Health Impacts of Climate Change
AVulnerability Assessment

1 ; Public Health




Land Acknowledgement

We respectfully acknowledge that we are on the Treaty 20 and traditional territory of the Mississauga
Anishnaabeg. We offer our gratitude to the First Nations for their care for, and teachings about, our earth and
our relations. May we honour those teacgm

Positionality Statement

In this assessment we refer to people who are experiencing poverty/low socioeconomic status, those with
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that these individuals have unique expances and perspectives, possibly different than our own. As

individuals working on this paper, we are aware of the power dynamics that exist between ourselves and
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privilege to advocate for theaeds and rights of those we are working with.
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Message Frorthe MOH

Dr. Thomas Piggott, Medical Officer of Health and Chief Executiv{
Officer

%
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change is the greatest global health threat facing the world in the 21st

century, but it is also the greatest opportunity to redefine the social and v
environmental determinants of health. : ol

[ 1y«

This came as | was starting my career in public health, and | knevittaeclimate change would not be a future
uncertainty to ponderbut an emergency that would require collective action and a wiodleociety response.

Fast forward more than a decade and we aoav seeing in reatime how human behaviour is changing our
environment in profound and irreversible ways.my previous role as Medical Officer of Health in Labrador there have
been profound changes to arctic sea ice impacting health over the past decade. Now even in Peterborough these
impacts are herevith record high temperatures, droughts, windstorms, flooding, and forest &iressmoke, all
happeringwith increasing frequencgnd severity

The detrimental health effects of these events are significant, and just as serious as the physical damage they cause. \
as the Lace rightly noted more than a decade ago, responding to climate change should not be a burden, but an
opportunity to reshape society to be healthier, happier, fairer, and more equitable.

Adaptation will be a journey, and reducing the negative health outcomes brought about by the climate emergency will
require all of us to adapt. But, if necessity truly is the mother of invention, then it is tinredseseize this opportunity
to build a better healthier,world.

This Climate Change Vulnerability Assessment is the first step in the journey towards adaptation at a local level. Our
starting point in this journey is health equity, beginning with a detailed look at the factors that create and increase
vulnerability toa range of climate hazards.

As our next step, we will look at what weas a community, can do together to adapb the impacts of a changing
climate and warming world.
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Executive Summary

Climate change is a threat to everyone and the health of our pldepled healthand weltbeingcan be
impacted by the changes to the climate and the environment, including locally in the Peterborough Public
Health (PPH) region, which includes the County and City of Peterborough, Cunfrgbkationand

Hiawatha First Nation.

ttl A& NBIJJdZANBR 0@ hyidlNAR2Qa aAyAadNBR 2F | SIfaK
the vulnerability of the populations served (Ontario Public Health Standards [OPHS],PR#&)as conducted
this vulnerability assessmetd understandthe present and potential future impacts of climate change on the
health of the people in the PPH regidrhe report also identifies vulnerable populations and the factors that
Oy O2yiNROGdzliS G2 AYyONBlFaAy3d | LISNER2YyQa NRal o

This assessment serves as a foundation to support further work that aims to reduce the health impacts of
climate change in the community, helping to achieve other OPHS requirements that relate to reducing
exposure to health hazards. Thisis referred t®ds A YI 6§ S OKFl y3S | RIStdlehidiPlagoy ® C
2022 to 2025 identifies adaptation work related to climate change as a priority, with an emphasis on ensuring
that those who are most vulnerable are supported in adapting to and reducing the negative health impacts of
climate change.

Climate change refers to the lostgrm shift in the usual weather patterns of a regidrhe following climate
related health hazards (climate hazards) and health impacts were assessed:

A Extreme temperatures

Extreme weather

Food and water security and safety

Vectorborne diseases

Air quality

Ultraviolet radiation

> > > > >

Climate hazards can be impacted by lgagn shifts in weather patterns (i.etemperature, precipitation,
wind), increases in extreme weather, or both.

Vulnerabilityand Populationst Increased Riséf Adverse Health

Impacts

While all people can be impacted by climate hazards, certain population groupsiapeestsed risk (i.e.,

more vulnerable). Vulnerability may be experienced across the lifespan, where infants, children and youth,
older adults and pregnant people may be more vulnerable to climate haZBindse vulnerable populations
may be even more at risk if they are experienahgonic health conditions, or life circumstances that limit
their ability to prepare or respond to a climate hazard. These factors can benc#d by the social
determinants of health (e.g., income, education, race/culture, stable housing, social connectedness, etc.).

Throughout this assessment vulnerable populations have been identigld some notable populations
highlighted in the blue and green icons in the diagram beMulnerability can depend on the specific climate
hazard, but overall, some of the greatest vulnerability exists for those experiencing a combination of risk
factors such as:

A Being very old or very young

A Living on adw incomeor not having enough money to adapt ¢tmate hazards
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A Living without safe, stable, or adequateusing
A Experiencindnealth conditions, including mental illness
A

Facing barriesto social connection or access to appropriate supports and services

TREM
ok f@/

PPH recognizes that the concept of vulnerability may seem stigmatizing for those
identified as vulnerable. The purpose of highlighting vulnerable groups is to prioritize
adaptive actions and ensure that no one in our community gets left behind. Many of
the groups mentioned in the report have the skills, knowledge, and ability to adapt to

climate hazards in their own way.
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Key Findings for ClimatdazardsPresented in thidgReport:

Extreme Temperatures

A Projections show that the PPH region will experience significant increases in the number of days above
30°C increasing by foufold by the 2050s (averaging 38 days per year) and increasing by almostodight
by the 2080s (averaging 71 days per year), under the fhsdéd development scenarid.

A Health outcomes from this include heeglated illnesses and deaths, as well as exacerbation of health
conditions such as heart and lung diseases, and mental illness.

Extreme Weather

A Climate change may lead to more extreme weather in the PPH region, such as extreme precipitation
events, severstorms,and wildfires.

A Health outcomes from extreme weather (and/or related power outages) vary, but can include injuries,
food and waterborne ilinesses, mental health impacts, and can also impact mobility and access to health
care.

Food andVNater Security

A Climate change mayegatively impacfood systems, food safety and food security, through its impact on
food production, processing, distribution, and consumption of food.

A Climate change contributes to increased food costs, which will have the greatest impact on people alread
worrying about running out of money for food. Household food insecurity is associated with poorer
physical and mental health.

A Increasing temperatures and heavy precipitation events may adversely affect food and water safety by
increasing the risk of exposure to pathogens.

A Health outcomes from exposure to contaminated food and water may include an increase iarnfdod
waterborne illnesses throughout the exposed population which may lead to the development of chronic
conditions or death in some instances.

Vectorborne Disease

A Increasing temperatures, longer warm seasons, and changing precipitation patterns may lead to an
increased risk of exposure to vectborne diseases such as West Nile virus and Lyme dideaszging
diseases may also be experienced locally due to expansions in tick and mosquito species geographic
ranges.

A Health outcomes vary depending on the disease acquiretivulnerability factorsThe isk of adverse
health outcomes fromemerging vectoiborne diseasemay be heighteneduk to more limited knowledge
andunderstandingof thesediseaseswhichcan lead to delays in diagnosis and appropriate treatment or
follow-up.

Air Quality

A PPH region may experience more instances of poor air quality due to extreme heat and extreme weather
events (e.g.droughts and wildfires), and worsened allergy seasons.

A Health outcomes from this include exacerbation of asthma and other respiratory diseases, impacts on
child development, increased respiratory and cardiovascular diseases, and premature death.

Ultraviolet Radiation (UVR)

A Extended warm seasons and warmer days are factors that may lead to people spending more time
outdoors which increases their exposure to solar UVR.

A Health outcomes from excess exposure may include skin and eye cancers and cataracts.

A Skin cancers are caused mainly by exposure to UVR and are the most preventable cancers especially if
protective measures (e.g., protective clothing, sunscreen, hat, sunglasses) are taken.
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Mental Health

A Climate change is likely to have negative effects on the mental health andewet of individuals and
communities.

A Mental health outcomes can include the worsening of existing mental illnessgsdepression), new
mental illnesses such as pasaumatic stress disorder and mental health stresserg .(grief, worry,
anxiety).

Climate Change Adaptation

Climate change cannot beltedin the near future, even if greenhouse gas emissionssayeificantly
reduced.As suchit is vital that actions are taken to prevent the negative health impatdimate hazards
especially of those who are most vulnerable. These actions@rgponents otlimate change adaptation and
may be taken by all levels of socie¥farious PPH programs and services supadaiptation to thehealth
impacts of climate change, but collaboration is required to assess and support climate change adaptation
across the community.

Next Steps:

Share the report with key partnexgorking in health and the environment and engage in activities to
increase public and partner awareness.

Conduct community and partner consultatiotmsinform adaptation,programmingand policy

Continue to gatheand report onrelevantclimate change antiealth information on an ongoing basis to
improve our understanding of local health impacts

Work collaboratively with community partners t@delop acommunityadaptation planwith a goal of
reducing the negative health impacts of climate change for the priority populations that we describe.
Work with Indigenous communities, utilizing a teged seeing approach.

> > >

b~

TwoEyed Seeing or Twyed Knowing is learning to see the strengths of
Indigenous knowledge and ways of knowing from one eye and the strengths

of Western knowledge and ways of knowing from the other eye.
Bringing together both ways of knowing will help to benefit everyone.
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Introduction

Climate Change and Health

Climate refers to the average weather patterns of a region over a long period of time (i.e., 30+ y&largte
change is the longerm shift in the usual weather patterns of a regid@ver the last 10450 years, the

9 NI KQa Of AYIF(S KI&a 0SSy OKlcagused walning, 8fteh discribedhF gloBatizY
warming. A major humaxaused contributor to global warming is the burning of fossil fuels (i.e., coal, oil and
gas), which releases carbon dioxide into the atmospHe2arbon dioxide and othegreenhouse gases such as
methane and nitrous oxide trap heat in the atmosphere, which has resulted in unprecedented increases in
average temperatured Subsequently this warming has intensified weather systems including the frequency of
storms, seasonal variability, rising sea levels, changes to precipitation and®more.

These changes in temperature and precipitation, as well as levels of greenhouse gases in the air, are
F3a20AF0SR 6A0GK @I NR2dza ( KNS I-nglated hedkh ddgadrds théidrecalledi 2
GOt AYIGS KIFTFNRAEO xtrekid terdpéranBes, pdticuiaBy-heaNdnd h8silived, éxtrem&
weather events (e.g., intense rain or windstorms), food and water contamination, changes to food and water
security, increased infectious diseases such as those carried by ticks and mosgedoeed air quality and
changes to ultraviolet (UV) radiation exposure.

LYLI Otia 2y KSFfGK RdzS G2 OfAYF(dS OKIFy3aS I NB @I NA

on their exposure, sensitivity, and ability to adapt to a climate hazard:

A Exposure refers to contact between a person or group with a climate h&2ard.

A Sensitivity refers tdow individuals or population groups are more susceptible to the health impacts of a
climate hazard. Sensitivity is impacted by physiology, biology, genetic endowment, gender, #Ad age

A Adaptive capacity refers tine ability of individuals or population groups prepare for, cope with, and
recover from the consequences of climate hazaréls

Healthrelated impacts to climate change can include: dehydration and heat stroke, injuries from extreme
weather eventsfood- and waterborne illnessesssues with safety and access to food and waiteress from
Lyme disease and West Nile virus, as well as other wbctiore diseases, exacerbation of lung diseabeart
disease and allergies, increased risk of skin cancer and mental health impacts from any of the challenges
above3’

Climate change has been identifiedthe &he biggest globahealth threat of the 21st centug¥P-169and it

Ad NBO23IyAl SR GKIdG adKS SFFSOha 2F OftAYIGS OKIy13
dzy  OOSLIilF6té& KAIK FyR LI20Sy i #4BHQurcdldctive raspoid ldK A O N.
climate change has the potential to significantly impact human health as much of the work and policies
needed to fight climate change will also improve health, lower healthcare costs and improve equity and
community connectednes’s

t SESND2NRdzZAIK t dzoft AO | SFEOGK ottl 0 A& NBI|dzZANSR o8
climate change and to assess the local needs of the populations sékvgd F RRAGA 2y X | & - 2 dzi
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2025Strateqgic Planclimate change was identified as an issue of public health importance with a goal that,
Gt S2LX S Y2aid @dZ ySNIo6tS (2 GKS KSFHfGK AYLI Ota 27
yS3AFGAGS KSWPE G K AYLI Olaé

To adequately address climate change, two approaches are requiretigation and adaptation. Mitigation
refers to approaches aimed at reducing the levels of greenhouse gases in the atmosphere, often by way of
reducing greenhouse gas emissidhadaptation refers to approaches aimed at reducing the negative impacts
of climate changé! While both are important to considePPH, in collaboration with relevant stakeholders, is
focused on supporting community adaptation planning over the next several years, beginning with this
vulnerability assessment repoiubsequent adaptation work witicorporateboth a two-eyed seeing
approachto include an Indigenous lermmda One Health or Planetary Health approach, in which esessor
action, communication and partners work together to achieve better public health outcomes by optimizing
the hedth of humans, animals, plants, and ecosysternts.
The main objectives of this vulnerability assessment were to:

1. Determine who in the community is most vulnerable to the health impacts of climate change;

2. Provide relevant baseline health data; and

3. Present information that can be used to develop climate change adaptation strategies for the PPH

region based on local need.

PPH viewed this work as a great opportunity to assess the need and enhance public health capacity to addre
local risk factors associated with climate change and protect the health of PPH residents. The assessment is
intended to assist the health unit armmmunity partners to create effective and meaningful climate change
adaptation measures for the PPH region which includes Curve Lake and Hiawatha First Nations and the Cou
and City of Peterborough. Exploring climate change impacts and opportuniteafd for Indigenous
Communities is important, and beyond the scope of this report. Indigefemiand twoeeyed seeing

approaches are needed to learn about impacts and potential adaptive actions for Curve Lake and Hiawatha
First Nations, and Indigenousqgae living in the County and City of PeterborouBhsed on
NEO2YYSYyRIGAZ2Ya FNRY ttl Qa LYRAISy2dza | SIHfUK ' RO
engagement with local Indigenous communities and learnings will be incorporated inite fadaptation
assessments.

TwoEyed Seeing or Tweyed Knowing is learning to see the strengths of
Indigenous knowledge and ways of knowing from one eye and the strengths

of Western knowledge and ways of knowing from the other eye.
Bringing together both ways of knowing will help to benefit everyone.
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Methodology

Peterborough Public Health (PPH) referred to 20460ntario Climate Change and Healtbolkit, particularly
the Vulnerability and Adaptation Assessment Guidelthés completion of this report. These guidelines were
developed by the Ministry of Health and Lemgrm Care to support public health units in Ontario with the
completion of local climate change and health vulnerability and adaptation assessments. Bhigoeyses
on the first three steps of conducting a vulnerability and adaptation assessment, including:

1. Frame and Scope of the Assessment

2. Describe Current Risks Including Vulnerabilities and Capacities

3. Project Future Health Risks

The work on the PPElimate change andchealth vulnerabilityassessment began in 2019. However, the work

gl a Lilzi 2y K2fR 0S06SSy al NOK wnanun |y RI19paadedz&.i H N
The resumption of the work in September 2022 was supported by the requirement to conduct a vulnerability
assessmaet according to the Ontario Public Health Standards, as well as the inclusion of relevant climate
OKIFy3aS IRILFGAZ2Y 32 f-2025yategicPan® Brlniekng Shdltididcilindryt tdaf &
was relied upon to bring insight, expertise, and links to community partnerships for the completion of the
assessment, including representation from health promoters, public health nurses, public health inspectors,
and registered dietitians, with support from epidemiologists, communications/graphics design, and
administrative assistants. A workplan and communications/engagement plan were developed to support the
project.

Assessment Scope and Process
The vulnerability assessment was centralized around six climate hazards identified base@orteite
toolkit, literature, and local needs: extreme temperatures, extreme weather events, food and water security
and safety, vecteborne disease, air quality, and ultraviolet radiation.
This report describes climate hazards that have the potential to impact health outcomes in our community
through analysis of:

1 Historical climate trends and the occurrence of climate hazards and health impacts,

1 Future climate change projections,

1 Populations at increased riskeg(,, vulnerable) to current and future health impacts, and,

1 Current adaptive capacity actions undertaken by PPH, which contribute to protecting health.

Geographic Scope

This report focuses on the geographic region served by Peterborough Public Health (PPH), which encompas
the City of PeterborougtPeterborough Countgincludingeight lowertier municipalitie$, and two First

Nation communities: Curve Lake First Nation and Hiawatha First N¥tfioen data is presentedhe
applicablegeography will be outlinets KSNBE att 1 NBIA2yEé AyOf dzRSa (GKS 1
(where possibledatafrom First Natiorcommunitiesis notavailable from altlata sourcs), and

Gt SGSND2NRdzZIK / Syadadza aSUNRLREAGIY ! NBIF o6/ a! 0é¢ Ay
Selwyn, CavaMonaghan, Dourddummer, and Otonabe&outh Monaghan, and Curve Lake and Hiawatha

First Nations.

Hazard and Health Outcomes Scope

This assessment focuses on the impacts of local climate hazards on community health outcomes. While
climate change may cause global issues that can impact local communitiesdeflict and mass migration),

this is outside of the scope of the report. The potential for climate change to negatively impact certain
industries (e.g.snowbased recreation, campgrounds) and the livelihoods of owners/operators is also outside
of the scope of this assessment.
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Climate Timeframes and Scenarios
It is important to consider 30 years of climate data for describing trends or changes. The indicators of climate
change in this report will be described, where applicable, using the following time frames for current and
future local climate conditions:

A Baseline (historical reference): 1981 to 2010

A 2050s: 2041 to 2070

A 2080s: 2071 to 2100

The climate scenarios used for this assessment are based on a set of Sharegst&oomic Pathways (SSPs),
which were used in the latest assessment reports (AR6) released by the Intergovernmental Panel on Climate
Change (IPC@)The report team considered both the SSPp o6 GdaARRf S 2F (KS85w2 !l R
OGCHFaALXISR 5SPSt 2 LIYSy i £806 maydé highliyiked iB som&idstaitds to{sifnpligy
amount of information presented.

Indicators

Climate health,and population indicators were determined based on suggestions fron®titario toolkit as

well as from looking at similar assessments completed in other regions in Ontario. Decisions to access and
analyze data required consideration of project timelines, allocated resources, and assigned priority level of
each indicator.

Several data sources were used for this report
Climateand HazareRelated Data

Historical andProjected - ClimateData.ca
1 ClimateData.ca was relied upon for much of the climate indicators relating to temperatures and
precipitation. The platform makes it possible to visualize and download climate data for health regions
(e.g.,PPH) according to the selected timeframes of this report. More information can be found at
climatedata.ca/about/

Other Historical
A Hazardrelatedsurveillance andlert data wasaccessible
o Internallyat PPH:
1 heat warnings and frostbite alert data
1 beach testing
1 vector (tick and mosquitoyurveillance
o Externally (publicly available or via consultation)
1 Otonabee Regional Conservation Autho(BRCA{flood and low water warnings)
T Air Quality OntarioNlinistry of the Environment, Conservation and Parks
A Other historical climate data was compiled by accessing records of extreme weather events from
sources like the Canadian Disaster Database and local sources, including newspaper articles.

Mapped climate hazard®r PPH regiomvere accesseffom external sources (See their website for more
information on methodology and data sources):

A Universit Laval éxtreme heatvaguesdechaleur.ffgg.ulaval)ca

A HealthyPlan.city (canopy covgelates to extreme heathealthyplan.city

A ORCA (floodplajmvww.otonabeeconservation.com/programs/floodplamapping))

Other Projected
A Any other projected climateelated data came from peereviewed literatureor government reports
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Population and HealtiRelated Data

Local ppulation data provides community context and was also included for the purpose of highlighting and
qguantifying vulnerabilityrelated factors in the PPH region. Health data was used to highlight vulnerability as
well as representing the health burden otlimate hazard in the PPH region.

Local population and health data were sourced from
A Satistics Canada
o Censu®f Population
0 Census of AgricultureriaOntario Ministry of Agriculture, Food and Rural Affgilsisiness,
agrifood, and farm data profiléor Central- Peterborough
o0 Population Estimates and Projectiongth Ontario Ministry of Finance)
A Populationbased surveys (e.g., the Rapid Risk Factor Surveillance S@iaadian Community Health
SurveyHousehold and the Environment Survgy
A Institute for Clinical Evaluative Sciences (ICES)
o Chronic disease cohorts
o Estimating the size of the population at increased risk for he@thted problems due to poor
air quality
Better OutcomedRegistry & NetworkBORN Ontario
Office of the Chie€oroner Ontario
Peterborough CountyCity ParamedicsParamedic call$or service
Ontario Health (Cancer Care Ontario), Surveillance and Cancer Re@istayio CanceRegistry
SEEFStat package
Peterborough Public HealthOntario Nutritious Food Basket data
Integrated Public Health Information System (iPHIS)
National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Informatien (CIH
Emergency department visits
Ontario Climate Change and Health Modelling Study: Report

v v > >

> > >

>\

The project team also relied on information collected by other local community partnerP@ayborough
Community Safety and Wddking PlanUnited Way Point in Time courdjd government reports

Mapped population dataitilizescensus data by dissemination area. The data can be presented on its own
(individual variableoramui@ NAF 6t S aAYRSE£¢ 03X 2 XladuatAlhib dssessienti K
includes mapped population data from the following sources:
A Public Health Ontario, Ontario Marginalization Indexv{v.publichealthontario.ca/en/Datand-
Analysis/HealtHEquity/OntarieMarginalizationlnde®
A Universit Laval yaguesdechaleur.ffgg.ulaval)ca
A HealthyPlan.cityHealthyplan.city
A Public Health Ontarie Per cent of the population exposure to Traffic Related Air Pollution by public
health unit, Ontario, 2011 (data is not presented in a mapped format but was prepared using census
data)
See the source for more information on methodology and data sdqa)ce

Data Extraction Process and Limitations to Data
More information on these data sources and extraction proesssavailable in Appendix A. Additional details
are available upon request.

There are limitations to all data sources. Some limitations are outlined in Appendix A.

Climate Change Vulnerability AssessmemECHNICAL REPORT 2023 Pagel8of 148


https://www.publichealthontario.ca/en/Data-and-Analysis/Health-Equity/Ontario-Marginalization-Index
https://www.publichealthontario.ca/en/Data-and-Analysis/Health-Equity/Ontario-Marginalization-Index
https://vaguesdechaleur.ffgg.ulaval.ca/en/
https://healthyplan.city/en

External Engagement

An External Advisory Group was convened to provide subject matter expertise and overall guidance and
advice in the development of this first assessment report. The Group includes representatives from tfe City
Peterborough, theCounty of Peterborough, Selwyn Township, Curve Lake First Nation, Hiawatha First Nation,
Métis Nation ofOntario¢ Peterborough& District Otonabee Region Conservation Authority, Sustainable
Peterborough, Trent University, Fleming Collegastainable PeterborougReterborough Rgional Health

Centre, and a youth representative.

Additional external engagement was conducted to inform content related to food seaumityood systems

A Masters of Public Healthutrition student and PPH Registered Dietitianfaoilitated aFood and Climate
Change Consultation Meetirogn May 25, 2023, with interested members from the Peterborough Food Action
Network and Peterborough Alliance for Food and Farming.

Internal Assessment of PPH Progradositributing to Adaptation

An internal procesengaging PPH managememas conducted tadentify the current PPH prograractivities

that contribute to climate change adaptation. A summary of these actions are listed at the end of each hazarc
chapter, organized under categories of core public health functions
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Community Context

Geography anéPopulationDemographics

The PPH region is located in central east Ontario, covering an area of 3,779 square kiléhidteesy of
Peterborough is located centrally within the region, surroundecigittownships that make up the County
of Peterborough. Two First Nations communities are also located in the PPH region.

Figure3-1. Map of Peterborough Public Health Region Showing
Single and LowefTier Municipalities and First Nations Communiti
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Figure author:PeterboroughCounty 2023 (Created for this report)

¢KS NBIA2YyQa 3IAS23INFLIKeEe KFra aSOSNIf AyaSNBadAy3da ¥
Shield ands quite forested, with many lakes dotting the region. This area is more sparsely populated than the
southern twothirds of the region, which includes the City of Peterborough as well as numerous rural
communities of various sizé&Outside of the City of Peterborough, farms are common, taking up much of the
landscapée'®

Based on 2021 census dathetCity of Peterborough is 65 square kilometres, with a population density of
1,292 people/kn, as compared to 17 people/kin the County of Peterborough® The populations of the

City and Counfyare 83,651 and 64,030, respectivélyrhe County has five population centige.,areas that
have a population of at least 1,000 individuals, and a population density of 400 persons or more per square
kilometer). These include BridgenorBhemong Park, Lakefield, Millorod¥grwood,and Havelock! Of the

aThis statistic includes Curve Lake and Hiawatha First Nations for ease of comparison
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total PPH populatior64.5% live in urban areas (i.e., within a population centre) and 35.5% live in ruralareas.
PPH serves an estimated seasonal population size of over 20,000 individuals with over 90% of the seasonal
population residing within five municipalities (Trent Lakes, North Kawartha, Havi@&otontMethuen,

Selwyn and Dour®@ummer)?

Peterborough is considered a miized city'® Unlike other cities west of Peterborough including Oshawa and
Bowmanville, Peterborough has not historically experienced the sprawl from the Greater Torontt Area
Population growth has been moderate, though Peterborough has established itself as a great place to call
home for recreationists, families, students, professionals in various industries, and for older*adults

Figure3-2. Population Sizes of Municipalities and First Nations Communities in PPH Regic

POPULATION, 2021
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tt1 QF HAHM LRLIZA FGA2Yy o6& 3S FyR IASYRSNI Aa akKz2gy
2021 population and the number of people in eacliear age group, where there are notable bulges for the
Golko& 022YSNE a5 Hrarly 0L g6 well AssaRmaller bulge coinciding with their children.
The lines represent the projections for the age groups in the year 2046. Peterborough is known for having a
high percentage of older adults with 24.7% of the population agede@bsyor olér, compared to the Ontario
average of 18.1%.Over the next 25 years, we will see greater numbers of residents aged 75 years or older as
0KS a6l oe 022YSNE 3ISYSNriaAazy O2yiAydzSa G2 [3So ¢
reaching 27.9% of the PPH populatibmaddition to shifts in age trends, tleerallpopulation ofthe PPH

regionis expected to grow by 24% between 2021 and 2046, increasing to over 183,000 people.

aSeasonal population is calculated from census data, based on the number of private dwellings that are not occupied by usual
residents, and the average household size of private dwellings occupied by usual residents.
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Figure3-3. Population Pyramid for the PHRdgion in 2021Kars) andProjected for 2046L{nes).
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Sources: 2021 population: Population Estimates County/Municipality (Statistics Canada), Ontario Ministry of Health:
IntelliHealth Ontario. Extracted: April 2023.

2046 population: Population Projections County (Statistics Canada & Ontario Ministry of Finance), Ontario

Ministry of Health: IntelliHeath Ontario. Extracted: April 2023.

Additional population demographics for PPH region, compared to the Ontario average, are presented in Tabl
3-1.

Table3-1. Population Demographics for PIRelgion vs Ontario in 2021.

Population Demographic PPHRegion Ontario
English or English and Frenetpeaking population 99.7% 97.3%
Neither English nor French 0.3% 2.4%
Indigenous identity 4.9% 2.9%
First Nation 3.3% 1.8%
Métis 1.3% 1.0%
Visible minority 6.6% 34.3%
Immigrant 8.7% 30.0%
Immigrant since 2011 1.5% 7.5%
Median aftertax household income ($) 70,500 79,500

Source:Censuof Population, 2021Statistics Canada)
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Climate
The PPH region haswoderatehumid continental climaté®t t | Q& NB3IA 2y SELISNASyOSa |ttt F2dz2NJ RA &G,

differences which result in warm to hot, often humid summers and cold winters.

The climate of the PPH region has shifted in recent decades and is projected to change even more in the coming decadesnple afe

annual mean temperatures for the PPH region over time are shown in RBguréhe black line represents historical mean temperatures
(ensemble mean, modelled from historical valpé&®m 1950 to 2013, and an increase over time can be seen. From 2014 to 2100, projections for
annual mean temperature are modelled according to two climate scenarios shown with different@tllines. The annual mean temperature is
projected to increase above historical averages under both scenarios. Additional informationcib@aiescenarigis provided in the text bogn

the following page
Figure3-4. Annual Mean TemperaturéQ) for PPH Region from 1950 to 2100 (18803: Modelled Historical Values, 262400: Two Climate Scenarios (S8B2 SSRB.5)).

— MODELED HISTORICAIL =— 55P2-4.5 MEDIAN — 55P5-8.5 MEDIAN

SourceClimateData.ca, 2028 Shaded areas show the range in values of the climate model ensemble (defined as the 10th and 90th percentile)
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Climate Scenarios

Climate modelling is an important part of climate science and images like those in Figure 3
have become a common way of communicating the potential changes to climate variables like
temperature and precipitation (i.e., rain and snow) over time. The pesttice is for multiple
climate models to be considered, where an ensemble mean is presented, and not use one
model in isolatior??

In 2023, ClimateData.ca incorporated updated model data to €yWhich are based on

Shared Socieconomic Pathways (S3® ® ! OO2NRAyYy 3 (G2 [/ EAYFGSS5! {1
assumptions of how population, education, energy use, technofagyyd more¢ may change

over the next century, and couple them with assumptions about the level of ambition for
mitigating climate change | $SRbasid scenarios further refine the previous greenhouse

gas concentration scenarios known as Representative ConcentratindPhate a 6 W/ t a 0 ® &€

2 KAfS GKSNB |INBE FTAOS aFFYAftASag 2F {{ta oA
ClimateData.ca currently hosts projections based on three scenarios:235FEISR2.5, and

SSP&.5.
- SSB-8.5 N

5= SSP Family 8.5= Radiative Forcing Value
(relates to greenhouse

\ gas emissions)J

Briefly, these scenarios represent the followitg?24

A SSPR6-CKAA A& I a{dzAdGFAYylIoAftAGe&ed &aO0OSyl NA?2
cut severelyThis scenario is not a focus in this report.

A SSP2.5-¢ KA & Middie oflthe Road & OSYy | NA2 GgKSNB If 20| f
emissions remain about the same as they are currently before starting to drop mid
century.

A SSPB.5-¢ K A & Foisifueled Dévelopment a OSYy | NA2 GgKSNB ¢S a
continue to be fueled by fossil fuels, leading to a doubling of currente@ssions by
2050 (SSR8.5).
~These scenarios are an ensemble of 26 or more individual climate ntédels.

As described in the Methodology, the scope of this report will focus on comparing projections
of select climate variables using SSFP2 and/or SSP8.5 during the time periods:

A & H n p n ayéar dveragaibetween 2041070 and

A & H ny n ayéar dveragaibetween 2072100, and comparing them to the

A a. I &St Ay S éeatBvefadeSatweken 1684010
2In order to simplify some information presented, the S8®2scenario is not always fully outlined or shown visually, but
details can be found in Abpendix B.
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Changes to the temperature and precipitation levels throughout the year are related to the climate hazards
that will be presented in this reporClimate hazards can be impacted by lgagn shifts in weather patterns
(i.e. temperature, precipitation, wind), increases in extreme weather, or Bathile projectedshifts in the
FTNBIljdzSyde 27T Gutepraseniedin theSdleandSobSeguent chapteapejections for select
climate variables relating to shifts in average temperatures and precipitéigls are shown below

Figure3-5. PPH Region Mean Annual and Seasohainperature {C) and Precipitation (mm), from
Baseline (1982010) to the 2050s (2044070) and 2080s (2072100) Under the Fossgtueled
Development Scenario (SSP5).

Annual Mean Temperatures .

Mean temperatures are projected
to significantly increase in every
season over the long-term.

Baseline Baseline
WINTER SPRING

20805 December-February March-May

Baseline

Seasonal Mean Temperatures

Baseline Baseline
SUMMER FALL
June-August September-November

Annual precipitation is expected
to increase. Winter and Spring
are projected to get significantly
wetter.

Baseline Baseline
WINTER SPRING

December-February March-May

8544
Baseline

=
o
i
]
5
a
(v)
@
S
o
c
-
L)
=
©
c
o
v
-
@
n

Baseline Baseline
SUMMER FALL
June-August September-November

SourceClimateData.ca 20232
aHere and in rest of the report, seaslrdatauses thestandard climatologicalefinitions for seasonsVinter = December / January
/ February; Spring = March / April / May; Summer = June / July / August; Fall = September / October / November
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Figure3-6. PPH Regio@limograph (Monthly Mean Temperatut€ (Lines) and Total Precipitation (mm) (Column:
Displaying Median Values for Baseline (32810) and 2080s (2072100) Under the Fosstueled Development
Scenario (SSRE5).
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It is projected that the average seasonal temperatures will beBZ%AC warmer by the 2050s. By the 2080s,
average temperatures may be 3Gwarmer based on thigliddle of the Roadcenario, or 6°C warmer based
on the Fossifueled Developmenscenario. Annual precipitation is anticipated to increase, most notably in
winter, spring and fall between November and Aptil.

The 2080s are only about 60 years away. Children today may be grandparents. The

children of today will be seniors in the 2080s, coping with the health impacts of
changes to the climate outlined in this report.

The warming temperatures coincide with a longer frosie season and a shorter winter season. By the 2080s,
under theFossiHfueled Developmenscenario it is expected the last spring frost will occur 3 weeks earlier, in
mid-April instead of the baseline average of Mady; The first fall frost will come a full month later in early
November instead of early October. In the winter, the numbedicé days (where the temperature does not

go above 0°C) will decrease from an average of 69 days to an avér2@elays each year under tik@®ssH

fueled Developmenscenario??
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Table3-2. FrostRelated Climate Variables for PPH Region Showing Baseline Values and Projections in the 2080s Based on a Foss
Fueled Development Scenario.

Baseline (19822010) 2080s under SSP&5 scenario

Last spring frost date May 7 April 14
First fall frost date Oct 3 Nov 3
Ice days (# days terspaturedoes not go 69 days 22 days
above 0Q

SourceClimateData.ca, 20283

The bottom line is that in eithesf the consideredcenarie> t t | Q& f 20Ff Ot AYIFGS gA
will have health impacts on our communities, specifically, those who are most vulnerable to the health
impacts of climate change. This will be discussed in more detail throughout this report.

What are the opinions of PPH residents on climate change?

In 2019, a telephone survey was conducted exploring local public opinions on climate dRasgendents
were residents of PPH region and aged 18 years or oOlther results from the survey are presented below
with more details provided in Appendix C

95% ofrespondentsagree that the world's climate is changing

90% ofrespondentghink it is likely that climate change will cause more frequent and severe heat

waves

89% ofrespondentghink it is likely that climate change will cause more extreme weather such as

flooding, ice storms or heavy snowstorms

86% ofrespondentshink it is likely that climate change will cause more days with poor air quality or

smog

80% ofrespondentghink it is likely that climate change will result in more insects carrying diseases

such as West Nile virus and Lyme disease

A 19% ofrespondentsgthink the overall health impacts of climate change on human health will be
positive, 64% think the health impacts will be negative, 12% said both positive and negative, and 5%
were unsure.

A 91% ofrespondentsare concerned about climate change

> > >

>

SourceRapid Risk Factor Surveillance System (RRFSS), 2019
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Vulnerability

Everyone in the PPH region is vulnerable to the health risks of climate change. However, climate change
hazards are not experienced equally as some individuals, populations and communities may be affected mor
than others and the ability to adapt variesndlerstanding vulnerability can help identify the resources needed
and the adaptation strategies necessary currently and in the futtire.

Vulnerability to climate change can be considered at various levels. For the purpose of this report,
vulnerability will be considered at the individual and population group level, as opposed to systems or
organizational levels. The working definitions usedconsidering vulnerability and components of
vulnerability in this report are listed below:

Vulnerability refers to the increased risk of health impacts on individuals, populations and
communities relating to their ability to cope or adapt to a changing climate. It is influenced by the
degree of exposure, sensitivity, and adaptive capatity.

Exposurds contact between an individual or population group with a climate hazard such as a very hot
day or a flood*® Exposure can be random, but it can also relate to factors like occupation, geographic
location, housing circumstances, and other social determinants of health (SBDOH).

Sensitivityis how individuals or population groups are more susceptible to the health impacts of a
climate hazardSensitivity is impacted by physiology, biology, genetic endowment, gender, arfd age.

Adaptive capacityis the ability of individuals or population groups to prepare for, cope with, and
recover from the consequences of climate hazar#lddaptive capacity can be impacted by factors

such as income, education, knowledge of official languages, community connectedness, and relevant
policies and program%>6

Identifying Populations at Increased Risk of Health Impacts

PPH recognizes that the concept of vulnerability in this report may be stigmatizing. Identifying individuals and
population groups who may be at increased risk or factors that may increase vulnerability does not mean that
they do not have the skillghowledge and the ability to contribute to adaptation or that they have not been
adapting already. Many people and populations experiencing climate hazards have been and continue to
demonstrate adaptive capacity and resilience despite experiencing unequabudisin of resources and

capacity?® Though this report is a vulnerability assessment fg
the community, subsequent chapters will refer to populatio
at increased risk of health impacts from specific climate PPH is specifically highlighting
hazards. PPH is specifically highlighting thggeeips to thesegroups to inform adaptive
inform adaptive actions and ensure that no one in our ' .
community gets left behindClimate vulnerability can occur actions and ensure that no one in
wheninequity influences adaptive capacity to climate our community gets left behind.
hazards, and ultimately healf?®Health inequities refer to
the differences in health because of social, economic and
environmental conditions; and power imbalances which are systemic, modifiable and.ir#faivhen

assessing climate change and health, it is important to understand how multiple inequities can interact and
may compound experiences and reactions to climate ch&mgcognizing multiple inequities is an
intersectional approach which can help with understanding vulneraBflityulnerability can also be

influenced by social determinants of health (SD&HMyhich are major drivers of health inequitieSDOH are

the circumstances in which people are born, growliyg, and work.
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Examples of SDOH are:

A Geography

Age

Personal health practices and resiliency

Early child development

Household dod insecurity

Access to health services

Housing

Immigration

Sexual orientation; gender identity and expression
Experience of colonization

Education /literacy and skills
Culture/ethnicity/race and experience of racism
Social inclusion/exclusion/social support networks
Disability

Income

Employment/job security and working conditions
Builtenvironments

Living conditions

DD D DD DD D D D> D

These determinants may positively or negatively influence health risks and the ability to adapt to the changin
climate36:34

Figure4-1. The Relationship of Social Determinants of Health and Climate Vulnerability.

. Elements of vulnsrability

CLIMATE DRIVERS Social determinants of health

Examples

e EXPOSURE People living in neighbourhoods

. with low socioeconomic status are
. Living and working generally more likely to be exposed

. conditions, structural barriers to climate change health threats
{e.g., racism, colonialism) EXPOSURE PATHWAYS

People with pre-existing mental
and/or physical health conditions
are more likely to experience
disproportionate health risks
during periods of extreme heat

L]
1o
L]
.

: Pre-existing mental and
. physical health conditions, age

Rke ADAPTIVE CAPACITY People with reduced access to care
Socipeconomic status, education,

and preventative senvices are more
social norms, governance, social,

likely fo have a severe health
ocutcome from climate stressors
HEALTH OUTCOMES
to care, Indigenous and Treaty rights

health and economic policy, access

SourcePublic Health Agency of Canada. Mobilizing Public Health Action on Climate Change in Canada: The Chief Public Hee
hFFAOSNI 2F /Yyl RIFIQa wSLRNI 2y (K Sapfed froth 8§.S.251bat Clemde REsearcB | £ { F
Program. The Impacts of Climate Change on Human Health in the United States: A Scientific As<HxEpettt
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Other factors that can influence vulnerability include:
A Living in rural, urban, and suburban communities, with various risk factors for each geographical distribution
A Being underinsured or uninsured
A Living in higkrisk geographic environments (e.g., floodplains)

Adapting to climate change means identifying who may be at risk and addressing both the health impacts and the root baattesrdquities
and vulnerabilities.

The table below highligkt Populations at risk across the life span
Factors that can influence vulnerability and adaptive capaciand
PPH underserved populatiorat risk of climate hazards):3%38

Included in the table are PPH regabtrends.In subsequent chapters, we will highlight population groups that are particularly at risk of the health
impacts of the specific climate hazards

Table4-1. Vulnerability to Climate Hazards

Populations at Risk Acros Vulnerability to Climate Hazards PPH Regical Trends

the Life Span

Infants Toddlers, Children &| Infants and toddlers have high sensitivity to climate change | In the PPH region in 2021:

Youth hazardslue to developing immune systems, and dependence 1 Children (614 years of age) representdd.4%
o CHI others to adjust tahese hazardge.g., heat, infectious diseases of the population compared to Ontario 46.8%
: ‘?2 and food or waterborne illnegs). The direct and indirect 1 There weres,875lone parent led familiesA(680
E«@@w impactson children and their caregivers can lead to toxic stres in the city and2,195in the county}®
& VO\Y‘\x which impacts healtd°Children and youth may have greater | In the PPH region in 2015 and 2018:
exposure to climate hazards due to more time spent outside, { Data from the Early Development Instrument
leading to respiratory issues due to low air quality, heslated (ED) noted the regiorhad the 3 highest
illness and vecteborne disease They also havahigher risk of numberin Ontario for SK students with
mental health impactsiue toclimate changé. vulnerability in the physical health and well
being domairf®
Older Adults Older adults may have a higher sensitivity to the health impaq In the PPH regiom 2021:
of climate hazards because of age, chronic health conditions, 1 Older adults (65+) represent&tb.2%of the
limited mobility, medications, compromised immune systems population compared to Ontario di8.5%
and the need for medical care and assistafic@ Some older 91 Older adults made up4.2%of the population in
adults may be less able to physiologically adapt to hazards sl the City of Peterborough ar@b.6%in the
as wildfire smoke and extreme he&@ome may also face County, with the highest median ages in
challenges with preparinfpr and responding to climate change townships of North Kawartha, Trent Lakes and
emergencies such as extreme weather events. This can be d HavelockBelmontMethuents
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low income social isolation, and/or reliance on others to meet
basic needS.For example, when adapting to extreme hgat
having access to atonditioning, coolingpaces, tree canopies,
and green spaces can help to mitigate health risksvever,
thoseliving with low income tend not to have these options
available or they are limiteéf4*

By 2041, the population of older adults is expected to
grow t026%in the City and0%in the County!344

Of the total population of older adults in PPH region in
2020 (approximately5,000people), close ta,000
(11.3% were low income (i.e. income below thmw-
incomemeasure, after tax (LIM\T)). This walsigher
than thelow-incomerate ofworking age adult§aged
18-64), which wa4.0.5%"

Pregnant People

Factors that can influence
Vulnerability and
Adaptative Capacity

Pregnant people may face increased health risks from climate
hazards. Potential impacts include infections, hedated
illness, respiratory disease, mental health impacts,
socioeconomic challenges, and issues with meeting nutation
needs. These impacts can result from high temperatures,
flooding, infectious agents, and low air qualityuch conditions
can also impadietal health,increasinghe risk of lowbirth
weights, and premature birth%.

Vulnerability to Climate Hazards

In the PPH region:

1 Approximatelyl,200 pregnant peoplegave birth
each yearbetween 2012 and 2023
(SourceBetter Outcome Registry & NetwqrR023

1 Of PPH residents giving birth in 2039,4%
reported a mental health concermvhichwas
significantly higher than the Ontario rate of
20.5%%

PPH Regional Trends

Socioeconomic Status (SES

9 influenced by income,
education, social status
and connectedness with
communities

People impacted by loBES$nay face many factors that increas

their vulnerability tothe health risks of climate change.

People with limited financial resources may struggle to have

basic needs met such as adequate and affordable housing ar

food security. They may not have extra money to spend on
climate change protective actions such as:

9 seeking shade, accessing cooler spaces, buying and runr,
air conditioners and/or fans, making necessary repairs to
housing

1 preparing for climate change related emergency events (e
emergency preparedness kit%)

People experiencing loimcome tend to live in areas with older

infrastructure poorer housing conditions and increased

exposure to urban heat island3?#’

Peopleexperiencindow SES are more likely to have poorer
health and are disproportionately affected by chronic health

Income
The prevalence of low incorfian 2020 was:
1 10.9%in the PPH region
1 12.8%in the City of Peterborough
1 8.3%in the County
1 10.1%in Ontarid®
The number of people living on low incomasthe
PPH regioiin 2020 included:
1 2,895children and youth aged 17 and
younger
1 8,865adults aged 1&4
1 3,9650lder adults aged 65%
aUsingLowincome measure, after tax (LHMT).
Unemployment rates in 2021 were:
1 12.8%inthe PPH region
1 14.7%in the City of Peterborough
1 10.4%in the County
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conditions, such as mental health illnesses, asthma, diabetes
cardiovascular diseasé42They are alsmore likely to
experience andeceive worsénealth care and to die earliefé4°
t S2LJ SaQ KSItdK OFy o©S AYLJ
met and this toxic stress can also imp#et health of their next
generation®®

T 12.2%in Ontarid®

Education:

In 2021,83%o0f the population irthe PPH regiohad a
secondary school diploma or equivalency (similar to
Ontario rates)®

Housing:
In the PPH region in 2021, there were:
1 61,7450ccupied private dwellings
1 3,9350r approximately6%of private dwellings
need major repairs
The PPH region has high rates of dependency on soc
assistance. In October 2021, the region hadamario
Disability Support Progran®DSIPcase rate 08.74%
which is43.2%higher than the provincial rate. The
Ontario Works QW) case rate ofl.26%is 33.3%higher
than the provincial rate?5!
Health Care Access
As ofJune 2023there were overl8,000peoplein the
PPH region who did not have a family doqi®ource:
communication with Peterborough Family Health Tear
June 2023)
1 The Ontario College of Family Physicians
estimate that2.2 million Ontariansare without
a family doctor Reople who live in poorer
communities have higher rates of being withou
a family doctor®?
1 In May of 2023, Emergency Department patier|
at Peterborough Regional Health Centvaited
an average 08.4 hoursbefore being assessed I
a physiciar??
The Material Resources dimension of the Ontario
Marginalization Index incorporates some of the above
SES factors. Mapping of this dimension across PPH
region, is shown ifrigure4-2 below.
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Immigration

Recent immigrants may speak limited English and therefore 1
have more obstacles accessing community services related t
climate changé?Language barriers may prevent the
understanding of alerts related to hazartls.

Number of recentmmigrants (2016&021):
1 1,355inthe PPH region
1 The majority 699 of recent immigrants ithe
PPH region reside in the City of Peterborough
1 The number of recent immigrants to PPH
increased by3% compared to the 2012015
time period?®®
5.1%of recent immigrants in Peterborough CMA speak
neither English nor French.
The median aftetax income of recent immigrants in
PeterboroughCMA was $29,000 in 2021, which wi&@86
lower than the median aftetax income of non
immigrants in the Peterborough CMA.
In Canadait was found that anong recent immigrants
(K Oyears in Canadadhe proportion of children living in
low-income familiesvas 2.2 times highetthanthat of
non-immigrants®’

Outdoor work (workers are a
risk due to where they work
and/or their job duties)

People who work outdoors are more exposed to climageards
such as extreme temperatures, air pollution, UV radiation,
extreme weather events and vecttworne diseases.

Farmers are one example of a population of outdoor workers
disproportionately impacted by climate change health impact
(SourcePeterborough Public HealtRrpod and Climate Change
Consultation Meeting, May 25, 2023)

In the PPHegion in 2021, the number of people workir|
in sectors involving outdoor work included:
1 1,560in agriculture, forestryfishing and hunting
1 320in mining, quarrying, and oil and gas
extraction
M1 6,570in constructiod®

Chronic health conditions can increase the vulnerability of
people to the health impacts of climate change. Chronic heal
conditions andsomemedications can make people
physiologically more sensitive to many of the climate haz&tds
For example, people with chronic conditions may have a higt
risk of dying or becoming ill due to extreme héat.

l OO2NRAY3 (2 (GKS a&. dzZNRSy
in 2015 three-quarters of deaths in Ontario were a resu
of chronic disease¥.People in Ontario who had the
lowest SESvere significantly more likely to die and have
more hospitalizations due to chronic health conditidfis.
It is estimated that abou69%of Ontarians live with one
or more chronic health conditions, ardd.6%live with
two or more chronic conditions (this is inclusive of min
physical and mental health conditiorf3).
In the PPH region in 201 prevalence and age
standardized rate of the following chronic dised8e®s:
Asthma

1 18.7%of population

1 19,235 per 100,000*
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COPD

1 12.7%0of those aged 20+

1 10,197 per 100,000* aged 20+
Hypertension

1 30.6%0f those aged 20+

1 24,686 per 100,0000aged 20+
Diabetes

1 13.0%0of those aged 20+

1 10,776 per 100,000aged 204
*denotes rate is significantly higher than Ontario rate
°denotes rate is significantly lower than the Ontario rat
Approximatelyl in 2peoplewill be diagnosed with
cancer in their lifetime?® The greatest number of new
cancer cases will occur in people ages 60 t&*79.

Mental Health

UnderservedPopulations

People with mental health conditions are more vulnerable to
health impacts of climate change. Extreme weather events n
increase the risk of new cases of mental health conditféns.
The mental healthmpacts of climate change may include
1 worsening of existing mental health conditions su
asschizophrenia, substance use disorder and
dementia®®
f new mental health conditiongicluR A y®SE &
traumatic stress disordemental health stressors
such as grief, worry, anxietgind vicarious trauma
anda lost sense of place, which refers to the
perceived or actual detachment from community,
environment or homelandb ®

See theMental Health section below

Vulnerability to Climate Hazards

See theMental Health section below

PPH Regical Trends

Homelessness (living rough,
unhoused)

People who are homeless and/or living rough may be
experiencing multiple vulnerabilities and are at increased risk
climate hazards when living outdoors and roughey may have
increased exposure and reduced ability to adapt to or cope w
extreme temperatures, extreme weather events, poor air

According to the Peterborough Community Safety and
Wellbeing Plan (2022):
1 A monthly average d&66individuals
experiencedhomelessness in the City and
County in 202%8*
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quality, vectorborne diseases and ultraviolet radiati¢i® They 1 As of April 2022, there were at leg&t7 people

may be more physiologically sensitive to climatéated hazards on the ByName Priority List of those
due to chronic diseases or drug/medication usége. experiencing homelessness to be housed (153
those people experiencing chronic
Examples of homelessness homelessnesst
could be individuals or 1 In 2020, there werd ,563 household®n the
families who are living: social housing waitlist; in 2021 it was increase
1 orstayingin an to 1,699 households?

emergency shelter

9 outdoors, camping at
night, sleeping rough,
living in their vehicle or in
other spaces that are not
intended for permanent
living

9 intransitional housing,
hotel, motel, hospital, jail
or another program or
institution where if
released or discharged,
they would not have a
permanent, safe place to
goor are couch surfing,
staying with friends or
living with others where
they cannot stay

Many of these people are als

experiencing chronibealth

and mental health anditions,

and substance us®.

People who use Substanceg People who usesubstancesnay be less able teespondto Opioid Use:

climate hazards due to the impacts of substances on their In the PPH region ir022there were262emergency
cognitive functionFor example, excessive alcohol or drug use department(ED)visitsrelated to opioid overdoses. The
can make people more sensitive to the effects of Héat. rate of opioidrelated ED visits for residents (178.6 per
100,000 population) wag.2 times highetthan the
provincial rate(Source: Ontario Ministry of HeajtAcute
Care Enhanced Surveillance (ACES); National Ambule
Care Reporting System (NACR8)2022there were47
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opioid related deathén the region(Source: Office of the
Chief Coroner: Peterborough Police Services)

In 2022, Paramedics responded 858,911 calls for
someone experiencing an opioid poisonigpurce:
Peterborough CountgZity Paramedicidedic databasg
Alcohol Use:

In the PPH region:

T 25.3%0f peopleselfreported exceeding the low
risk drinking guidelines for chronic diseases in
20192020 (agestandardized rate for both sexes
significantly higher than the provincial rate)

1 22.5%0f people seHreported heavy drinking
from 20152020 (agestandardized for both
sexesy’:68

Indigenous Peoples

G{AyOS GAYS AYYSY2NAIfZ LYR
lived with the natural world, and have a deep connection to tt
land, water, and ecosystems that are central to their cultures,
languages, and livelihoods. Through this intergenerational
experierce and observation, Indigenous peoples were among
the first to notice climate change and also have critical
1y26t SRISEA F2NI YyI QASE| GAy3 |

Indigenous peoples may experience greater challenges from
climate change because of existing disparities such as: short
lifespans, higher rates of chronic health conditions and greatt
food and water insecurity in many communitiés.

The climate hazards may influeniceligenous people@access to
traditional cultural practices, safe water, and availability of
traditional food source$®

Indigenous health inequities are complex and deeply rooted i
historical and ongoing acts of colonizatidxlyshipand support
of indigenous selfletermination and health equity are needed
to move forward!®.7°

In the PPH regigrt.9%0of the population in private
households reported indigenous identity in the 2021
Census (v£.9%in Ontario) (According to Statistics

/ Iy I Rhiscatégory includes persons who identify
First Nations (North American Indian), Métis and/or Int
(Inuit) and/or those who report being Registered or
Treaty Indians (that is, registered under tmelian Actof
Canada), and/or those who report having membership
a First Nation or Indian badg&

NOTEExploring climate change impacts and
opportunities to adapt for Indigenous Communities is
important, and beyond the scope of this report.
Indigenousled and twoeeyed seeing approaches are
needed to learn about impacts and potential adaptive
actions for Cure Lake and Hiawatha First Nations, and
Indigenous people living in the County and City of
Peterborough. A separate assessment will be conduct
incorporating these approaches, as recommended by
ttl Qa LYRAISYy2dza | SFf GK

Climate Change Vulnerability AssessmemECHNICAL REPORT 2023

Page36 of 148



Socioeconomic Status (SES) and Material Resources
According tahe Ontario Marginalization Indedser Guide¢{t|he material resources dimensidas closely connected to poverty and refers to the
inability for individuals and communities to access and attain basic material needs relating to housing, food, clotrédggcatidre &7

Figure4-2. Ontario Marginalization Index: Material Resources Quintile for Peterborough City and D@msetiyination Areas.

Material Resources Quintile Sources: Statistics Canada, 2021 Census of Papulation,
Public Health Ontario
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Figureauthor: City ofPeterborough Geomatics/Mapping Division, 2023 (Created for this ref@ujces are denoted in the Figure
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Mental Health

Many factors can influenceulnerability;however, it is important to highlighmental health both as a
component of vulnerability and as a health outcome influenced by climate change as a @imoéte change
is currently having an impact on the mental health of our communities. In the years ahead, the changing
climate will increase the risk of mental health conditions for many peomgatively impactvell-being and
inflict extensive costs on individuals and soci€tiPresently about 12 percent of adults in Canada-sagbrt
having a mood or anxiety disordérNot including climate change, the cost of mental iliness in Canada is
expected to grow to 291 billiodollarsper year by 20413 Approximately two million Ontarians are affected
by mental ilinesses and addictions each y&ar

While the mental health impacts of specific climate hazards are expanded on in subsequent chapters, mental
health impacts can be categorized into three pathways.

A person or population may experience all the pathways at once, just two or one. The pathwéseeare
Figure4-3):7°
A Extreme weather eventsnay be sudden and severe and can cause stress and trésmextreme
heat events, floods, wildfirgs
A Experiences of environmental change over tigrgich as overall temperature increases and local
losses of speciefss of food and water quality, increase in veeborne diseases, ete.
A Exposure to informatiorabout the climate changing/crisis (e.g., social media, news, classroom)

Figure4-3. Three Pathways of Climate Mental Health Impacts.

3. Awareness and exposure
to climate change
information

1. Experiences of extreme 2. Experiences of
weather events environmental change

Source: Climate Atlas of Canada. Mental Health and Climate Change. Accessed September 21, 2023.
https://climateatlas.ca/mentahealth-and-climate-change’®

Populations atncreasedRsk ofMental Health Impacts ofCimate Change

A People who spend more time outdoorand/or have a stronger connection to the natural environment
(e.g., children, farmers, hunters, outdoor enthusiasts)

A People with preexisting health conditionsncluding mental health condition8:”8For example, @me
mental health conditions inhibit body temperature regulatiosh&ophrenia is one example and was
most strongly associated with higher risk of death during extreme heat evénts.

A Young peoplewith increased climate change knowledge and awaremesg experience high levels of
grief, anxiety and distres$.A recent study of young Canadians (age2bp found that 78% offsurvey
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respondent$ reported that climate change impacts their overall mental health and 37% reported that
their feelings about climate change negatively impacted daily functicbfihg

A People experiencing low SE&nd to have fewer resources and less access to health and social
services, and higher stress. These individuals are also less likely to have access to supports to help
address mental health issueshich can lead to more social and heatbquities’6:8283

Currently, there is limited information connecting climate change to local mental health data. However, in a
local survey91.2% of respondents indicated concern about climate chai@pirce: RRFSS, 2019).

The following information helps demonstrate the vulnerability of the PPH region to mental health impacts
associated with climate change, as well as providing a baseline for comparison in the future. While it is not
possible at this time to know how muchmokte change contributes to these outcomes, perhaps there will be
advances in the future to estimate this.

Seltreported Mental Health

In Table4-2, several selfeported mental health statistics for PPH and Ontario are presented from the-2017
2018 Canadian Community Health Survey (CE€HSIhe PPH regioii0% of respondents perceived their
mental health as very good or excellent; selported prevalence of mood disorders wa4%d and anxiety
disorders was 14%¢¢The ldter two values were statistically significantly higher when compared to Ontario

Table4-2. Proportion of PPH and Ontario Population with Select Mental H&adthted Responses (SRHported) in the CCHS, 2017
2018.

| PPH | Ontario
Perceived mental health is very good or excellent 70.0% 69.0%
(selfreported) (95%CI1.64-94.3) (95%C1.68-69.9)
Selfreported prevalence of mood disorders 14.0%* 9.0%
(95%Cl:1047.3) (95%CI:8.8.9)
Selfreported prevalence of anxiety disorders 14 .0%* 10.0%
(95%Cl:10-38.1) (95%CI:9.110.2)

*denotes gnificant difference
Source:Public Health Ontariagzanadian Community Health Sury@9172018848>

Mental Healthrelated Emergency Department (ED) Visits

Mental healthrelated ED visit data demonstrates how the mental health needs of PPH residents have
increased over the past fifteen years. Crude incidence rate oyeabtime periods is presented in TaldS.
Over this time period,itose aged 184 years old have the highest rataaking up 3% of all mental health
related ED visits.
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Table4-3. 5-Year Average Crude Incidence Rate (Cases per 100,000 Population per Year) of MenfakeldéedtEmergency
Department Visits by PPH Residents from 2008 to 2022.

20082012 20132017 20182022
Crude incidence rate pe 2,081 2,851 2,981
100,000 population (95%CI1:D70-2,116) (95%CI:B37-2,891) (95%Cl1:267-3,021)

Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI). Distributed by the
Ontario Ministry of Health and LoAgerm Care: InteliHEALTH ONTARIO. Extracted: August 2023.

2|CD 10 Codes included those for mood/affective disorders, anxiety disorders, substtaied disorders, schizophrenia, delusional
and nonorganic psychotic disorders, anélscted disorders of adult personality and behaviapecific codes available in Appendix
D).

Mental health is a rising concern in our communities. For example, healthcare and mental health has been
identified as a priority in the Peterborough Community Safety and Wellbeing*PR#H'SrategicPlan also
identifies the importance of working with partners &mldress health inequities and barriers to services, in
particular in relation to housing and mental healthAs the climate warms, this will be critical to adapt and
address the breadth of mental health impacts related to climate ch&hge.

In the chapters to follow climate hazards and the possible health impacts of climate change in the PPH regior
will be discussed with a focus on those who are most vulnerable.
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ExtremeTemperatures

Extreme temperatures are one of the most noticeable impacts of climate change. The following chapter
outlines the projections for extreme temperatures for both heat and cold in the PPH region and summarizes
the health impacts. It will also highlight the paations most at risk of experiencing negative health impacts
because of extreme weather currently and into the future.

Extreme Heat

Extreme heat is defined as temperaturegenerally experienced in the summethat are much hotter and/or
humid than averagé&® The emperature value considered extreme may vary depending on the location and
typical seasonal temperatures. Locally, temperatures aboV€ 3@e often considered more extreme. Extreme
heat is of particular concern when the elevated temperatures are maintained for 2 or more days, often called
I aKSI G ihesecBoh deloy 6r8nore information about heat waves/heat warnings.

Climate change is very much connected with extreme heat. With a warming clinestewaves are likely to
become more frequent and more intengéNot only do the warming average temperatures lead to more
extreme heat, but climate change may atsnuseatmospheric changes such laigh-pressuresystems leading

tod KSFG R2YSaé¢ tA1S 2SaiSHY /IFylFrRIFI SELSNASYOSR Ay
Extreme heat can be extremely harmful to health. It is associated with a variety of physical and mental health

symptoms that can result in increased morbidity and mortality, perinatal effects, and even crime within the
affected communityt?

Hazard Trends and Project®n

AverageSummer Temperature Trendad Projections

As presented in Figurg4 (Chapter 3Community Contexfthe average temperature in PPH region has shown
an increasing trend between the 1960s (198880) and the 1990s (19&1010). Summer temperatures have
shown an increasing trend as well. Figgael and 5-2 below show how the mean summer temperature
(average of daily average temperaturahpd the average daily high temperatures in sumprespectively,

have gradually increased ithe PPH region. Both the actual historical values and the ensemble
means/modelled data are includedhich highlightshow actual historical values shayreater fluctuation.
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Figure5-1. Mean Summer Temperature (Average of Daily Mean TemperatimePPH Region, 192013.

Gridded Histodal Data
¢ Modeled Historical

TR T (VT TR

SourceClimateData.ca, 2028 Shaded areas show the range in values of the climate model ensemble (defined as the 10th and 90th percentile).
a¢ K $ailyomean temperaturéis theaverage of thedaily maximum and dily minimumtemperatures
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Figure5-2. Average Summer Maximum Temperature for PPH Region; 2850

Gridded Histoal Data
¢ Modeled Historical

5 m e 14 I" 1880 1o 154 18 K ) 2014
SourceClimateData.ca, 2023 Shaded areas show the range in values of the climate model ensemble (defined as theFigure5-3 Projected Changes to Mean Summg
10th and 90th percentile) '

Temperature under a Fos§ilieled Development
ScenarigExcerpt from Figure-5).

With regards tasummer temperatureprojections, & presented in Chapt&: Community Context and
highlighted in Figure-8, the mean summer temperature is projected to increase this cenyythe
2080s, this increase will be aboui@under a Fossilueled Development scenario, or about 34
under a Middle of the Road scenafaata not shown)

Baseline

SUMMER
June-August

SourceClimateData.ca, 2023.
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Extreme Heaflrends andProjections

There are many extreme heat variables based on different thresholds and considerations (e.g. daily maximur
(Tmax) or daily minimum (Tmin) temperatures). Various extreme heat variables are shown iB-3ahtel

changes irthe first variable in the tablever time arehighlighted in Figuré-4.

Table5-1. Extreme Heat Variables f&PH Region f@aseline Time Period and Projected for 2050s and 2080s Under Middle of the
Road (SSP25) and FossHueled Development Scenarios (S&Bp

Variable Baseline

Very hot days (days with 9 28 38 40 71
Tmax>300Q

Very hot days (days with 3 13 20 21 45
Tmax>320

Days with humidex>4TC 0 5 9 8 28
Tropical nights Tmin>20Q 2 10 16 15 41
Hottest maximum 32.8C 35.7°C 36.4C 36.6°C 39°C
temperature

SourceClimateData.ca, 2023

Figure5-4. Number of Very Hot Days (Tmax330for PPH Region
The PPH region can anticipate an increase in During the Baseline and Projected in the 2050s and 2080s Undel

very hot days by the 2050s, and even more by FossHFueled Development Scenario.
the 2080s. In the 2050s we may see a thriee
four-fold increase in the number of days with | DAYS ABOVE 30°C
temperatures higher than 30°C, where the
average during the baseline time period was 9
days per year. There will be more extreme head
in May and September than seeluring the
baseline time period. Extreme heat days in Jur
will increase from the baseline average of 2 da
per year, to an average of 6 or 7 days per year
whichis something particularly relevant for SourceClimateData.ca, 2023.

a0K22fa GKIdG R2y Qi KIF@S AN O2yRAGAZ2YAY3AD . & GKS
2080s, theMiddle of the Roadcenario shows days over 30°C increasing to about 40 per year and 21 of these
days being over 32°C. Thessifueled Developmenscenario has extremely concerning projections where
temperatures may exceed 30°C for, on average, 71 days per year, nearly 20% of theatsarprojectsan

average of 41 tropical nights (i.@ighttime temperatures staying above 20Q°€ach yea- whichwas

experienced, on averag®enly 2 times per year during the baseline time period. The hottest maximum
temperature (3Gyear average the of yearly maximum temperature) will rise into the high 30s by the 2080s,
compared to 32.8°C during the 1990s baseline time period.

Baseline 2050s 2080s
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The projections for number of very hot days across the provame@lso demonstrated in the 2023 Ontario
Provincial Climate Change Impact Assessment Technical R&phdwn in Figuré-5, the number of days are
projected to increase substantially across the province by the 2080s under a high emissions scenario.

Figure5-5. Average Annual Number of Very Hot Days (>30°C) Across Ontario (Left: Baseline Time Pe26d @)1;98!
Right: Projections for 2080s Under RGHS8.

Extreme Hot Days - Baseline Extreme Hot Days - 2080s (RCP8.5)
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SourceClimate Risk Institute, Dillon Consulting Limit®dtario Provincial Climate Change Impact Assessment Technical
Report; 2023. Accessed September 17, 2023. https://www.ontario.ca/files/2M@&ecp-ontario-provinciatclimatechange
impactassessmenen-202308-17.pdf, p44%°

aRCP scenariagere used for the Ontario assessmenthere RCP8.5 would be comparable to the SEBScenario used in this
report.
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Heat Warnings

Due in large part to the potential health impacts from extreme Hesst warning
systemshave been implemented in parts of Ontario since the late 19%isce 2016,

a Harmonized Heat Warning and Information System (HWIS), has been implemented
in Ontario. Heat warnings are issued based on forecasted weather by Environment and
Climate Change Canada.

For southern Ontario, the thresholds for heat warnings are as follows:

1 Heat warningsire released when it is forecasted that one or both of the
following criteria will be met for two days in a row:
A Maximum daily temperature equal to or greater than 31°C and minimum
daily temperature equal to or greater than 20°C
A Humidex temperature equal to or greater than 40°C

1 Extended heat warningse released if these temperatures are forecasted for
three or more days in a rofs.

Environment and Climate Change Canada issues Heat Warnings 18 to 24 hours in
advance of the heat event.
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The number of heat warnings and number of heat warning days each year between 2016 and 2022 issued by
PPH for the region is presented in Figbf@. This is a short time period so it is not possible to comment on
trends, however, the data for this time period may be used as a baseline as heat events are monitored movin
forward. The average number of heat alerts each year was 2.7 and for the number of heat alert days each
year, the mean and median were 6.7 days and 4 dagspectively.

Figure5-6. Number of Heat Warnings and Number of Days with Heat Warnings from 2016 to 2022 in PPH
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SourcePeterborough Public Health records, 2023

ClimateData.camakes it possible to project frequency of heat waves based on the specific temperature
thresholds that trigger heat warnings locally. The followkggure 5-7 shows projections using the

requirements of havingwo or more days with a maximum temperature being higher than 30.99°C and the
minimum temperature being higher than 19.99%{e: It is not possible to incorporate a humidex threshold
in the same analysis at this tim@he frequency of heat waves is projected to increase under both scenarios,
with the median between 2 and 3 per year later this century under the 8FP&enario (2080s average.4)
and increasing higher under the SSI5 with median values between 4 and nearly 8 (2080s avérad®.

aThese averages were calculated from the mean of the medians over #hea8Qime period. See Appendix E for additional
information on this process.
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Figure5-7. Frequency of Heat Waves (Median) for PPH Region with Ensemble Mean Modelled fc
to 2010, and Climate Modelling Projections for 2011 to 2100 Based oM &Sl SSP8.5 Scenarios
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SourceClimateData.ca2023,Custom analysidighter coloured lineshow the range in values of the climate model
ensemble lower and upper limitsgefined as the 10th and 90th percentile).

ComparingHgure5-6 and5-7 above, it is noticeable that the frequency of heat waves modelled between 2016
and 2022 does not appear to match with the number of heat warnings issued for our area. For example, the
9QONLISNOSY AT S FT2N FNBIjdzSy Oe 27F K2030€iin eted&aaricRy@tSva v Q
saw 3 or more heat warnings in three of the past seven summers. There may be different reasongéog this
one example may be because heat warnings are released in advance of a heat event, so it may be possible
thatl Ol dzi £ G S Y LISheEr tiiedhkeBhalds Roi tReyhéatiwarnipngn any case, it may be useful to
consider and refer to both types of data into the future.

HealthImpacts

When temperatures increase, the human body can typically regulate its internal temperature to codfitself.
% However, extreme heat can overwhelm this regulatory system, resultihgatrelated illness(HRI). HRI

can range from minor symptoms, such as heat rash and cramps, to more severe conditions like heat
exhaustion andheatstroke® HRIs usually result from exposure to high temperatures, high humidity, lack of
shade and minimal air movement both indoors and outdd8i®Extreme heat is also associated with other
health outcomes and can exacerbate existing medical conditions such as cardiovascular disease,
respiratory/lung diseases, diabetes, renal/kidney illnesses, hypertension, mental illness anéfore.

These impacts result in extreme temperature contributing to increased hospital admissions and mortality sucl
as respiratoryrelated hospitalization and mortality, cardiovascutatated hospitalizationand mortality, and
all-cause mortality*-*® Even moderate changes in temperature can impact mortéfitshe effect of a heat

wave on cardiovascular mortality may potentially persist for a week after the event, though further research is
needed*!

There isan indicationthat tolerance for extreme heat can increase after regular exposure. This is known as
acclimatizatior?® This means that communities in cooler climates are at higher risk of the health outcomes of
extreme temperatureso which theyare not acclimatized® It may also mean that tolerance to extreme heat

for the PPH population will increase over time and help to temper some of the potential leeattbmes>*97
However, there are limits to temperatures that the human body can withstand and function optith&lly
Extreme heat has also been associated with additional health impacts that include difficulty sleeping, increas
in unintentional accidents and injurié® and perinatal effect$!%
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Many studies have explored the connections between extreme heat and mental health. High temperatures
have keen found to increase stress and contribute to the development of psychological and behavioural
problems*:-®>andexacerbate mental illnes8:1*'Both of these impacts can result in a higher risk of mental
healthcrelated ED visits and possibly sedfrm or selfinflicted mortality 1019 Higher temperatures have also
been linked with increases in crime and violence, possibly becresssh Y ONBS I 4 Sa LIS2 L)X SQa
aggressive behaviop:1°®And finally, extreme heat can impact mental health potentiabintributing to

isolation when outdoor activities are discouragéd®’

Populations atincreasedRisk

Children While thed opulations at

Children, especially young children and infamise IncreasedRske are presented
increased sensitivity to extreme heat as they are less here and in subsequent chapters
able to regulate their body temperature and adjust as fairly discrete groups, the

physically to extreme he&t°0as outlined in Chaptet: highest risk for vulnerability
Vulnerability. A study in Montreal found that outdoor .

temperatures above ZZincreased risk of Sudden eXISt_S for_the people that have
Infant Death Syndrome (SIDChildren can also be multiple risk factors.

vulnerable due to lower adaptive capacity and higher
exposure; they depend on parents/caregivers to keep
them safe,and they may spend more time outdoors depending on their®&§&To illustrate exposure
considerations, a Canadian study of sand heatrelated illnesses (HRIs) at 20 hospitals where 72% of cases
were aged 19 years and younger found that the top three event circumstances associated with HRIs were
sports and recreatioal activities(33.1%), playing outsidd 4.8%), and workin¢L4.89).1%° This information
highlights the importance of havirapgdequatebuilt environment ancprecautionsto respond to extreme heat

for children's summer programs or sporting events, especially. Children living in urban areas are at increasec
risk of extreme heat due to increased exposure to urban heat islah@ee more informatioln urban heat
islandsbelow).

Older Adults

Older adults are more sensitive to extreme heat because they may be less able to adapt physically,-have pre
existing chronic diseases and use medications that may affect their thermoregulation, as outlined in @hapter
Vulnerability*+°6.111Those who experience higher levels of social isolation or dependencsptiaeconmic

status SER live in an urban heat island afal have mobility issues may have limited ability to adapt to

extreme heatt'>113In the PPH region older adults (65 and older) represent 25.2% of the population compared
to Ontario at 18.5% in 2021

Pregnant People

Extreme heat may lead to pregnancy and labour complications, and impact prenatal development. Dependin
on timing of the exposure to extreme heat events, exposure has been associated with outcomes such as
miscarriage and congenital complicatiomsg(,heart or neural tube defectg)remature birth andstillbirth,
andsevere labour complicationid%!'8 The causes and pathways of these impacts are not fully understood but
research is growingf In the PPH regigron average about,200 pregnant people give birth each year.

(Source: BORN Ontario, 2023)
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Socioeconomic Status

Individuals experiencing low S&® often affected by low income and limited financelseyl are more likely

to experience housing that goorly insulated and ventilated, and lacking air conditiorfiht}%12! Finances
canbe a barrier to taking protective actions against extreme heatevén§ A OK OF'y 68 NBF SN
L2 @ SNEX@mples of protectivactions include the ability to purchase an air conditiofiecluding the
ongoing expenses to operate,iaccesmg cool or shaded spacesndertakingnecessary housing repairs, and
avoiding sources of air pollution such as high traffic afé&%%3ow SES and a lack of air conditioning are
two of the greatest combined risk factors for heat related illneS8&xeople with low SES have been found to
be more likely to see a doctor during extreme heat events because of health ifip&etand low SES seniors
were three times more likely to go the emergency department, be hospitalized or die from heat when
temperatures were above 3C#1112

Individuals with low SES are often found to inhabit single rooms or upper floors of apartment buildings where
heat can reach extreme levels without proper ventilation or®altvhile accessing cooler environmentske

cooling rooms or public spaces in urban centargy be an option, it is important that barriers to access

them are considered as part of adaptation planning @ngblementation®®

The unemployment rate within the PPH region in 2021 was 1X5B§htly higher than the Ontario rate

(12.2%) The rates notably higher irthe city of Peterborough14.7% compared tain the county Maps such
asshown inFigure 42 in the Vulnerability chapte(Material Resources Quintiles thfe Ontario

Marginalization Indexgan show areas of the PPH region that may be vulnerable due to SES. New immigrants
are a specific population that may also face barriers to adapting to extreme heat events, largely due to SES
factors and the challenges described abéve.

People Without Fans or Air Conditioning

As described above, cooling equipment like fans and air conditioning can be important during an extreme he
event. Quinn et at?*found that during heat waves homes without air conditioning often reach levels that are
hazardous to human health. This can be particularly true in upper stories ofibgghuildings, and in areas

where urban design characteristics result in heat rei@mt limited airflow, and/or reduced shadéwhich can
characterize urban heat islands (further described below).

A report on the 2021 Heat Dome in BC, where over 600 people died because of the
heat found the following:
Gl AAK AYR22NJ GSYLISNY G§dzNB 461 a GKS LINRY!

extreme heat event. During this time, hot air became trapped indoors and continued
to rise over time. Although outdoor temperatures decreased overnight, residences did

not cool df, exposing people to harmful high temperatures for extended periods of
0 A VBrE%E

In 2021, it was found tha2%of households in the Peterborough CMA did not have any kind of an air
conditioner as part of the Stistici / | Yy Rl Qa @2f dzy il NB |1 2dzaSK2f R | yR
the provincial average of 16%

Outdoor Workers
Outdoor workers, for example those involved in agricultdoeestry, and construction, are at an increased
health risk due to exposure to extreme heat. This exposure may increase the risk of injury and illness and
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worker productivity may decreas@ As stated in, Health d€anadian#n a Changing Cliate, Fortune et alt?’
found thatz in @ntario, from 2004 to 2010, every degree above 22°C increased the median number of
hospitalizations for heatelated occupational ilinesses and diseases £74° Heat related injuries are more
frequent for men and younger worket& In the PPH region i2021 the number of people working in the
following sectors weré®

A Agriculture, forestryfishing,and hunting- 1,560

A Mining, quarrying, and oil and gas extractiod20

A Construction 6,570

People withChronic Health Conditions

dGTemperature extremes caalsoworsenchronicconditions such as cardiovascuthsease respiratory
diseasecerebrovasculadisease and diabetegelated conditions. Prolonged exposure to high temperatures is
associated with increased hospital admissions for cardiovascular, kidney, and respiratory dié8tders
Medication usage may also be required to manage chronic health conditions, which can increase vulnerabilit
to heat SeePeople who use Substances secto@iow).

Estimated prevalence (and agéndardized prevalence rate) of a few chronic diseases in PPH region in 2019
were as follows:

A Asthma- 18.7%of population (19,235 per 100,000)

A COPD 12.7%of those aged 20+ (10,197 per 100,000 aged 20+)

A Hypertension 30.6%of those aged 20+ (24,686 per 100,000 aged 20)

A Diabetes- 13.0%of those aged 20+ (10,776 per 100,000 age@d 20)

*denotes rate is significantly higher than Ontario rate
°denotes rate is significantly lower than the Ontario rate

Source:Public Health Ontario, Institute for Clinical Evaluative Sciences (ICES) chronic disease coh&rts 2019

The agestandardized prevalence of Ischemic heart disease in Ontario in202@ was/.55%of those aged
20+1?° Prevalence increases with age, therefore PPH region likely has a higher crude prevalence rate due to
the higher proportion of older adults in the region.

Mobility limitations can lead to exacerbated effects of extreme heat. Being confined to a bed is strongly
associated with heatelated illnesse$? Individuals who require assistance for daily care are also at an
increased risk of morbidity and mortality from extreme heat events. People with disabilities can also
experience disproportionately higher rates of social risk factors, such as povertgvaiBEIS

People with MentaHealth Problems

Extreme heat can worsen health and increase hospitalizations of people wix@tng mental illnesses
such as schizophrenia, mood disorders, substance use disorder and defi&uime medications used to
treat mental illnesses make it difficult to control body temperature and cool d&wWhPeople with
schizophrenia are at higher risk of death during extreme heat evéhtd'People with mental iliness also
often live in chronic poverty??which further limits their ability to adapt and cope with extreme heat events.

People who use Substances

Alcohol or drug use and certain medications can make people more susceptible to the effects. 8 h&at
¢tKSaS adzoaidl yoSa OFry AYUGSNFSNBE 6AGK GKS o02R&Qa
risk of HRI. Some examples of medications which can make people more susceptible are diuretics,
antidepressants, antihypertensives and psychotropic dfiglethamphetamines are an exampdé a drug
whichcan cause the body temperature to increase andipdtvidualsat a higher risk for HR$2 People under

the influence of substances may have a reduced level of awareness and reaction time to initiate protective
behaviours during extreme heat everfs
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People Experiencing Homelessness

People experiencing homelessness can be at increased risk to the health impacts of extreme heat due to
various vulnerability factorsThis population faces increased risks as they are directly exposed to outdoor heat
and excess humidity with decreased respite fromsheonditions? This is often coupled with living in urban
areas which increases their exposure to urban heat island eff€htsy face multiple risk factors which can
increase their sensitivity to extreme heat events, as described in Chépteiinerability, but include factors

such as social isolation, substance use, mental iliness and other chronic health cofdfttdégheir dility to

adapt to extreme heat events limited and there can be barriers to accagscooling centreswhich could

include lack of transportation, and fear of leaving belongings or pets unattefdéu Peterborough City and
County in 2021, a monthly averagea6individuals experiencedhomelessnesd' The most common health
conditions reported by those experiencing homelessness were substance use (78%), mental health concerns
(61%) followed by medical conditiorfiness(52%)**

IndigenousPeoples

For Indigenoupeoples, the indirect effects of rising temperatures on the environment and the direct and
indirect effects of extreme heat may cause major health imp&ct® There are multiple factors that may
influence health, includingxisting disparities of shorter lifespans, higher rates of chronic health conditions

and greater food and water insecurity in many communiti€ghe increased risks atargely the result of the
health and social inequities experienced by Indigenmemples, that are underpinned by systemic racism and
colonialismHowever, it is important to emphasize that these findings are broad, and it may not be
appropriate to generalize findings to the Indigen@eoples that we share space with in the PPH redion.

2021, the percentage of PPH region population who identified as Indigenous in private households was 4.9%
vs 2.9% in Ontari®

Mapping Vulnerability in the Peterborough CMA

Sensitivity and Adaptive Capacity

In 2023 ,Universié Laval launched a website with heat vulnerability maps for many of the Census
Metropolitan Areas across Canatf¥8One of their map layers Is easitivityA y R $He &atables usefbr
this indexinclude factors that match the definition of sensitivitgedin this report, but also relate to factors
that would relate to adaptive capacity (many of these described above). The varablested in theHgure
5-8 below.

Figure5-8. Variables Used to Create the Sensitivity Index by Univéesitd!37

Proportion of elderly»65 years old) and childreikfl years old) (%)

Proportion of people with no certificate, diploma, or degree (%)

Proportion of recent immigrants (%)
t NELR2NIOAZ2Y 2F LIS2LX S gK2 R2y Qi 1y26 SAGKSN
Proportion of people living al@a(%o)

Proportion of singleparent families (%)

Proportion of rented dwellings (%)

Proportion of dwellings in need of major repairs (%)

Proportion of apartments in a building that has five or more storeys (%)

Proportion of dwellings built before 1980 (%)

Proportion of low income based on the Lémcome Measure after tax (%)

Proportion of renter households spending 30% or more of income on shelter costs (%)
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In Figures-9, it is possible to sekow vulnerabilityto heat waves varies across the Peterborough CMA, being
very high(dark maroon)n some areas of the City, as well as some aoédlse broaderCMA region. One
limitation in this map is that it is not possible to delineate which variables from the list above are contributing
mostto the high sensitivity in different areas. This specific information could be useful to inform targeted
initiatives or programs to support the communities with adaptation.

Figure5-9. Map of Sensitivity to Heat Waves for tReterboroughCMAL8
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Department of Geography, Université Laval. (2023).
Mapping the vulnerability and exposure to extreme

.;"A heat waves of populations living in housing in

0 5 10 & Canadian communities. heatwaves.ffgg.ulaval.ca
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Figure author:City of Peterborough Geomatics/Mapping Division, 2023 (Created for this report). Sodermted in the Figure.
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Exposure Urban Heat Islands
An urban heat island is a phenomenon that occurs when urban areas are warmer than surrounding rural

areas'®**14! These are primarily caused by the built environment in urban areas, as natural resources (i.e.,
trees) get replaced by structures that absorb solar radiateg.(buildings, factories, asphalt, roads). This
creates less shade and moisture causing an increase in heat prodiféttétHealth Canad4?reports that in
some cities, the temperature can be3*C warmer than surrounding urban areas and sometimes up to 12°C
warmer if certain weather conditions (calm winds and clear skies) are present. This in turn intensifies the
impact and adverse health effes of an extreme heat event, especially for those most vulnerable.

Figure5-10. Two-Dimensional CrosSection of a Typical Urban Area Showing Both D:
Time and NighfTime Surface Temperature)@nd Air Temperature {U
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SourceHealth CanadéReducing Urban Heat islands to Protect Health in Canada: An Introduction for Public
Health Professionals2020142

Urbanheatislandmappingcan be conducted for communities, and is another product made available for the
Peterborough CMA in 2023 by tiepartment of Geography at the Université Lavidle mapgeeFigure5-

11), was created using ten indicators including ground temperature (taken on days when temperatures
exceeded 30°C), the vegetation index (NDVI) and the-byilhdex (NDBI). Other variables included

percentage of soil imperviousness, latitude, longitudeitiade, and proximity to bodies of watéf2On the

map, dark red areas represent the hottest areas in the region, while dark green represents the coolest areas
the region. The map shows that the urban core of the City of Peterborough is hotter than the more rural and
forested areas in the northr@ and surrounding portions of theMA
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Figure5-11. Urban Heat Island Mapping for th&eterborough CMA:

Temperature differences between urban areas and vegetated Source: Source: Department of Geography,
areas with high surface permeability Université Laval. (2023).
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Figure author:City of Peterborough Geomatics/Mapping Division, 2023 (Created for this report). Sodermted in the Figure.

Mapping Vulnerability and Exposure in the City of Peterborough
The heat mapping program frobniversig Lavalmakes one multivariable map available, combining their
vulnerability and exposureindices, which is shown for the City of PeterborotighFigure5-12.

A Thevulnerability indexis shownon the map with the purple gradient. The index can be used to
identify groups of people and areas most vulnerable to extreme heat and combinesémsitivity
indexand coping capacity index
o Thesensitivity indexgroups together several demographic and sest@nomic factorsgresented

anddescribed above)
o Thecoping capacity indeis estimated by determining proximity to places and services that provide
shelter and relief from extreme heat, like shopping centers, parks and public swimming pools.

A Theexposure indexs shownon the map with the orange gradient. It wacalculated using satellite
imagery data including temperature and impermeability data for soil, plant cover, and the built
environment. It also incorporated factors such as water proximity, altitude, and location*¥atais
index is comparable to the urban heat island map.

On the map in Figurg-12, dark brown areas (purple and orange combined) are plH#tgsare most

vulnerable and exposed to extreme heat in the region, while the light beige areas represent places that are
least vulnerable and least exposed. As indicated on the map, the areas where both indices are considered hi
or very high are located in theentral area of the downtown core of the City of Peterborough. In the

aThe County portion of the CMA was not presented because exposure is relatively low throughout the whole region as shown in
Figure5-11. See Sensitivity Index and Urban Heat Island maps above to consider vulnerability factors for the County portion of the
Peterborough CMA.
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occurrence of a heat wave, these areas should be prioritized for adaptation supports. Other areas that show
slightly lighter brown/purple shades may also be areas to consider.

Figure5-12. Vulnerability and Exposure to Heat Waves in the CiBetérborought32
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Figure authorCity of Peterborough Geomatics/Mapping Division, 2023 (Created for this report). Sodecmted in the Figure.

Mapping of Tree Canopy and Income in the PeterborougA

Tree canopy cover is another factor that influences urban heat and can be mapped. The tree canopy can
protect against the urban heat island effect by providing shade and cooling through evaporation and
transpiration!#° It is possible to assess tree canopy with satellite ddtzalthyPlan.City presents this
information and combines it with demographic data from the census for many cities across the country,
including the Peterborough CMA. Figird3 presents a subset of the map for the Peterborough CMA
combining tree canopy data (from 2015) with lemcome data. The dark maroon areas have the highest
inequities, where there is a higher proportion of lamcome individuals and a lower level of treencpy
cover.HealthyPan.City presentseseral statistics alongside the mapcluding the following
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A There are 5,973 losincome individualdivingin unfavourable tree canopy cover areas in
Peterborough. This is 61% of thepulation oflow-income individualsn Peterborough, compared to

57% in Canad#®
Figure5-13. Mapping of Tree Canopy and Low Income in the CRetdrborough
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The City of Peterborough has an Urban Forest Strategic Plan, and more recently implemented a Tree Bylaw
support achieving their commitment to preserve and expand their urban forest canopy to 35% b{/2841.

Health Outcomes

Heatrelated Emergency DepartmentHD visits

Emergency department visits due to extreme heat have ranged in incidence from 4 to 25 cases per year duril
the 2008 to 2022 time period. Fiweear totals and average rates are shown in Figuid below, and these

totals and rates have increased over time. Increasing rates may correspond to increasing temperatures as we
as increasing vulnerability in our community.
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Figure5-14. 5-Year Totals and Average Crude Incidence Rate (Cases per 100,000 Popula
Year) of HeaRelated Emergency Department Visits by PPH Residents From 2008 to 202z
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SourceNational Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI).
Distributed by the Ontario Ministry of Health and Lefigrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

The rates per age group are shown in Figetb. Those in the 1-84 age group have the highestte and

contribute about 43% of these ED visits. This age group falls outside of some of the populations at increased
risk due to sensitivity to heat listed above, such as children, older adults, and those with chronic health
conditions. This suggests that othararacteristics of this age group may relate to vulnerability due to higher
exposure and/or lower adaptive capacity, which could contribute to these negative health outcomes. This age
group is a faigt broad age group but includes young adults, pgetondary students, and youngnaddle-
agedworkers.

Figure5-15. Number of HeaRelated ED Visits and A§pecific Rate (per 100,000 Population)
PPH Residents for the Time Period 2008 to 2022.
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Source:National Ambulatory Care Reporting System (NAGR®gdian Institute for Health Information (CIHI)
Distributed by the Ontario Ministry of Health and Lefigrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.
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Finally, males make up 66% of these ED visits, suggesting a gender difference in vulnerability factors, likely
relating to exposure and/or adaptive capacity factors. Various outdb@sed industries tend to have a male
dominated workforce, including consiction and agriculturé“®whichrelates to exposure. Gendered social
norms relating to behaviours that might increase exposure or reduce preventative actions may also contribute
to increased vulnerability of malé&It is important that continued adaptation strategies to mitigate against

the harms of extreme heat consider these vulnerability factors.

It would be valuable to explore heatlated ED visit data more thoroughly to determine if there are
noticeable patterns. For example, are visits more likely to happen:

A When temperature exceeds a certain daily high tempera®{i&hat temperature?

A During a heat warning or extended heat warning.(during a multiday heat even

A On the weekend vsin a weekday/nigh?

This information could support tailoring adaptation strategies to when risk is highest.

Other Health Outcomes

The impacts of extreme heat events on other health outcomes such as nieath, exacerbation of chronic
physical or mental illnesseand contributionsto mortality, were not explored for the current repartf there
was demand to explore this locally, the outcomes would need todmepared todaily temperatures to
support drawing any connections with extreme heat.

Extreme Cold

Extreme cold refers to times where temperatures drop below a certain temperature. The specific temperature
value considered extreme may vary depending on the location and what typical seasonal temperatures are.
Locally, temperatures belov27°Care often considered extreme. Similardégtreme heat, the impact may be

more significant if extreme cold persists for more than one day tlseeext section below for more

information about extreme coldlerts

While climate change is projected to reduce the frequency and intensity of extreme cold, extreme cold events
are still going to occut! Beyond natural temperature variability, the impact of climate change on the arctic
polar vortex is important to note. A changing climate could disrupt the polar vortex leading to cold air moving
more south into midatitudes than is typical, and instancefextreme cold event$!

Extreme cold can be harmful to health by causing cold weather injuries, such as frostbite and hypothermia.
Exposed skin can freeze in less than half an hour, potentially in as little as 5 minutes, depending on the
temperaturel®?

Hazard Trends and Projections

Extreme Coldlrends andProjections
"Warmer temperatures will reduce the length of the cold season across Canada and the intensity and
FNBIjdzSyoe 2FCREGINBYS O2f Roé

Table5-2 shows the projected changes in the number of very cold days &2%t0O and cold day$Tmirk-
15°Q in the future according to two climate scenarios.
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Table5-2. Extreme Cold Variables for Baseline Time Period and Projected for 2050s and 2080s under Middle of the Rda)d (SSP2
and FossiFueled Development Scenarios (S&Bpb

variable Estallils
(1981:-2010)
SSRL5 SSR.5 SSRL5 SSR.5
Very cold days (days with Tmi25°Q 6 1 1 1 0
Cold days (Days with Tm#is°Q 37 19 13 14 4

SourceClimateData.ca, 2023

By 2050the PPH region can anticipate a decrease in very cold days. The number of these days in the baselir
time period (6) is already 2 days less than the 18980 averagédata not showi), and the number of days
will continue to decrease to an average of 1 each year by the 2050s under both scenarios.

To expand on this picture of PPégionwinters, the number of cold days (Tm#i5°Q is alsgresented.
Likewise, these days are projected to decrease significantly under these two scenarios throughout the centur

Frostbite Alerts

Extreme Cold Alerts

Similar to extreme heat, weather forecasts (meteorology) make it possible to forecast
instances of extreme cold, which can be helpful for communicating risks via extreme
cold alerts. PPH has three levels of extreme cold alerts:

1. Frostbite Alertsare the most common and are issued when temperatures are
forecasted to be from27°C t0-38°C or a wind chill é27°C to-38°CL*?

Frostbite Warningare issued when temperatures are forecasted to be from
-39°C to-47°C or a wind chill @89°C to-47°C*?

Cold Weather Emergenciese issued when temperatures are forecasted to
be -48°C or colder or a wind chill-d8°C or colder (OR when the
temperature is below27°C or a wind chill belos@7°C accompanied by a
contributing risk factor such as a power outage, or critical intretsire
failure) 12

Figure5-16 presents the number of frostbite alerts and number of frostbite alert days eachbetareen

2013 and 2022 for the PPH region. The number of frostlgets each year is typically between 2 and 6, but in
2015, there was a noticeable peak with 11 frostbite alerts. Frostbite alerts are often implemented for an
overnight period, which is counted as two days, though sometimes alerts are enacted for ooefdaynore
than two days. Again, 2015 is noticeably higtiem the other yearswith 42 frostbite alert days. The winter

of 2015 was an example of how movement of the polar vortex can lead to instances of persistent, extreme
cold, compared to typical yars!®?
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Figure5-16. Number of Frostbite Alerts and Frostbite Alert Days Issued by PPH from 2013 to 2022.
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SourcePeterborough Public Health records, 2023.

Health Impacts

Exposure to cold weather and extreme cold can result in a variety of health impacts such as windburn,
hypothermia (body loses heat faster than it can be prodyeddch is a medical emergency), frostnip (mild

form of frostbite), frostbite and trench foot (feetxposedo wet and cold conditionfor prolonged

period9.1541%51  LJISNE2Yy Q& 02Re& NBaALRYyRa (G2 G§KS o@anpirgbladd I (K
fasterto maintain warmth. A high heart rate and blood pressure can increase the risk of heart attacks. Cold
weather can worsen heart disease, respiratory illness and streleted illness and mortalifyas well as

general mortality*! Cold temperatures can reduce blood supply to extremities which means the immune
system is compromised and a person can be more susceptible to infections such as rhinovirus and iffluenza
The health effects related to the time of the cold exposarenot well knownand the effects can be seen up

to two weeks or longer following the exposut®.Other possible risks include falls and injuries related to
hazardous icy conditions caused by extreme ésldhis is further explored in ChaptérExtreme Weather

Events During extreme cold events people may increase their time indoors which can facilitate the spread of
influenza and respiratory infectiorfs

The projected global warming may mitigate some of the adverse health effeatscold in Canadé!

Populations at Increased Risk
Any person who does not dress appropriately for cold weather conditions is at risk for negative health
impacts, however some populations are at greater risk than others.

Children
Children and infants are at greater risk for frost bite and hypothetthand those withrespiratory conditions
such as asthma are at increased risk for cold related morbiditié2®
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Older Adults

Individuals over the age of 65 are at increased risk of cold related illnesses as their ability to regulate their
temperature decreases with ageé”®* This age group also experiences higher rates ofeisting chronic

health conditions making them sensitive to extreme cold and further increasing their risk for iass.
medications may also increase their susceptibility to hypotherfit@he rate of hospitalization among the
elderly for cold injuries from slips and falls increases during cold weather el®@nts.

Pregnant People
Exposure to cold during pregnancy may increase the risk of adverse effects such as eclampsia, low birth weit
and premature birthf1:116160

Socioeconomic Status

Individuals who experience low SES are often affected by low income and limited financial resources.
However, here is limited research on the impact of cold on this grétiphey may not be able to afford
necessary repairs to their homes or afford utilities to keep their homes heated comfortably, which can be
NBE T SNNESK SiNA & #Ihdr8eNir éndivielualso afford other needssuch agent andfood, they
maylower the heat in an efforto save money¢1162163 A cold home negatively affects the mental health of
all age groupg64165

OutdoorWorkers

Workers who are exposed to cold weather may experience thermal discomfort and, in some cases, even
severe injuries, illnesses, or dedf§ Outdoor workersmay have higher exposure abeé at increasedisk of

cold related health impact&Examples of outdoor workers are those that are involved in agriculture, forestry
and constructionthough manyother job types requirevzaried amounts ofime spent outdoors. Indoor work in

an unheated space could also pntloor workers at risk of negative health impacts. Workers who have had
frosthite, perform sedentary work and those with poor circulation may be more atft$krolonged exposure

to cold can lead to extreme cooling of the extremities and the lungs. Workers who have decreased sensation
or pain in the extremities due to cold are more likely to suffer from injuries and accidents. Individuals can alsc
have adverse éalth effects from preexisting health conditions and respiratory tract cool#i§

Peoplewith Chronic Health Conditions

People with ilinesses such as diabetes, peripheral neuropathy and diseases affecting the blood vessels are a
greater risk for frostbite and hypothermi&3% Those withpre-existing health conditions such as thyroid
problems!®®asthma and cardiovascular disease may be more susceptible to cold expt8titéccording to

the Health of Canadians in a Changing Climate repostudyin Torontofound that, & LJS 2wlithf p&e-

existing kidney or cardiac conditions had a higher probability of being admitted to the emergency department
for cardiovascular reasons in extreme cold compared to those without this type of praB#A+>found that
people with preexisting kidney or cardiac conditions had a higher probability of being admitted to the
emergency department for cardiovascular reasons in extreme cold compared to those without this type of
problem169

People withMental HealthConditions

People with dementia (e.g., Alzheimer's, vascular dementia) or who are mentally impaired nfajynot
understand the dangers of going outside in cold weathred consequently may experience negative health
impacts due to exposur&®

People who use Substances

Alcohol or drug use and certain medications can make people more susceptible to the effects'&¥*¢old
{dzoaldl yOSa OFy f 2ogehahhaatiu®l can anRair fudgméndidinitiaté grotective
behaviours!'®®
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People Experiencingomelessness

Many people experiencing homelessness or living in homes with inadequate heating are exposed to cold
weather.1%%% Theymay experience social isolation, substance use, mental illness and other chronic health
conditions#196:170171172 According to the Health of Canadians in a Changing Climate rejjalstudy in Paris,
France, estimated that people experiencing homelessness accounted for 62% of those admitted to emergenc
departments for hypothermia or frostbite in winter from 2005 to 20633 425

IndigenousPeoples

Indigenouspeoples may be more vulnerable to extreme cold. Research literature notes a higher prevalence o
living in inadequate housing that require minor to major repatnahich may not be protective of cold
temperatures. Indigenoupeoples havéiigher rates of chronic health conditions ahdvealso been found to

be disproportionately represented in the homelessness populatié?P which contribute to being at

increased risk. Again, it is important to acknowledge that#)ibcreased risks atargely the result of the

health and social inequities experienced by Indigenmeaples that are underpinned by systemic racism and
colonialism, and 2) these findings are broad, and it may not be appropriate to generalize findings to the
Indigenouspeoples that we share space with in the PPH region.

Health Outcomes

Coldrelated Emergency DepartmentHD visits

Coldrelated emergency department visits by PPH residents have ranged in incidence from 7 to 4perases
year during the 2008 to 2022 time period. Yearly totals seem to fluctuate somewhat, as shown irbFigure
Looking at 5/ear average rates of these ED vissisgTable5-3), there has been an increase in the average
since 2008012. These rates may be useful for comparison purposes in the future.

Figure5-17. Number of ColdRelated Emergency Department Visits by PPH Residents Betwee
and 2022.
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Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI).
Distributed by the Ontario Ministry of Health and Lefgrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

Number of ED visits
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Table5-3. 5-Year Average Crude Incidence Rate (Cases per 100,000 Population per YeaRR@b@uldEmergency Department
Visits by PPH Residents from 2008 to 2022.

20082012 20132017 20182022
Crude incidence rate per 100,000 9.99 17.47 20.29
population (95%C1:9.142.64) | (95%CI:16.320.84) | (95%CI:19.123.81)

Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI). Distributed by the
Ontario Ministry of Health and LoAgerm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

The rates per age group are shown in Figetis. Like heatelated ED visits, those in the -8 age group

have the highest rat€22.60 ED visits per 100,000 population in this age grandcontribute about 45% of

these ED visits. By narrowing to-§€ar age groups, the 289 year old age group stands out with the highest
agespecific rate: 25.78 cases per 100,000 of the population), followed by #39 3@arold age grougdata

not showr). As mentioned with heatelated ED visits, this age group falls outside of some of the populations

at increased risk due to sensitivity to cold. This suggests that other characteristics of this age group may rela
to vulnerability due to higher exposuend/or lower adaptive capacity, which could contribute to these

negative health outcomes. This age group is a fairly broad age group but includes young adults, post
secondary students, and young to middiged workers.

Figure5-18. Number of ColdRelated Emergency Department Visits and-8gecific Rate (per 100,0(
Population) by PPH Residents for the Theréod 2008 to 2022.
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Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI).
Distributed by the Ontario Ministry of Health and Lefgrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

Finally, males make up 73% of these ED visits, suggesting a gender difference in vulnerabilityikattors
relating to exposure and/or adaptive capacity factors. These differences are not documented in the literature,
but potential differences may relate to occupational or recreational exposure, or gendered social horms
relating to behaviours that mighhcrease exposure or reduce preventative actions in extreme cold. It is
important that continued adaptation strategies to mitigate against the harmextfieme cold consider these
vulnerability factors.
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It would be valuable to explore col@lated ED visit data more thoroughly to determine if there are noticeable
patterns. For example, are visits more likely to happen:

A At night vsduring the day

A During extreme cold (frostbite alert in effect) or during moderate cold (no alert in effect)

A On the weekend vsan a weekday/nigh?

This information could support tailoring adaptation strategies to when risk is highest.

Peterborough Public Health Adaptation Efforts

¢tKS F2ft26Ay3a INB SEIFYLXSa 2F t SGSNDP2NRdzAK t dzof A
change adaptation and supporting those most vulnerablthtohealth impacts of climate change related to
extreme temperaturegheat and cold)

Population Assessment & Surveillance

A Monitoring extreme cold and extreme heat data.

A Conducting analysis on Rapid Risk Factor Surveillance System public surveys including general attitudes
about climate change and extreme temperatures.

Health Promotion

A Educating, information sharing, and health teaching related to the health risks of extreme temperatures
during routine activities such as family home visits, parenting groups, clinics, prenatal classes, and gener:
contacts with clients and families.

A Supporting community partners with the establishment of centres for warming, cooling, and publicly
accessible bathrooms.

A Sharing information regarding access to drinking water stations.

A Municipal engagement and advocacy for healthy municipal policies to reduce the {aalicts of
extreme temperatures (e.g., langse, shade, and 3 NX@nfméinity design), as required.

A Partnering with agencies who work with vulnerable people to disseminate information that is practical and
useful.

A Providing support to school boards, as requested, on policies and procedures related to extreme
temperatures and health.

Health Protection

A Maintaining and implementing the Heat Alert Response Program based on the provincial Health Warning
and Information System, including public alerts and notifications.

A Maintaining and implementing the Extreme Cold Response Plan, including public alerts and notifications.

A Providing recommendations and advice to vulnerable populations, for example, childcare settings and
outdoor workers, related to exposure to extreme temperatures; facilitating referrals and connections with
appropriate Ministries for legislative purposes.

A Providing enhanced inspections of recreational water facilities to ensure safe operation, particularly public
beaches and splash pads, during periods of extreme heat.

A Providing guidance to special event organizers on the management and precautions related to anticipatec

extreme temperature events.

Activating local protocols to open warming and cooling centres during extreme temperature events.

Conducting compliance inspections of warming and cooling centres, as necessary.

Contributing health expertise during periods of temperature emergencies and participating in coordinated

emergency responsefforts.

> > >
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Extreme WeathelEvents

O9EGNBYS 6SIHGKSNI NEBFSNB (2 GAYFNBIdSyids odzi aAadaya
O 2 ¥ R A ISR“2Tifedietard many types of extreme weather events that may impact the PPH region including
extreme windstorms (hurricanes and tornadoes), severe thunderstorms and heavy precipitation events
(flooding), and winter storms (ice storms and blizzards). These eventdtaredestructive and can have
significant impacts on the communities affecttdHealth impacts can include injury, iliness, and death as a
direct result of the event, as well as those caused by power outages, property damage, evacuations, and
associated displacement from homes, jobs, and school.

Climate change is expected psmmn
to cause increased i
frequency and duration of
extreme weather
eventsl’”8736 Changes to
temperatures and
precipitation patterns .
throughout the year, as well §
as snowmelt, may
contribute to things like
increased risk for drought,
wildfires (across Canada),
winter precipitation/storms,
heavy rain precipitation
events, and potential
flooding® The effect of
climate change on
windstorms is more
uncertaini’8 Attributing
extreme weather events to
climate change is a growing field of research, and continued work in this area should strengthen scientific
claims connecting climate change to extreme weatfer

Health Impacts and Trends

OEGNBYS 6SI GKSNI S@Syiia LINBaSyild e&ngsla lasietydfavays whith & A
vary depending on the individual, type of extreme weather event and adaptive capacity f&ét6os.some
extreme weather events, health effects may be more direct and acute such as injury, iliness, stress,
exacerbation of chronic diseases, or death. Other health impacts may be less dirkunt land-term,

contributing to the development of a chronic physical or mental illness (e.g., depression artgosatic

stress disorder) or perinatal effectsResearch arising from extreme weather events indicates that the harm
G2 +y AYRAGARZ £t Qa YSydalf KSFfOK YIe 6S GKS 3INBI
evacuations, displacement, compromised food security, lack of housing, traanddinancial burden$The
potential health impacts that relate to extreme weather generally are summarized below in Bigure
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Figure6-1. Linkages Between Climate Chasgelated Disasters and Community Impacts, Physical and Mental Health.
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Trends for extreme weather events are not easy to ideragythereis limited reliable and comprehensive data
about natural disasters and extreme weather events in Cad&tehe most comprehensive database is the
Canadian Disaster Database maintained by the Government of Caffattavever, in order to bincludedin

the database, certain criteria (i, Y S 2NJ Y2NBE 2F GKS F2f{f26Ay3AY xmn
injured, evacuated or homeless, an appeal for national assistance, historical significance, or significant
interruption or damageio normal processes$}® must be met, meaning that not all extreme weather events

are captured-’® Public Health Ontario used this database to identify 23 disaster level extreme weather events
in Ontario between 2002012. These included 9 floods, 4 tornadoes, 4 storms and severe thunderstorms, 4
wildfires and 2 winter storm&2?

The health impacts and trends of specific types of extreme weather events are outlined below.

Flooding

Floods are considered the most common and significant natural disaster in Ontario in terms ofddeatiye,
and civil disruptiorf183Flooding is one of the most important concerns for the PPH region. The PPH region
contains many streamsivers,and lakes. Flooding can happen due to intense rainfall resulting in flash
flooding,andfrom river flooding whee water levels rise over the tops of river bani®$.Risks due to both

types of flooding could increase due to warming temperatures, more precipitation falling as rain rather than
snow, and more frequent and intense extreme precipitation events. In urban settings, overflow and flash
flooding are of particur risk#!
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Health Impacts
Potential health effects of extreme precipitation events and flooding include physical and mental health
impacts.

Physical risks from floods include injuries, infection of wounds, and electrocution. Other risks include
drowning and hypothermi&®® Flooding has also been associated with infectious diseases like-batee,
food-borne, and vectoborne diseasessée Chapter 7 and 8 fonore information). Finally, in the aftermath of
a flood, water damage from flooding can lead to additional health risks, particularly relating to growth of
mold, bacteria and fungi, which can increase risk of developing or exacerbating skin, allergy and
respiratory/lung problemg!

The mental and social health impacts of major floods are significant. Flooding can destroy contents in homes
that may be costly or sentimental. People may have to evacuate their homes for a time or undertake
significant renovations to their home. The digtion of life and financial uncertainties can often cause stress

for months. These impacts include increased symptoms of PTSD, depressiety,and suicidal ideation, as

well as worsened quality of lif€.Impacts can lead to increased use of substances and stress can also in turn
impact physical health (e.g., cardiovascular hedith)

Trends and Projections

FloodingHistory

The City of Peterborough and other regions of the community have experienced flooding from time to time.
For many, especially those in the City of Peterborough, the flood of July 2004, will stand out as an extreme
flood event with immense impacts. The stoproduced the largest 2hour total rainfall depth on record for
southern Ontaricg over 220 mmatone S (1 SND 2 NP dzZIKQa ¢ S| G KSNJ athoui A 2y a
rainfall amount (approximately 9.1 mm per hour for 24hours) is extremely Roadshomes,and businesses
were flooded. A state of emergency was declared, staying in effect for two week§ityesued emergency
clothing to more than 1,300 people and emergency food to more than 1,000 households. The cost relating to
insured lossegepairs and restoration to community infrastructure was estimated to be $140 miffion.

Shortly after the 2004 flood, the City of Peterborough prepared a Flood Reduction Master Plan which helped
guide further assessments and actionsptotect the city from future flooding damagé’

FloodWarnings by Conservation Authorities

Conservation Authorities are responsible for forecasting where and when flooding is likely to occur and issuin
appropriate message$®® The flood messages are issued to municipal emergency management officials and
the media.'®8 Municipal officials can then take action to warn local residéfits.

Much of the PPH Region is located within the Otonabee Region Conservation Authority (ORCA) district. ORC
tracks flood warnings by date and number of days in effect. The flood warnings issued by ORCA between 20
and 2022 are presented in Figuse2. Therewere nineteen flood warnings during this time, with between zero
and four flood warnings issued each year. Flood warnings lasted between four and forty days ahth&en
nineteen warnings were issued in ApwWarnings apply to specific geographic areas; sometimes the warning is
for all watercourses and waterbodies, others are for a few waterways, and others are issued for a specific
waterway.a2 40 2F (KS&aS Ff22R o6 NyAy3a NBfFGISR G2 &alLN
W ydzt NB | yR SONHzZE NBE NBfIFGISR (2 GFNITAf-ur.OfyoBeSY S
a I

CSo
g1 NYyAYy3I gl YIRS RdzScaléNd AQEFAIVEMTR OF yi NBIA2YI

Climate Change Vulnerability AssessmemECHNICAL REPORT 2023 Page68of 148



Figure6-2. The Number of Flood Warning and the Number of Days of the Year Under Flood
Warning Issued by ORCA Between 2008 and 2022.
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Source:Otonabee Region Conservation Authority, 2023. Overlapping days counted once.

Smaller areas of the PPH region are covered by two other conservation authaities than ORCAart of
the most northern area of the PPH region is not covered by a conservation authority, so the Ministry of
Natural Resources and Forestry (MN&f)responsible for flood warnings this area No flood warning data
was available for these areas of the PPH region.

ExtremePrecipitation

Climate modelling makes it possible to model various historical and projected extreme precipitation variables
Modelling an indicator such as maximuraldy precipitation into the future shows an increasing shift in the
30-year average for PPH region, bbetactual maximum amount of precipitation that may fall in future years

is not known with certainty. The province reported on projected shifts in the rdaylprecipitation across

the province in their recent OntariBrovincial Climate Change Impact Assasnt Technical Report (2023)
displayed irHgure 6-3. Much of the province, including the PPH region shows increases in the avedage 1
maximum precipitation from the baseline time period to the 2080s under the high emissions RCP8.5 Scenaric

aRCP8.5 scenario is referred to above and in FiguB$6 and 68. RCP scenarios were used for the Ontario Provincial Climate
Change Impact Assessment, where RCP8.5 would be comparable to thé.SS&mario used in this report.
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Figure6-3. Maximum Short Duration (1 day) Precipitation Across Ontario (Left: Baseline Time Perie20@81
Right: Projections for 2080s under RCP8.5).
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Source:Climate Risk Institute, Dillon Consulting Limit®dtario Provincial Climate Change Impact Assessment Technical
Report; 2023. Accessed September 17, 2028w.ontario.ca/files/202308/mecp-ontario-provinciatclimate-changeimpact
assessmenen-2023-08-17.pdf p6Q%°

l'y20KSNJI AYRAOFG2NI GKFG Oy 0SS 02y %HAshSWBoR thd rumbery dzY
of wet days LOmm)will increase in the future. The majority of the increase is projected to be experienced
from December to May.

Table6-L.aSly bdzYoSNJ 2F &2 Si 5 I -gear Time Pelod)avithi B Ngitaticsy M NIY & F 2 KIO@ NAR5\ y I |
and SSRB.5 for the PPH Region.

Variable Baseline
(1981-2010)

Number of days with precigation

LOmm 25.2 29.0 28.9 29.2 30.9

Source:Climatedata.ca, 2028°
aPrecipitation includesain and snow combined
Short duration rainfall IntensitpurationFrequency (IDF) charts are another way of showing rainfall data, and

the frequency one might expect to experience a certain intensity and duration of precipitation at the weather
station.
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By comparing the IDF data for the Peterborough Airport weather station for-2006, to projections of this
data n the 2080s under a Fos$ileled Development scenario (SS®5), the following findings were made:
A For twohour long precipitation events (medium duration)
o Precipitation intensities that have a 1 in 100 chance of occuririagd 10Gyear return period) during
the baseline time periodre projected to have a one in ten chance of occurring each year.
A For twelvehour long precipitation events (longer duration)
o Precipitation intensities that have a 1 in 100 chance of occurriagd 100year return period) during
the baseline time periodre projected to have somewhere between a one in five and a one in ten
chance of occurring each year.

Source:Short Duration Rainfall IDF Data, acegdsom ClimateData.ca20231%°

Two storm duration periods are being highlighted because these intervals can often be associated with
different community impacts. Storms that tend to cause damaging urban overland flooding are often shorter,
more extreme eventge.g, up to two hours in duratiop In contrast, soil saturation and stability may be most
impacted by lower intensity, longer duration storm evefgsy, 12 to 24 hour evenist® As such, users of the
data should look at the data that is most appropriate to their project or concern. Additional IDF analysis and
charts are available upon request.

These findings demonstrate that climate models indicate that there will be higher chances of what would be
historically considered more rare, higihtensity precipitation events.

Windstorms

Anothertype of severe weather event that the Peterborough region may experience more frequently in the
future is severe windstorms such as tornadoes and derechos, though the impelohate change on

windstorms is more uncertain than other aspects of extreme weath&ornadoes are violent and destructive
windstorms with varying wind speeds, size and damage potefiAIRS NE OK2 A& RSTAYSR |
convectively induced straighine windstorm, more specifically, any family of downburst clusters produced by
'y SEGNI GNBLAOIt YS ®52%0 i dher@arys b @ganizddclusted af G S Y ¢
thunderstorms.

HealthImpacts

Potential health effects from windstorms include death, physical injeny,from building collapser flying
debris), loss of property, financial hardship and stfé8éssociated power outages can also contribute to
injuries as the use of gasoline powered generators can result in fires, burns, electrocution and carbon
monoxide poisoning?31%Infrastructure damage, staff shortages and other effecta séverestorm can also
NBE&GNAROGO |y A yhedicabdalR deimedizdtionlreSulliBgbinexadedbation of chronic illne$8es.

Trends

Tornadoes

The effect of climate change on severe winds and tornadoes remains uncéftiAccording to Sills et at®®
more than a dozen tornadoes occur on average every year in OnBaierallythey are weak in naturei .,

rated F/EF@L), however more intense tornadoes have occurred in the past (1946, 1970 and 1985) and were
responsible for 31 deaths and hundreds of injgrié®

For the PPH regioRublic Health Ontario reported that 4 tornadoes occurred between 200@121°7 More
recently, in July 2022, tornado developed in the community of Rockdale in the Township of Havelock
BelmontMethuen%8Accordingt® SA G SNY ! YA GSNRBA G & QaNTB)SNImkltB/didEx ¢ 2 N
supercell tornado developed at Rockdale and continued for 55.8 kilometers\ga$tEast into the

neighbouring region. Extensive tree damage and widespread structural danssreported.
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Derechos

Although derechos are rare, the PPH region has experienced these notable $tdiins.most recent

encounter with a derecho storm in the PPH region occurred in May. 2202 NRAYy 3 G2 2 Sad S
Northern Tornado Projeét®, on May 21, 2022, this historic storm wadscumented to bel,000 km in length

and 100 km in width and ionsideredone of the costliest weather events in Canadian history with over $1
billion in insuredosses (se&igure6-4). The storm included four tornadoes, nine downbursts and resulted in

12 deaths across Ontario and QueBB&tTwo deaths occurred in the PPH region (Lakefield and Apg8léihe

City of Peterborough called a state of emergency due to the extensive damage to structures, trees and powe
poles.Power outages affected the entire City of Peterborough and much of Peterborough Catelse

lasted days and in some case@eks following the storm® (Seeli K Bnpatts of the 2022 Derecho Storm on
+dzf YSNIF 6 S t 2 LiddtiebPopulatigns &t Incréaded RisteBtion below for more impactsjhe

cost of local recovery efforts was estimated to have reached $3.3 nififon

Figure6-4. Map Showing the Damage Areas and Intensity (via Enhanced Fujita Scale) of the May 21, 2022 Derecho.

Source:The Northern Tornadoes Project. May 21 derecho update #2 of-@c&l& contour mapMay 21 derecho update #2 of 2:
EFscale contour mapWestern University. Published 2022. Accessed September 26, 2023.
uwo.ca/ntp/blog/2022/may 21 derecho update 2 of 2 efscale contour map.Ainl
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A fallen hydro pole and its wires block Monaghan Road near Sherbrooke Gteghit:Peterborough ExamlnéP2

The PPH region was also impacted by a severe derecho windstorm in JuB“19@ile most of the damage
associated with the storm that swept across Central Ontariofwans intense straighiwinds due to the

derecho, several brief tornadoes also occurred, one of which took place in the community of Bridg&horth.
There atornado came ashore and destroyed a marina, leveled buildings, sunk boats and severely damaged
several houses. One death was reportét.

Winter Storms

Winter weather that the PPH region typically experiences is often in the form of blizzards, ice storms and
freezing rain.

Health Impacts

Potential health effects from extreme winter storms include increases in motor vehicle collisions and physical
injury from slips and fall®® According to Huynh et af% unintentional falls are a leading cause of injury

related hospital visits among Canadians, and slippery environments due to ice and snow are one of the main
risk factors for outdoor falla/hile various weather conditions can contribute to fiadlated injuries, this study
demonstrated thata Zowfall and warmer winter temperatures were associated with an increased risk-of fall
related ED visits during Ontario winteifs.

Emergency department visits for falls due to ice and snow by PPH residents have ranged from 314 to 802
casegoer year during the 2008 to 2022 time periodearly totals seem to fluctuate yeto-year, as shown in

Climate Change Vulnerability AssessmemECHNICAL REPORT 2023 Page73of 148



Figure6-5. Looking at the fyear average rates of these ED visits (see Ta&B)ethere has been a slight
increase in the average since 262812.
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Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI).
Distributed by the Ontario Ministry of Health and Lefgrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

Table6-2. 5-Year Average Crude Incidence Rate (Cases per 100,000 Population per Year) of Emergency Department Visits for Falll
Due to Ice and Snow by PPH Residents from 2008 to 2022.

20082012 20132017 20182022
Crude incidence rate per 100,000 315 341 350
population (95%CI1:314328) (95%Cl1:33855) (95%CIl:348364)

Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI). Distributed by the
Ontario Ministry of Health and LoAgerm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

The number of visits and rates per age group from 2008 to 2022 are shown in EigLifdose aged 45 years
and older have the highest rates and comprise about 60% of tB8seisitsGender does not seem to be a
major factor, with females making up 52% of these ED visits.
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Figure6-6. Number of Emergency Department Visits and-8gecific Rate (per 100,000 Population)
Falls Due to Ice and Snow by PPH Residents for the Time Period 2008 to 2022.
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Source:National Ambulatory Care Reporting System (NACRS), Canadian Institute for Health Information (CIHI).
Distributed by the Ontario Ministry of Health and Lehgrm Care: InteliHEALTH ONTARIO. Extracted: July 2023.

Trends and Projections

Winter Precipitation

The Ontario Provincial Climate Change Impact Assessment Technical Report (2023) presented changes to
mean winter precipitation (rain and snow) across the provitfdduch of the province, including the PPH

region shows increases in the winter precipitation from the baseline time period to the 2080s under the high
emissions RCP8.5 scendiseeFgure6-7).%°

A second indicator, known as the Rain to Snow Ratio (percent of rain falling in the wintertime) revealed that
increases in rain fall amounts during the winter seaammprojected for the PPH regiosegFigure6-8).%°
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Figure6-7. Mean Winter Precipitation Across Ontario. (Left: Baseline Time Period2@B88 Right
Projections for 2080s Under RCP8.5).
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Figure6-8. Rain:Snow Ratio Across Ontario. (Left: Baseline Time Perioe2(IldB1 Right:
Projections for 2080s Under RCP8.5).
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SourceClimate Risk Institute, Dillon Consulting Limit®dtario Provincial Climate Change Impact Assessment
Technical Report2023. Accessed September 17, 2@28w.ontario.ca/files/202308/mecp-ontario-provinciat
climatechangeimpactassessmenen-2023-08-17.pdf, p57,58.°
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Freezing Rain

The most notable and hazardous winter storms for Ontario are in the form of freezing rain events however,
major freezing rain events in Ontario are r&PéThe costliest weather disaster to ever occur was in 1998

when 95 mm of freezing rain fell in Ontario. It caused major electrical and power outages as well as 25 death
and over 900 injurie$?” A significant ice storm that affected the PPH region occurred on April 12, 2013. This
storm took out power lines and downed trees affecting 18,000 hofffés.

Although freezing rain and ice precipitation cannot be reliably projected and are difficult to estimate for
current conditions due to climate data insufficiency, climate change is expected to increase the frequency ant
intensity of extreme weather eventsish as ice storms in the futuré®

A study by Cheng et al. (2011) used motkelproject changes in frequency of freezing rain events, focusing
on different severity levelsThePPHegion experiences the most amount of freezing rain days in December,
Februaryand March?° Results indicated that compared to the baseline time period (12®87) the PPH

region may experience an increase in freezing rain during these meatbsind 20% by 2082100. Freezing

rain in January is less common but projected increases are moliécagh so these events will become more
common. Finally, freezing rain in November and April is not very common, and it is projected to decrease by
2081¢210021°

aThree climate scenarics SNB dza SRX NI} y3IAy3 FNRBY (2¢ SyrAaaizya (2 aodzaiy:

Wildfires

Wildfires are another example of extreme weather events that make headlines in Canada every summer.
Wildfires occur across the country, particularly within the boreal forest and they are a natural part of the
boreal forest life cyclé!! However, when fires are out of control and they approaciman settlements, they
become a dangerous or catastrophic thréat.

Health Impacts

Adverse health effects from forest fires on communities most affected (i.e., community is in close geographic
proximity or directly engulfed) include both physical and mental health impacts. The immediate physical
health consequences are often due tcefismoke,and heat, and can include detrimental effects from smoke
inhalation, respiratory tract burns and injury, and reduced levels of oxygen. Other health impacts include
dehydration and heat exhaustioi?2:3 Mental health issues can also occur or be exacerbated by wildfire
events. This includes mental exhaustion, anxiety, depression anerposhatic stress disorder (PTSD) related

to loss of property, relatives or friends and economic hardship from loshpacted livelihood$?!?

The health impacts from wildfire smoke are further explored in Chagitekir Quality.

Trends

In Ontario, most fire activity takes place in the northwest and northeast regions of the proVifiniie the City
2T t SGISNDP2NRPdZAK Aa 2dziaARS 2F (KS CANB wS3arazys 2
(SeeHgure 6-9 showing affected areas).
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Figure6-9. The Ontario Fire Region (as Set Out in Regulation O. Reg. 332/15, s. 7, Under the Forest Fires
Act), with PPH Region Inset.
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Source:Ontario Ministry of Natural Resources and Forestry. Forest Fire Info Map. Published 2023. Accessed September 2¢
2023.www.lioapplications.Irc.gov.on.ca/ForestFirelnformationMap/index.html?viewer=FFIM.BFEIM

While the PPH region does not often have wildfires like the ones that cause widescale destruction and
evacuations that are highlighted in national and international news, significant fires occasionally occur. For
example, in 2018 a tBectare fire occurredh Trent Lakes townshif}® Residents and seasonal residents of
GKS ttl NBIA2Y AY hyidlFNA2Qa CANB wS3aIA2Yy &aKz2dzZ R LI

Natural Resources Canada has Fire Danger maps availael&ire Dangeéndexreflects three factorséhow
easy it is to ignite vegetation, how difficult a fire may be to control, and how much damage a fire 2§ do.
Whilethe fire risk in thePPH region is usually lothe Fire Dangemdexmoved to the highest level (Extreme)
for most of the PPH region on Jurié 6f 202327 This is a tool that can support communitiesmplemening
protective actions such as burn bans.
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Wildfires Across Canaddrends and Climate Change Impacts

Northern area®f Canada located within the boreal forest have been the most
impacted by wildfire over the past 100 ye&®&Across Canada, wildfire characteristics
have shifted over time, including the number of fires and hectares burned each year.
The number of hectares burned fluctuates from less than 1 million hectares some
years, to up to 5 to 7 million hectares other yedfowever, in 2023, Canada
experienced what many have called the worst wildfire season in record with over 18
million hectares burned so far (up to October 6, 2G23).

Climate change may increase the risk of more severe wildfire seasons in Canada. While
the spread and severity of fires can also be impacted by factors such as fire
management/suppression practices and population growth in forested areas, warming

2 T /| Isdlim&d i<associated with escalating three important wildfire factors:

A[2y3ISNI FTANB &SI azyawameRonditnsRarlierintids & S
year and extending later in the year can extend the fire se&8Wviarming can
also increase fire weather (i.e., hot, dry, windy weatféf}!

A Ignition- Warmer temperatures increase the likelihood of ignition from lightning
strikes as thunderstorms develop in warm/humid conditfdth&?

A Fuel source& Warmer temperatures and extreme heat can dry out landscapes
and vegetation (i.e., wildfire fuel), making forests more flammable unless
precipitation counteracts these effects, which is unlikely based on climate
projection scenario$321!

It has been projected that some regions of Canada will experience increased burning
or more uncontrolled burning by the end of the century, including the Aitaicd
British Columbid?®

Droughts

As defined in the Health of Canadians in a Changing Climate Repoayghtli a geriod of abnormally dry
weather long enough to cause a serious hydrological (water) imbadZ#&t€ ">°It can be caused by lack of

rain, warmer temperatures, increased evaporation and increased human wateé? Gkmate change may
increase the likelihood of droughts across Canada, though impacts will vary by tegfthile the PPH

region may experience more annual precipitation over the course of this century, summer precipitation is not

projected to increase muchyhile temperatures will be increasing. Warming temperatures in the summer
months may lead to more water evaporation, and also increase water demands of, @lgritsilture crops
and animals'!
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Health Impacts

Potential health impacts of drought include increases in respiratory (lung) illness as drought conditions have |
negative effect orair quality by boosting the concentration of pollutants in the air (e.qg., fine particulate
matter).?2° Health impacts of pollutants are further expanded in the Chapteéir Quality.

Droughts can decrease agricultural produntiohich can negatively impact community food securitthey

can also affect water qualityead to a risen infectious diseasg® and conditions can increase the spread of
vector-borne disease$!® This is expanded on in Chapfer~ood and Water Security and Safety, and Chapter
8: Vectorborne diseases.

Finally,drought conditionsan cause stress and contribute to anxiety, emotional and psychological distress,
loss and griefas well as economic hardship for those relying on impacted water sources for livelihoods (e.qg.,
agriculture and horticulture)or their personal consumptiofy?

Trends

Droughts are highly variable from one location to the next and have varying effects in each area where they
occur. In southern Ontario, droughts that occur tend to be shorter, smaller in area and less frequent and
intense than other areas in Canatfd.

The last major droughts in southern Ontario occurred in 1998, 1999, 2001 and®@82.ike flood alerts,
conservation authorities (or the MNRF) have a role in monitoring precipitation, stream flow and water levels
NBE3IdzE F NI & G2 3AFdzaAS 6F SN O2y RAGAZYAE a LI NI 2F h
There are three levels for these warnings:

A Level Ic the potential for water supply problemsdsdentified

A Level 2 minor water supply issues are encountered

A Level X supply may no longer meet demand; social and economic impacts are anticipated

ORCA again has a role in this locally, as part of a collaborative Otonabee Region Water Response Team. Lo
data is reviewed monthly to determine if a low water warning is warranted.

Low water warnings are tracked by identifying the months that the warning declaration was made, upgraded,
downgraded or cancelled, and show the number of months that the declaration was in effect. Between 2000
and 2022, there were 20 low water declaratidnghe ORCA region. The number of declarations per year
ranged from zero1 of 23 years) to three. Multiple declarations in one year typically related to upgrades or
downgrades in the level of a low water warning. All warnings were either Level 1 (2srotal) or Level 2

(17 months total), though there was no authority to declare Level 3 warnings until 2017.

One notable period was between 202617, when a low water warning was in effect for ten months (June
2016 to March 2017) and which remained at Level 2 for nine of those months. The drought peaked between
May to August 2016, where only 83.5 mm of rain éelinpared to the average of 241.02 nf#i.Local
businessesndresidentswere encouraged to reduce theilailywater use by 20 pecent233 This was noted to

be the second driest year on recot¥.

Populations at Increased Risk

For each different type of extreme weather, there are unique populations at increased risk for health impacts.
However, there are commonalities across many of the typésse groups of individuals tend to have fewer
resources to deal with the aftereffects of extreme weather events including older athdtsery young,

individuals experiencing lo®E&nd certain sectors of the population who may use natural resources for their
source of incomePresented below are the common categories of populationsre/ve@lnerabilities to specific
types of extreme weather are further explained. The section finishes with geographic vulnerability relating to
living in the floodplain.
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Older Adults

As individuals age there is a correlation with increased use of medications, chronic illness, and physical
mobility issue$:*7° These issues maiictate that someolder individuals need to rely on regular medical
attention and assistance from caregivers for mobility and daily activiieshrequirements can be hindered

by any type of extreme weather event, leaving them vulnerable to adverse health efféGikler adultscan
alsohave lower bone density which can make them more susceptible to bone fracture imtfridswever,

those that are more senior (i.e., aged 75+) have been found to have lower rates of injury due to precipitation
than those aged 404, which may be due to protective measures like reducing their outdoor travelling time.
237.238Q|der individuals may also be on a fixed income, which can make it challenging to afford increases to
home insurance, which is being experienced across Caiddacording to Gifforc?*° older adults may also
faceuntreated illnesses such as depression and they tend to employ fewer coping strategies during extreme
weather events such as flooding. This sensitivity therefore leaves them more at risk for mental health
concerng’#1.242

Children

Children are at an increased risk for adverse effects of extreme weather events since they do not have the
capabilities and resources to change their circumstances independently. They must rely on others for
protection during and after an extreme weathevent. Children are also growing and developing at fast rates
requiring lots of foodiwater andin turn may have more hand to mouth behavidi Thiscan expose them to
adverse health effects from loss of food resources and/or exposure to fmodater-borne illnesses arising
from events such as floodirig? They are also at risk of sustaining an injury on rainy &Hys.

Wildfires and floods have the potential to cause PTSD for childsethey struggle to cope with the changes
and losses brought by disasté&r,K A OK O2dz R KI @S itefrhlle@ipgmer®42443°0 OKA f R
Research has shown that children who have caregivers that are @GHl&may suffereven morefrom

increased stress after an extreme weather event as the family system was already experiencing limited
financial resources and stre¥¥.Natural disasters can be considered a source of toxic stress, contributing to
adverse childhood experiences (ACEs), which is another priority area in the PPRD2622trategic Platf?

Pregnant People

Evidence suggests that prenatal maternal stress related to extreme weather events significantly influences
child developmeng?*¢247|ssues such as compromised food security, water scarcity, infection, malnutrition,
stress related to the event plus displacement and lack of access to health services and resources can lead tc
gestational complications including low birthrate, restricfethl growth, preterm birth or infant

mortality?2%248 as well as developmental impacts for the chfleg4%.250

Gender

Men are more likely to have a cardiac event in the aftermath of a fida@hd following snowstorms?? The
snowstorm impact may be due to gendered roles in snow shovélfiWyomen are more likely to have mental
health impacts from wildfires and flooding evers.

Socioeconomic Status

Individuals with low SES may be at increased risk for adverse health effects from extreme weather events.
Individuals with low SES already have limited financial resources and may struggle to cope with increased
levels of stress from extreme evenits,

Further, people who are more economically deprived are more likely to be without flood insurance or are
challenged to afford their deductibk&3254

New Immigrants are a specific group that (on average) experience incomes that are lower than the general
population, as outlined in Chaptdr Vulnerability. They are also more likely to not have knowledge of either
official language which can be another barrier to coping with and adapting to an extreme weather*évent.
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People Experiencing Homelessness

Individuals who are facing homelessness or precarious housing are disproportionately exposed to extreme
weather, have difficulty protecting themselves, and thus, face increased risk of negative health @ffects.

In the event of extreme precipitation (rainfall) and winter precipitation, people experiencing homelessness
may experience higher risk of infectious diseases. They may occupy more marginal areas of a community th:
are more vulnerable to environmental haza!’® Impacts such as shelter damage and loss of property may
result, possibly leading to evacuation or relocation, all of which can exacerbate mental issalk?®172With

flash flooding, recreational water or safe drinking water sources may be compromised due to run off, which
can limit access to potable watét These circumstances can increase the risk of health impacts for people
who are unhoused.

People with Chronic Health Conditions

Individuals with chronic conditions can be affected by extreme weather events in multiple ways. Access to
medical infrastructure or medication can be compromised or inaccessible, leaving conditions uné®ated.

This in addition to the stress of the weather event can result in the disease worsening over time or may cause
an acute exacerbation of the condition leading to impairment or dé&ti>®Power outages can also

detrimentally affect proper storage of medication and the operation of critical medical equipment or other life
saving devices for the maintenance or treatment of certain chronic conditfdsnally, flooding and runoff

can lead to water contamination, where certaisk factors (e.ghealth conditionsage, SE®pn make a

person at higher risk of watdyorneilinesses. (See ChaptérFood and Water Security and Safety)

Having disabilities is another challenge when extreme weather events occur. Disabilities are diverse and can
include limitations relating to mobility, vision, hearing and cognition. Plans and communication about extreme
weather may not be designed with assibility in minc8®

Also"[i]n multi-story residential buildings in which residents rely on elevators, electricity loss makes it difficult,
if not impossible, for elderly residents and those with disabilities to leave the building to obtain food,
YSRAOAYSZT IyR 20R®NI ySSRSR aSNBAOSa¢ o

Indigenous Peoples

Indigenouspeoples may be at increased risk to health impacts of extreme weather. Again, we would like to
emphasize that these findings are broad, and it may not be appropriate to generalize findings to the
Indigenouspeoples that we share space with in the PPH region.

According to theéNational Collaborating Centre for Indigenous He&khdisplacementand or evacuations

due to severe weather disproportionally affects Indigenpasplesliving on reserve. Extreme weather events
Oy ta2 aRS&GFoAfAT S K2dzaAy3aT LIALISEAYSE&T [ yR f 2
and systems, increasing the risk of injury, waterne illnesses, and environmental contaminationyasl as

Ol dzZaAy 3 RA&NHzZLII AP3PE Y RY¥ IS dzRHIE &8 ODKN Hzy A6 HSAQ 6 G SNJI
often considered at moderate or higher risk to the impacts of heavy precipit&tfd@ommunities may
experience boil water advisories which increases the risks from extreme rainfall e¢&fitsally, ncreased
exposure to extreme weatharan result in the destruction of places that have cultural significance, which in
turn impacts mental healt3%*

Rural Populations

In general, rural areas are more physically isolated and have reduced access to health care and other goods
and services compared to urban are&They may also have substandard housing, untreated drinking water
sources and less robust electrical and transportation infrastructth€he effects of extreme weather events
therefore are often more severe and felt immediately compared to their urban counterg@rts.

When power outages occur, access to water is limited in rural populations, except wheragpgekerators

are installed. This can limit sanitation and can have health and wellbeing impacts. Rural populations often rel
on groundor surfacesources of water, which may be more vulnerable to contamination following drought,
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extreme precipitation events or extended power outagé&2’Wells in rural communities may also run dry
more frequently if the PPH region experiences more severe droughts in the future.

Dwellings and facilities in rural areas are often serviced by onsite sewage systems, rather than municipal
sewers. Flooding is a risk factor for the malfunction of onsite sewage systems, resulting in untreated sewage
leaching from the system or backup iradouilding. This increases the contamination of floodwaters and puts
surface and groundwater at further risk for contamination. If sewage enters a building, it can result in
increased risk of illness for occupants and paguire specialized remediation.

Occupational Exposure and Impacts

Outdoor workers experience the effects of climate change firsthand. Depending on the nature of the work,
they may be exposed to climatelated hazards for extended periods and at greater intensities. Occupations
and volunteers that directly respond to egme weather events may be at particular risk, potentially being
exposed to hazards such as extreme weather, wildfire smoke, contaminated flood verte1885270

Beyond exposure, people who rely on natural resources for their sources of income and/or food, can be
particularly impacted by extreme weather events. Droughts, storms and power outages can contribute to
agricultural damage and loss, ongoing stress, amcheare income and livelihood impaét$:271

Recreational Exposure

Individuals who are participating in outdoor activities such as camping, hiking or attending events such as fai
or festivals are most at risk during windstorms such as tornadoes or derechos as they are more vulnerable to
being injured or killed by fallintrees, collapsing structures, or flying delsfsPeople on the water are also at

risk of drowning due to storm winds and waves that can overturn bt/ats3

Impacts of the 2022 Derecho Storm on Vulnerable Populations

The May 2022lerechostorm was an extreme weather event thaipacted the
Peterborough region. While this sudden extreme weather event disrupted the whole
community, some people faced unique vulnerabilities to health impacts.

During the power outages caused by the derecho, those with mobility issues were
Isolated in apartment buildings and unable to leave to meet basic needs, such as
accessing food and medication, or going to work to earn income. Some people
requiring electridifts were unable to leave their beds. Community members requiring

electrically powered assistive devices for activities of daily living were without power.
The inability to charge electronic devices caused further isolation for some people
trapped in builings, unable to leave apartments or use elevattrs.

Community members also had to discard significant amounts of fresh and frozen food
that had spoiled during widepread power outages due to the inability to keep it at

safe temperaturesReplacing food lost at a time with high food prices was a struggle
for community members living on low incomes, and for those already facing food
insecurity?’427
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Populations atncreasedRsk to SoecificTypes ofExtreme Weather

Flooding

Living in theHoodplain

Floodplain mapping is conducted by local conservation authorities to help predict the path of floodwaters and
assess flooding risk and hazafd@sn the PPH region, this can help predict potential flooding from snow melt,
rain o snow (typically MarciApril) and rainfall flood peaks (typically July, August, Septembérjving in the
floodplain may increase the chance of exposure to flooding.

Figure6-10 shows the ORCA region highlighting gapulationcentresand the mapped floodplain. It is
possible to estimate the number of dwellings and population living in the floodplain, which is shown in Table
6-3. The process is described in more detail in Appendix E.

Figure6-10. ORCA Floodplain Map, with Populations Certeeded Brown

Peterborough Census Division Population Centres
within the Otonabee Region Conservation Authority (ORCA)
Watershed Boundary

D ORCA Watershed Boundary
[ { ORCA Floodplain
' Population Centre in Peterborough Census Division and ORCA Watershed Boundary

< /Bridgenorth -
Chemong
)5 &\ N —7#Norwood
/‘ Park Area G .. : = {
2f (] 7

‘., ] & J/City of £
S ’(' Peterborop»gh‘ £

Kilometres A
‘/’\‘
0

Sources: Statistics Canada, 2021 Census

of Population, Otonabee Region Conservation
Authority, Basemap courtesy of Esri, NASA
NGA, USGS, Province of Ontario

Figure authorCity of Peterborough Geomatics/Mapping Division, 2023 (Created for this report). Sources are denoted in the Figure.
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Table6-3. Estimated Number of Occupied Dwellings and Percentage of Population Living in the Floodplain in Population Centres in
the ORCA region, 2021.

Population Centre

Number of occupied Population living in | % of population living

dwellings in the floodplain the floodplain in the floodplain
City of Peterborough 832 1903 2%
i:ié:l;;enorth- Chemong Park 24 58 2%
Lakefield 120 238 8%
Millbrook 57 125 7%
Norwood 64 154 10%
Total 1,097 dwellings 2,478 persons

SourcesCensus of Population, 2021 (Statistics Carfdd@fonabee Region Conservation Authority floodplais geographic

information system data

Data analysis byCity of Peterborough Geomatics/Mapping Division, 2023 (Created for this report).

There are an estimated 2,478 people living in the
floodplains of these population centres, with 77%
of these people in the City of Peterborough. There
would be additional people living in floodplains

Figure6-11. Multivariate Map of the City of Peterborough
Combining the ORCA Floodplain Map, the Percentage of Occu
Dwellings in the Floodplain (by Dissemination Area), and the O
MARG Material Resources Marginalization Index.

outside of population centres, as well as in the
floodplain of the other two conservation
authorities that overlap with parts of the PPH
region: Crowe Valley and Kawartha Conservation
Authorities.

Detailed floodplain maps for ORCA region can bg
found at their website.

Living in the Floodplain and Experiencing
Marginalization

Experiencing flooding can be particularly
challenging for people who are having challenges
in meeting their basic needs or those experiencin
social isolatior'*

In the City of Peterborough, it is possible with
maps to highlight areas where increased risk for

flooding overlaps with areas experiencing higher |

marginalization. In Figur@11, the dark green
areas highlight overlap between census
dissemination areas with a high percentage of
occupied dwellings in the floodplain, and high
YENBAYFEATFGA2Y 6AGK N
NB & 2 dzNID S 4 ¢ Clinpe34a\VQINKabilyR
Three regions stand out: parts of the downtown

Flood Risk and 2021 Ontario Marginalization Index

M Material Resources Marginalization Index

I % Occupied Dwellings in the Floodplain
High

Low
Low High

[ Floodplain

Sources: Statistics Canada, 2021 Census
of Population, Public Health Ontario.
Otonabee Region Conservation Authority

core, extending up McDonnel Street towards
Jackson Park, the Talwood area off Sheoke

Figure author:City of Peterborough Geomatics/Mapping Divisio
2023 (Created for this report). Sources are denoted in the Figu
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Street, and in the south end, the area around Crawford Drive and Johnson Drive. These inequities should be
considered when developing and offering adaptation support to community members.

Another aspect of marginalization is household arFigure6-12. Multivariate Map of the City of Peterborough

dwelling factors. This ONlargdimensionrelates Comb_ining_ the ORCA FIo_odeain_Map, _the_Percentage of Occt

to family andneighbourhood stability and Dwellings in the Floodplain (by D|ssem|nat|qn Area), and the C

. . . L MARG Households and Dwellings Marginalization Index.

cohesiveness, including but not limited tb:

A higher proportion of dwellings that are not
owned,

A higher proportion of population living alone,
and

A higher proportion of population who moved
during the past 5 years

It is particularly relevant to extreme weather
because it can highlight areas that may experienge
more social isolation. The map shown in Figéwe
12is quite similar to the previous Material
Resources map with darkest purple areas including
the downtown core and the Talwood area, but not
as much marginalization in the area around
Crawford Drive. No additional areas achieve the
darkest colour, buthe area betweerClonsilla
Drive and Lansdowne Street presents high
marginalization but a slightly lower perdage of
occupied dwellings in the floodplain than the
aforementioned areas. These inequities should be
considered when developing and offering
adaptation support to community members.

Peterborough Public Health

Adaptation Efforts , , , ——
Figure authorCity of Peterborough Geomatics/Mapping Divisio

Th? folloy\!ing ar? ex‘%mples OfAPet?rbor,OUQh IDUb||£023 (Created for this Iegort . Sources are denoted in the Figu
| SIf 0KQa OdzNNbyu @g2NJ] 0KFuO Aa O UNAOdzUAY A U Of

change adaptation and supporting those most vulnerable to health impacts of climate change as it relates to
extreme weather:

Population Assessment & Surveillance
A Providing consultations to local municipalities on outdoor public spaces, as required.

Health Promotion

A Strategically connecting with clients, for example, community workers connecting with clients during
programmingto enable real time preparation for extreme weather events.

A Providing targeted communication efforts including traditional media, social media and working with
partner agencies to provide information and health guidance that is practical and useftimely
manner.

A Providing training and education related to food literacy and food skills training, including food safety
during emergencies, and emergency planning.
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