx?portalId=8310&pageId=11402
http://www.halton.ca/cms/One.aspx?portalId=8310&pageId=11402
http://www.oakville.ca/residents/trees-maintenance.html

In your community:
¢ Support Halton Region farms! Location of farms and
harvest details can be found at Simply Local.

e Connect with local community groups such as Oakville
Sustainable Food Partnership as well as the Oakville
Horticultural Society to learn about their efforts to
support local food.

¢ Join PlantWatch, a national volunteer monitoring
program designed to help with the identification of
ecological changes with the goal of helping scientists to
understand how and why our environment is changing.

Building the town’s resiliency

¢ Refer to the themes: Natural Environment and
Biodiversity and Health and Wellness in the town'’s Climate
Change Strategy.

1.3 Changing winter precipitation

Increased annual temperatures can also cause warmer
winters which will result in winter precipitation in the
form of ice, sleet and freezing rain rather than snow.
Experts predict that lake-effect snow will increase in

the short to medium term as lake temperatures rise and
winter temperatures are still cool enough to produce snow.
However, by the end of the 21st century, snowfall will likely
be replaced by heavy lake-effect rain events due to the
higher temperatures.

Winter precipitation events can have devastating impacts
on urban forests, human health and wellness, and electrical
distribution and transportation systems. The Town of
Oakville, along with several other municipalities faced the
2013 Ice Storm that impacted electricity distribution to

45 000 of Oakville Hydro's 65 000 customers. Mayor Rob
Burton relates, “this ice storm was the most significant
storm experienced by the town in the last 35 years.”

This event not only impacted electrical distribution, it also
devastated the town's urban forests, downing trees and
tree limbs causing safety issues across town. For more
information on the cost of the damage incurred from

this storm see Table 3 in “Appendix c: examples of extreme
weather events.”

Building your resiliency

¢ Ensure your home and car are equipped with an
emergency preparedness kit. Refer to Appendix d for
examples of items to include.

e Print off Halton Region’s Personal Emergency
Preparedness Guide and keep it on hand for emergency

situations.

At home:
¢ Always check the Weather Network for current and
predicted weather conditions before heading out.

¢ Keep deicers on hand to maintain your driveway,
sidewalks and pathways. Instead of salt, check for
‘eco’ products that are safe for pets, wildlife and the
environment.

¢ Itis always recq Northerly migration of invasive
dangerous conq species and disease
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http://www.halton.ca/cms/One.aspx?portalId=8310&pageId=11372
http://www.halton.ca/cms/One.aspx?portalId=8310&pageId=11372
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Melting and freezing of water is known to cause ice jams
which can cause flooding of natural creeks, channels and
stormwater systems. This presents health and safety risks
and can result in property loss, environmental damage,
insurance claims, costly repairs and maintenance. Warmer
winters and variable temperatures make winter activities
even more unpredictable and dangerous. For more
information on flooding in Oakville refer to Section 3.0:
Increased frequency and severity of extreme weather in this
Primer.

Building your resiliency:

¢ Stormwater ponds and infrastructure are built to handle
stormwater and prevent flooding. Recreational use
of these facilities can impact their ability to function
properly and can pose safety risks as this is not their
intended purpose.

« It is always advisable to stay a safe distance away from the
bank of any water body, especially after a heavy rainfall or
during snow melt conditions.

¢ Refer to the Town of Oakville and Conservation Halton’s
website for flood warnings and ways to protect yourself.

Building the town’s resiliency

* Refer to the themes: Natural Environment and
Biodiversity, Health and Wellness and Built Environment
in the Climate Change Strategy.

Stressed concrete

Repeated freeze thaw action on concrete and asphalt
materials can cause stress cracks and fractures and
eventually compromise the safety and performance of
that structure. When concrete is saturated with water

and then frozen, there is not enough room for the water

to expand into ice and therefore the concrete fails. Drive-
ways, sidewalks, the foundation of houses, and public
infrastructure such as bridges and roads will all experience
greater stress as freeze thaw cycles increase.

Building your resiliency:

¢ Check your foundation for cracks or dampness. Spring is
a good time to check as the concrete has been through a
winter/early spring freeze thaw cycle which is known to
make existing fractures worse or cause new ones.

¢ Slope your eavestrough’s downspouts away from your
house to avoid the melt water from your roof draining
close to the foundation.

¢ Report roadwa
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Mosquitoes only need one inch of water to lay their eggs.

* Remove swampy or brush areas on your property where
mosquitoes may be living.

¢ Report standing water on public and private property.
Dial 311 and you will be directed to the appropriate
department.

To protect yourself Halton Region suggests to:
e Wear light coloured clothing, long pants and sleeves, and
remember to apply insect repellent.

¢ Avoid being out in early mornings and early evenings as
this is when mosquitoes are most active.

¢ Refer to Halton Region’s WNV webpage for historical
and up-to-date information on the number and location
of treated sites, positive mosquito pools and probable
human cases.

Building the town’s resiliency

¢ Refer to the themes: Natural Environment and
Biodiversity and Health and Wellness in the town's
Climate Change Strategy.

2.2 Precipitation falling in winter with periods of
drought in summer months

In Southern Ontario we enjoy a seasonal climate, with
distinct summers and winters. As the climate changes,

our summers will likely become drier because increases

in precipitation will be unable to compensate for the
increasing evaporation due to higher temperatures. It is
more likely that increases in precipitation will be apparent
during the winter months, with summers experiencing
drier soils and more droughts compared to baseline data.

During hot, dry summers water use can increase by as
much as 50 per cent. It is likely that as summers become
hotter and drier we will see increased restrictions on
water use. It is important to make sure that water remains
available for emergency and essential services like
firefighting and flushing toilets, especially since during
droughts fires are more common.

Building your resiliency

¢ Plant more native drought-resistant trees that will be able
to survive and grow in drier soils and will require less
watering.

e Ontario’s Grow Me Instead is a guide to non-invasive
plants to include in your garden.

¢ Halton Region’s Selection and Design page also provides
information on native and drought-tolerant species
as well as methods of garden design that are more

On a positive note, increased temperatures will increase
evaporation which will decrease standing water sites in some

areas. Increased wind action would also help to accelerate
evaporation.

sustainable and conserve water.

¢ Halton Region restricts water use when water levels are
low. The region always recommends careful use of water,
but may restrict activities like: watering of lawns/gardens,
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and to Table 3 in Appendix c: examples of extreme weather
events.

This section details several types of extreme weather events
including: high winds/tornados, severe storms (extreme
precipitation, lighting), and extreme temperatures/poor
air quality. Following this is a discussion on the potential
impacts to you and your family that may result from these
events, as well as measures that you can take to increase
your resiliency to these events. Visit Oakville’s page on
Emergency Planning for more information on how to
prepare for emergency situations.

High winds

High winds can have devastating impacts on our natural
and built environments while jeopardizing individual
health and safety. Environment Canada issues a wind
warning when wind speeds reach 60 - 70 km/hour or wind
is gusting at 90 km/hour or more. Environment Canada
warns that winds over 70 km/hour will:

¢ Cause difficulty balancing and walking against the wind;

e Turn any loose item into a dangerous projectile; flying
glass and debris pose the greatest danger to human safety;

» Make steering your vehicle difficult;

¢ Cause damage to trees, breaking limbs and branches.

In the past an average of approximately 12 tornadoes were
reported in Ontario per year. In 2013, 22 tornadoes were
reported in Ontario. Environment Canada accounts for this
increase in part due to population growth and urban sprawl
- there are more people in more places to report such
occurrences. But there is also scientific evidence that states
that rising air and water temperatures will contribute to
more tornado activity in areas not previously prone to this
type of activity. Interesting to note, Environment Canada
confirms that Ontario experienced 19 tornadoes in 2014,
with the first five occurring on a Tuesday. Tornado season
typically lasts until early October.

According to the Insurance Bureau of Canada (IBC),
wind damage is covered under most Canadian policies,
and damage to vehicles from water is usually covered by
a comprehensive auto insurance policy or if ‘all perils’
coverage has been purchased. Purchasing this coverage is
not mandatory, so check your policy.

Environment Canada warns that to stay safe during a
tornado or high winds you should:

¢ Monitor Environment Canada watches and warnings
and keep an eye on the sky - tornadoes can develop very

rapidly. Before high winds hit remain at home or indoors
if possible.

¢ When a tornado threatens, take shelter immediately,
preferably in a lower level or basement. Mobile home
residents should go to their shelter area.

¢ If caught outdoors with no shelter available, lie flat in a
ditch, ravine or other low lying area and shield your head
with your arms.
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http://www.oakville.ca/residents/emergency-planning.html

up to 4,000 forest fires per year in Canada. A reminder
from Environment Canada states, ‘When thunder roars,
go indoors! - When you can hear thunder, you are within
striking distance of lightning.’

Environment Canada advises that during a lightning storm
you should:

* Get to a safe place. A safe location is a fully enclosed
building with wiring and plumbing. Sheds, picnic
shelters, tents or covered porches do NOT protect you
from lightning. If no sturdy building is close by, get into a
metal-roofed vehicle and close all the windows.

¢ Do not handle electrical equipment, telephones or
plumbing. These are all electrical conductors. Using a
computer or wired video game system, taking a bath
or touching a metal window frame all put you at risk
of being struck by lightning. Use battery-operated
appliances only.

« If on water, get to shore as quickly as possible. The high
waves and strong gusts of wind associated with sudden
fast-moving storms can make it difficult for swimmers,
boaters and water skiers to reach shore safely. Lightning
that hits water travels well beyond its point of contact.
Small boats with no cabin provide less protection than
boats with enclosed cabins.

e If caught outdoors far from shelter, stay away from tall objects.
This includes trees, poles, wires and fences. Take shelter in a
low-lying area but be on the alert for possible flooding.

Extreme temperatures and poor air quality

In the baseline period of 1971 - 2000, Oakville experienced
only 16 extreme heat days in 30 years. Oakville experienced
30 extreme heat days in 2005 alone and it is predicted

that these numbers could more than triple by the 2080s.

An increase in the frequency and duration of extreme
temperature events such as heat, often accompanied by smog,
and extreme cold events pose health and safety risks to town
staff and residents. It is important to be aware of appropriate
actions and safety measures to take during extreme heat
events or on days of poor air quality.

Environment Canada issues a heat alert for extreme
temperatues when the temperature is expected to reach 30C or

more and humidex value is expected to reach 40°C or more, or
when temperature is 40°C or greater.

During Heat Alerts and in warm weather the following is

recommended:

* Drink lots of water (avoid caffeinated and alcoholic
beverages)

¢ Check regularly on children, neighbours, the elderly, and
persons with disabilities and chronic illnesses.

e Stay in an air-conditioned place (if possible) and only go
outdoors during the coolest part of the day.

e Limit outdoor exercise.

¢ Avoid the sun by wearing loose-fitting clothing, hat and
sunglasses and apply sunscreen 20 to 30 minutes before
going outside.
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3.1 Increased risk of personal safety and property
damage including basement flooding

Personal safety should be of utmost concern when
confronted by extreme weather and proper precautions
should be taken. Finding a safe location to protect you and
your family from the elements should be a priority. In

the case of extreme weather, being prepared and informed
while slightly altering some behaviours can help us
respond to these changes.

For example, historically Southern Ontario experienced
insurance claims primarily related to fire and wind damage,
but now flooding claims are the most common. The
Insurance Bureau of Canada (IBC) states that in general,

home Basement Flooding Prevention Subsidy program.

* View Halton Region’s Guide to Flooding for information
on flooding. Or view the region’s Basement Flooding page
for a comprehensive discussion on flooding, stormwater,
sewers, and how you can determine your home’s risk.
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are covered by insurance.

¢ Periodically check for foundation cracks and refer to the
Sump and Sewage Pump Manufacturers Association for
pump maintenance and basement flooding protection tips.

¢ Refer to the town'’s Flood Mapping and Prioritization
Study to see whether your home is at risk of flooding.

« If warranted, take advantage of Halton region’s $2,750 per
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3.3 Increased closures and risks to users of parks,
trails and sports fields

During and after both the wind storm and ice storm in
2013, town parks and trails were closed for an extended
period of time. The risks posed to trail and park users after
the ice storm including fallen and falling tree branches, ice
accumulation on overhead wires and trees, and slippery
conditions near open water and on paths and roadways.
Damage to turf sports fields during and after extreme
precipitation events can be high if the fields are used.
Often fields that have poor drainage will be closed.

Building your resiliency

¢ Always check the Weather Network or the Government
of Canada’s Weather website for current and predicted
weather conditions before heading out.

e Visit the Town of Oakville’s website for a list of park, trail
and field closures or call Service Oakville at 311.

Building the town’s resiliency
¢ Refer to the theme: Natural Environment and
Biodiversity in the Climate Change Strategy.

3.4 Increased instances of power outages and
rolling blackouts

Electrical disturbances can be caused by extreme weather
conditions. High winds can cause tree limbs to fall on wires
and extreme temperatures can cause rolling blackouts and
outages due to transformer station overloading.

During the ice storm in 2013 several areas of the GTA were
without power for hours, days and even weeks over the
winter holidays.

Over 110 calls to Oakville Fire and Halton Region EMS were
attributed to carbon monoxide poisoning during the ice

storm. Without power, BBQs and gas powered generators
were brought indoors and used for warmth - a dangerous,
unacceptable practice.

Beginning in January 2015, Oakville Hydro and the town's
forestry department partnered to provide proactive hydro
line clearing to reduce power outage due to fallen trees.
Electrical disturbances also cause unplanned financial
impacts. Many people lose a freezer's
worth or more of food and this can
be very costly. The potential for

food poisoning is increased during
extended periods without power,
since residents may try to consume
food that should have otherwise been discarded. The
Government of Canada’s Get Prepared website has
emergency preparedness checklists and advice related to

OAKVILLE HYDRO

power outages.

Building your resiliency
* Participate in Oakville Hydro’s Save on Energy and PeakSaver
energy conservation programs.

* Investigate the potential of renewable energy. The Province’s

MicroFIT program offers incentives for residential installations.
Solar water heating is another option to reduce household energy

consumption.

The Ontario Ministry of Health
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http://www.theweathernetwork.com/
https://weather.gc.ca/canada_e.html
https://weather.gc.ca/canada_e.html
http://www.oakville.ca/
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.oakvillehydro.com/ohedi/electricity_services_tree_pruning.aspx
http://www.oakvillehydro.com/ohedi/electricity_services_tree_pruning.aspx
http://www.getprepared.gc.ca/index-eng.aspx
https://saveonenergy.ca/
https://www.ccmanager.ca/Oakville/index.asp
http://microfit.powerauthority.on.ca/
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D55
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D68
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Figure 12: Number of heat, cold and smog alerts in Halton Region since 2003.
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http://www.airqualityontario.com/
http://www.airqualityontario.com/
http://www.oakville.ca/environment/heat-alert.html
http://www.ec.gc.ca/cas-aqhi/default.asp?Lang=En
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D5

3.6 Decrease in water quality from overland runoff
and erosion

An increase in precipitation, especially heavy downpours
will increase the amount of overland runoff. Overland
runoff is any precipitation that does not channel into a
stormwater system including natural creeks and ditches.
This overland runoff degrades water quality as it carries
with it natural debris, litter, sediment, motor oil, fertilizers,
pesticides, animal feces and contaminants.

Increased wind and wave action will also impact shorelines
along the lake and at the outlets of creek systems, causing
degradation of water quality with sediments from erosion.
Uprooted trees from wind or rain and rushing water from a
large winter melt event or extreme precipitation event will
accelerate erosion and degrade local water quality.

There are many actions that residents can implement on
their own properties that can reduce the surface water
runoff in Oakville and actions are listed below.

Building your resiliency:

¢ Do not mow close to shorelines. Reduce fertilizer use and
keep planted buffer zones to reduce stormwater runoff
and improve water quality.

¢ Increase the amount of permeable surface on your
property to allow water to infiltrate into the ground, plant
trees to absorb water and impede its flow, install a rain
barrel like those offered at Halton Region’s Annual Rain
Barrel Sale held each spring in each Halton municipality
to capture rainwater for reuse.

¢ Halton Region monitors the water quality of beaches
within the region. Visit Beach Water Monitoring Results
for information about which beaches are currently
recommended for swimming.

Building the town’s resiliency
¢ Refer to the theme: Natural Environment and
Biodiversity in the Climate Change Strategy.

3.7 Increased risks to recreational users of town
harbours and Lake Ontario

Oakville’s location on the north shore of Lake Ontario
provides residents and tourists many benefits and
opportunities but it also poses some risks under extreme
weather conditions.

The Town of Oakville’s Water and Air Rescue Force
(TOWAREF) is a Canadian Coast Guard Auxiliary Unit and
provides marine search and rescue services. Started

by Oakville’s past

Police Chief Fred Oliver in 1954 in

partnership with the local boating community and with
more than 75 trained volunteers, TOWARF has been
patrolling western Lake Ontario with the primary goal of
saving lives at risk.
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http://www.halton.ca/living_in_halton/water_wastewater/water_conservation/rain_barrels/
http://www.halton.ca/living_in_halton/water_wastewater/water_conservation/rain_barrels/
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http://www.oakville.ca/culturerec/safe-boating.html
http://www.tc.gc.ca/media/documents/marinesafety/TP-511e.pdf?campaign=Twitter%20-%20en&WT.mc_id=vryag
http://www.oakville.ca/culturerec/harbours.html
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf%23page%3D25
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf
http://www.oakville.ca/assets/general%2520-%2520environment/FINAL_Climate_Change_Strategy.pdf
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Appendix b

Government action

Both mitigation and adaptation actions are important for
governments to implement. Mitigation actions include
activities that will reduce current greenhouse gas emissions,
for example biking to work or taking advantage of the
Ministry of Transportation’s hybrid incentives. Adaptation
refers to adapting to changes from climate change, for
example taking advantage of Halton Region’s Basement
Flooding Prevention Subsidy Program to protect your home
from future flooding. Current concentrations of greenhouse
gases are high enough in the atmosphere that even if all
anthropogenic emissions were to stop today the effects of
the increased gas concentrations are significant enough that
societies will still need to adapt to continuing changes.

It is important to mitigate climate change by reducing
human-made GHG emissions thereby reducing the amount
that society needs to adapt. In the past human development
did not significantly influence past climates, and adaptation

is now required to reduce the vulnerability of our society to a
changing climate. More frequent and severe extreme weather

events, rising sea levels, and changing temperature and
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Canadian government

The Government of Canada has placed new restrictions on
the energy and transportation sector to help lower GHG
emissions. By implementing these restrictions and other
climate change mitigation practices, Canada is halfway to
meeting its Copenhagen Accord reduction target.

The Copenhagen Accord is a document signed by 140
nations that are responsible for approximately 85% of
global greenhouse gas emissions. It emphasizes that a 2020.

strong political will is required to combat climate change.
Each nation pledges to reduce greenhouse gas emissions by

a certain percentage by the year 2020. Canada aligned its
‘quantified economy - wide emission target’ with that of the
United States in order to maximize greenhouse gas reductions
while maintaining a competitive economy. Canada set their
reduction target at 17% lower than that of 2005 emissions by

Northerly migration of invasive
species and disease
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Longer, warmer and more vari-
able growing season
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Changing winter precipitation
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Canadian Target = 612 Mt
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Increased risk of personal safety
and property damage including
basement flooding

Figure 15: Canadian emissions from 1990-2011 in relation to Canada’s Copenhagen emission redudl

Increased risk and delays
associated with transportation

2020. Graph from Canada’s Emissions Trends, 2013,

Since 2010 the Ga
carbon emissions in 2020 will measure 128 megatonnes lower  actions to reduce

Emissions trends predict that with current actions Canada’s

Increased closures and risks to
users of parks, trails and sports
fields

than emissions in a scenario with no action taken. However, accordance with
another 122Mt reduction in carbon emissions is necessary by =~ some of these acti
2020 in order to reach the Copenhagen Target.

Increased instances of power
outages and rolling blackouts

Increased instances of heat, cold
and poor air quality

Decrease in water quality from
overland runoff and erosion

Increased risks to recreational
users of town harbours and Lake
Ontario
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ACTION ON
CLIMATE CHANGE

The Government of Canada is taking an aggressive approach to climate change that achieves environmental and economic benefits for all
Canadians. Take a look at recent progress that the Government has made to address climate change.

2010 2011 2012 Northerly migration of invasive
species and disease
Invested $500 million Announced The Boundary Dam Committed Launched the
in research to help $400 million in fast- carbon capture and $600.8 million Climate and Clean TeqUIEtons © TS TEqUEtorS © (- RISV U [ —
reduce greenhouse start financing to storage project in over five years Air Coalition to o
gases from building help developing Saskatchewan to to Government Reduce Short-Lived Lon ger, warmer an d more vari-
construction. countries reduce which the of Canada climate Climate Pollutants q
greenhouse gas Government of change and clean alongside able growing season
Releas_ed final emissions and adapt Canada provided air programs. international
regulations to climate change. $240 million, is partners. | RAlpased nrannsed | _tricke_narhana -
requiring 5% approved for Announced a total o o . . .
renewable fuel Finalized construction. package of Joined the Global C h anging wi nter precip Itation
content in gasoline. regulations to $1.2 billion in fast- Alliance for Clean
reduce greenhouse Announced start financing to Cookstoves, which = - - e
e gas emissions from $281 million support developing aims to reduce
oine passenger cars and to support the countries. emissions of black
partnership, which light trucks model development carbon, a short-ived Increased freeze/thaw cyc les
aims to reduce years 2011-2016. of clean energy Supported the dlimate pollutant
emissions from technologies. Durban Platform for “CliiTidE Folutdis 1
deforestation and Supported to Enhanced Action at Provided . .
forest degradation. Cancun Agreement Announced COP 17, which $10 milion in fast- Increased mosquito breeding
outcomes at the $195 million to moves us toward start financing to . .
COP 16 climate improve energy an international address short-lived an d West Ni I e Virus (WNV)
change conference. efficiency in climate change climate pollutants. . .
Canadian buildings treaty by 2020 that activity
and industries. includes all major Released Canada’s —
emitters. Action Plan to — = = = -
Committed Reduoe Greenhouse Precipitation falling in winter
$148.8 million Gas Emissions . . .
g i fiom Aviton with periods of drought in sum-
e impacts of
clmate change mer months
on Canadians.

Increased risk of personal safety

Figure 16: An overview of the Government of Canada’s action to address climate change. Diagram f and property damage including

Ontario government

The government of Ontario has taken steps to adapt to the
changing climate. In 2007 Ontario introduced its Climate
Change Action Plan, which included greenhouse gas
emissions targets of 15% below 1990 levels by 2020 and 80%
below 1990 levels by 2050. While Ontario is taking measures
to reduce emissions, the government has also produced
Climate Ready: Ontario’s Adaptation Strategy and Action Plan
2011-2014 in response to the need to adapt to the unavoidable
impacts of changing climate patterns.

Natural Resources Canada partnered with the Ontario
Ministry of the Environment, as well as other non-
government, government, and academic groups in order to
produce the Ontario Regional Adaptation Collaborative, a
series of projects that give communities and decision-makers
knowledge and tools to reduce risks associated with climate
change through adaptation actions. The program worked

to address vulnerabilities in the areas of extreme weather,
risk management, water management, and community
development planning.
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Appendix ¢

Examples of extreme weather events

Table 3 below goes into more detail on some of the disasters

in human health and safety, financial costs, damages to

depicted in figure 7 in the section on the ‘Cost and Complexity  infrastructure and Northerly migration of invasive

of Climate Change’, including details on the cost of the disaster

Table 3: Extreme weather events throughout Southern Ontario from 2004-2014.

species and disease

Longer, warmer and more vari-
able growing season

On August 20, 2009 Southern Ontario exp

Over 10 million people (1/3 of Canada’s po
warnings at one point during this event.

death, several injuries and devastated orcha

consisted of nineteen tornadoes, which maq Changing winter precipitation
Ontario history and the largest in Canadian

Increased freeze/thaw cycles
&

Pearson Airport and the storm caused an e
Ontario and Quebec.

Increased mosquito breeding

In October of 2012 Post-Tropical Storm San - .
responsible for two deaths in Ontario. 25 pe and West Nile Virus (WNV)

5| activity

Precipitation falling in winter

rainfall for the entire month of July.

expensive natural disaster. The storm also se
recorded in a single day in Toronto — 126mr

On July 8, 2013 there was flooding throughl with periods of drought in sum-
severe thunderstorm. The Insuranc.e.Bureau. mer months
this storm at greater than $850 million, whik

Increased risk of personal safety
and property damage including

early as severe winds spun tents and tables

On July 19, 2013 a microburst storm ended\

storm cost community groups, businesses a

basement flooding

Increased risk and delays
associated with transportation

From December 20-23, 2013 a severe ice s

were without power at some point during

about five times the normal amount of salt

Overall, damage and clean-up costs of the
and $3.5 million.

throughout the GTA, with 45,000 of those

Department used approximately 2,300 tons
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Increased closures and risks to
q users of parks, trails and sports

Oakville Hydro spent over $550,000 respon fialds
section estimated their costs at over $350,0

Increased instances of power

outages and rolling blackouts
S

1
Increased instances of heat, cold

Over the past decade there have been, on average, 785

and poor air quality

Decrease in water quality from

impacts are provij overland runoff and erosion

natural catastrophes in the world per year. In 2010, there
were 950 natural catastrophes, nine-tenths of which were
weather-related events such as storms and floods. These
climatic changes are becoming more extreme and their

municipalities, and tI¢ COVITONMIICIL. GIODAL ITSUTed 10555

from natural catay Increased risks to recreational
over the past 10 y| users of town harbours and Lake
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Appendix d

Emergency preparedness

Protecting your home oy oworeet do
Hurricamne winds and a flooding storm surge

can cause catastrophic damage toyour

property and possessions. But there are ;_"?
ways to prepare for the threats, and to f’"
lessen the chances of severe loss,
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Car Survival Kit Checklist

Try to keep your car's gas tank at least half-
full at all times. Assemble the supplies in a
portable container and store it in your trunk.

Your kit should contain:

Cell phone

Booster cables

First aid kit

Road maps

Methyl hydrate to de-ice the fuel line
Ice scraper and brush

Sand (or kitty litter)

Blankets

Candles in a deep can

Waterproof matches

A tow chain

Warning light or flares

Flashlight

Extra hats, coats and footwear
Rain wear

Food bars (granola, chocolate, etc.)

LIy N Iy I Iy I

Fire extinguisher

Halton Region
’A H alton Dial 311 or 905-825-6000
REGION Toll free 1-866-442-5866
k TTY 905-827-9833
www.halton.ca

ra

Burlington m

HALTOR HILLE OAKVILLE

www.halton.ca/beprepared 7 ;
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Prepare Now,
. :
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Appendix e

Climate change terminology

Most of the terms described below are that of the International Panel on Climate Cl
on-line Glossary. Any that are not have been produced specifically for this report.

Northerly migration of invasive
species and disease

Adaptation is an adjustment in natural or human systems to a new or changing e
refers to adjustment in natural or human systems in response to actual or expecte
moderates harm or exploits beneficial opportunities. Various types of adaptation ca

Longer, warmer and more vari-
able growing season

1 1

and reactive adaptation, private and public adaptation, and autonomous and plann

Changing winter precipitation

Anthropogenic are the results from or produced by human beings.

Biodiversity refers to the numbers and relative abundances of different genes (ger

Increased freeze/thaw cycles

(communities) in a particular area.

Carbon dioxide (CO,) is a naturally occurring gas, and also a by-product of burni

Increased mosquito breeding
and West Nile Virus (WNV)

use changes and other industrial processes. It is the principal anthropogenic greenk

activity

balance. It is the reference gas against which other greenhouse gases are measured
Potential of 1.

Precipitation falling in winter
with periods of drought in sum-
mer months

Carbon cycle is the term used to describe the exchange of carbon (in various form S Eo A AN IO IOE L IETWEETLIIE

atmosphere, ocean, terrestrial biosphere and geological deposits.

Carbon Sequestration: a natural or anthropogenic process in which carbon dios

Increased risk of personal safety
and property damage including
basement flooding

held in long-term storage. Sequestration is a part of the natural carbon cycle, for exgmnlafhachamicalovasfhannaatrackear

the transfer of carbon dioxide from the atmosphere into the oceans.

Increased risk and delays
associated with transportation

Climate is usually defined as the “average weather”, or more rigorously, as the statlrwm—
the mean and variability of relevant quantities over periods of several decades (typ Increased closures and risks to

These quantities are most often surface variables such as temperature, precipitatior
“climate” is the description of the state of the climate system.

users of parks, trails and sports
fields

Climate change (FCCC usage) is a change of climate which is attributed directly or in
composition of the global atmosphere and which is in addition to natural climate vari

Increased instances of power
outages and rolling blackouts

Drought is the phenomenon that exists when precipitation has been significantly
serious hydrological imbalances that adversely affect land resource production syst|

Increased instances of heat, cold
and poor air quality

An ecosystem is a system of interacting living organisms together with their phys
could be called an ecosystem are somewhat arbitrary, depending on the focus of int
ecosystem may range from very small spatial scales to, ultimately, the entire Earth.

Decrease in water quality from
overland runoff and erosion

In the climate change context, emissions refer to the release of greenhouse gases a
atmosphere over a specified area and period of time.

Increased risks to recreational
users of town harbours and Lake
Ontario
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Erosion is the process of removal and transport of soil and rock by weathering, mass wasting, and the action of streams,

glaciers, waves, winds, and underground water.

Evaporation is the process by which a liquid becomes a gas.

An extreme weather event is an event that is rare within its statistical reference distribution at a particular place.
Definitions of “rare” vary, but an extreme weather event would normally be as rare as or rarer than the 10th or 90th percentile.

By definition, the characteristics of what is called extreme weather may vary from p

lace to place. An extreme climate event is

an average of a number of weather events over a certain period of time, an average which is itself extreme (e.g., rainfall over a

season).

Northerly migration of invasive
species and disease

A forest is a vegetation type dominated by trees. Many definitions of the term fore

tel 4 tel

wide differences in bio-geophysical conditions, social structure, and economics.

Fossil fuels are carbon-based fuels from fossil carbon deposits, including coal, oil,

Longer, warmer and more vari-
able growing season

O

A Greenhouse gas is a gas that absorbs radiation at specific wavelengths within tl

Changing winter precipitation

emitted by the Earth's surface and by clouds. The gas in turn emits infrared radiati
colder than the surface. The net effect is a local trapping of part of the absorbed ene

Increased freeze/thaw cycles

L dllUu OzZ0IC AU ) dlC LIIC DALV

surface. Water vapour (H,0), carbon dioxide (CO, ) nitrous oxide (N,0), methane (C
greenhouse gases in the Earth’s atmosphere.

Hydroxyl radicals are highly reactive and short-lived hydroxide ions that are pro
of excited atomic oxygen with water. It's often referred to as the ‘detergent’ of the Ez

pollutants like the greenhouse gases methane and ozone, and helps to remove then

Infrastructure describes the basic equipment, utilities, productive enterprises, ins

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Precipitation falling in winter
with periods of drought in sum-
mer months

for the development, operation, and growth of an organization, city, or nation. For ¢
water utilities; transportation; communication; and legal systems would be all cons

An invasive species is an introduced species that invades natural habitats.

Increased risk of personal safety
and property damage including
basement flooding

Land use refers to the total of arrangements, activities, and inputs undertaken in a]

Increased risk and delays
associated with transportation

actions). The social and economic purposes for which land is managed (e.g., grazin

Land-use change is a change in the use or management of land by humans, which
cover and land-use change may have an impact on the albedo, evapotranspiration,
other properties of the climate system, and may thus have an impact on climate, lo

Increased closures and risks to
users of parks, trails and sports
fields

Methane (CH,) is a hydrocarbon that is a greenhouse gas produced through anael Increased instances of power

waste in landfills, animal digestion, decomposition of animal wastes, production an

outages and rolling blackouts

production, and incomplete fossil-fuel combustion. Methane is one of the six gree

iAoy iAo e ermere e yaca:

Protocol.

Increased instances of heat, cold
and poor air quality
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Microbial respiration refers to the production of carbon dioxide through the resy
ecosystem process that releases carbon from where it is stored in the soil into the a

Decrease in water quality from
overland runoff and erosion

Mitigation is an anthropogenic intervention to reduce the sources or enhance th

Nitrous oxide (N,O) is a powerful greenhouse gas emitted through soil cultivatios
and organic fertilizers, fossil-fuel combustion, nitric acid production, and biomass t

SIIIKS UL EICCUIIUUDC EdDCD.

Increased risks to recreational
users of town harbours and Lake
Ontario

be curbed under the Kyoto Protocol.
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Ozone (0,) is a gas that is present in the atmosphere. It exists at higher concentrations in what is known as the ‘ozone layer’
where it works to block UV radiation. However, ozone in the lower levels of the atmosphere is considered a pollutant and potent

respiratory hazard.

Resiliency is the ability to return to the original form, or the ability to recover from an adverse event.

Surface runoff is the water that travels over the soil surface to the nearest surface stream; runoff of a drainage basin that has

not passed beneath the surface since precipitation.

Vulnerability is the degree to which a system is susceptible to, or unable to cope w
including climate variability and extremes. Vulnerability is a function of the charac

Northerly migration of invasive
species and disease

to which a system is exposed, its sensitivity, and its adaptive capacity.

Longer, warmer and more vari-
able growing season

Changing winter precipitation

Increased freeze/thaw cycles

Increased mosquito breeding
and West Nile Virus (WNV)
activity

Precipitation falling in winter
with periods of drought in sum-
mer months

Increased risk of personal safety
and property damage including
basement flooding

Increased risk and delays
associated with transportation

Increased closures and risks to
users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

Increased instances of heat, cold
and poor air quality

Decrease in water quality from
overland runoff and erosion
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Misconceptions about climate change

Northerly migration of invasive Introduction

Misconception species and disease

Climate change is caused by changes in the output of energy Satellites have mor} |

, onger, warmer and more vari-
from the sun years and it hasn't

. Climate change objectives
able growing season

The climate has changed before Climate history sha

has happened befd Changing winter precipitation

Climate change and the climate
change system

Negative impacts tf Increased freeze/thaw cycles
outweigh any posi

It's not bad if the world gets warmer

Increased mosquito breeding
The past decade 2§ and West Nile Virus (WNV)
activity

The complexity and cost of
climate change

Climate change stopped in 1998/the world is cooling

Animals and plants have adapted before and can do so now Climate is changin{ Precipitation falling in winter
extinctions as animf with periods of drought in sum-
short-term time sc mer months

Oakville’s changing climate

CO, rose after the warming that ended ice ages in the past, This is particularly Increased risk of personal Safety

thus showing that it wasn’t the cause of that warmin history is caused b . . 3 3
J J y and property damage including Local impacts and actions

affects the input o

of the planet both

basement flooding

in the past have er
wobbles. Today th
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Increased risk and delays

there is no clear en
to planetary rotatic

stores of carbon inp=— r : P
further increases wl Increased closures and risks to

emissions in a posi] users of parks, trails and sports
fields Appendix b: government action

associated with transportation Appendix a: localizer report

Climate change is caused by the ozone hole Climate change is

gases in the atmos| INCreased instances of power

emissions of these | outages and rolling blackouts
increased amounts oo o= s

the Eart_hbrl b?t whill 'Increased instances of heat, cold
responsibie 1ora sl and poor air quality

Appendix c: examples of extreme
weather events

: : Appendix d: emergency preparedness
Weather is shorttd D€Crease in water quality from PP gency prep

the atmosphere, w] Overland runoff and erosion
weather I
Increased risks to recreational
users of town harbours and Lake
Ontario

Weather and climate are the same

Appendix e: climate change
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46 mate change




47

Misconception

Water vapor is the greenhouse gas responsible for climate
change

Although water va
gas and has a high

large amount of heat, due to the short residence time in the

atmosphere it isn't
vapor were the onl
excess amounts of

the form of rain. Instead, water vapor amplifies the effects of

CO,. As the amou
more water is evap
atmosphere. There

pour is the most abundant greenhouse
heat capacity, meaning that it can hold a

responsible for climate change. If water
y determining factor for climate change,
it would simply exit the atmosphere in

Northerly migration of invasive
species and disease

vapor, it amplifies
backwards as well-
and rains out of th
decreasing CO,.

TC VAT COUSCU oY T U TS VVUTRS 1

Longer, warmer and more vari-
able growing season

It's too late to stop climate change

Any efforts that we
actions until later \

Changing winter precipitation

il makao 1t more ditticiilt and avynoancive 1o 1

mitigate and adapt

Technology will solve the problem

Technology hasn’t
removing CO, or o
currently available,

Increased freeze/thaw cycles

Increased mosquito breeding
and West Nile Virus (WNV)

possible for us to d activity

This winter is cold; the climate can't be changing

Climate change do

Precipitation falling in winter

warmer. Some reg| with periods of drought in sum-

may cool. Part of t

mer months

don’t necessarily k

) 1

the winter in Canal

and harsher, doesr
fact, it means that
that everywhere wi
concern is that the
occurring too rapic
(including humans

biodiversity as well|

Increased risk of personal safety
and property damage including
basement flooding
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Increased risk and delays
associated with transportation

Increased closures and risks to

users of parks, trails and sports
fields

Increased instances of power
outages and rolling blackouts

Increased instances of heat, cold
and poor air quality

Decrease in water quality from
overland runoff and erosion

Increased risks to recreational
users of town harbours and Lake
Ontario
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