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Ontario Climate Consortium

Analyzing and Applying
Climate Information The OCC was

established in 2011 as a
centre of expertise
Providing Planning and providing research and
Research Support for analysis services to
Adaptation and Mitigation ST
municipalities,
conservation authorities,
Mobilizing Research through and the broader pUb“C

Communications and sector.
Engagement
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Surface temperature relative to 1961-1990 mean (°C)

Canada is Warming Faster Than the World

— Canada
— Canadian Arctic
— Globe

1960

1980

2000

From the 2019 Canada’s
Changing Climate Report:

Headline Finding:

The rate of surface warming
for Canada is more than
twice the rate of surface
warming for the globe.

Meanwhile, the rate of
warming for the Canadian
Arctic is about three times
the global rate.

2020

https://changingclimate.ca/CCCR2019/chapter/3-0/3-2/figure-3-3/ 3



How has the Climate Changed in Canada®?

From the 2019 Canada’s Changing = o Wit
Climate Report:

Changes in seasonal temperature
across Canada (1948-2016)

(°C)
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d) Autumn

Headline Finding:

Between 1948 and 2016, the
best estimate of mean

annual temperature increase
Is 1.7°C for Canada as a
whole and 2.3°C for northern
Canada




How has the Climate Changed in Canada®?

From the 2019 Canada’s Changing o) Winter
Climate Report:

Changes in seasonal precipitation
across Canada (1948-2012)
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Headline Finding:

There is medium confidence
that annual mean
precipitation has increased,
on average, in Canada, with
larger percentage increases
in northern Canada

c) Summer




Climate Change Impacts

Reduced ice cover, affecting
economic development and
Indigenous ways of life

Changing animal
distributions, affecting
food supply

/ E \ Reduced reliability of ice roads, affecting access to
1

P— Permafrost degradation,
— A affecting northern
infrastructure

remote mine sites and northern communities

‘ Increased pests (e.g., pine
A ‘ beetle), affecting forest

productivity and fire activity

1,

® Incidents of drought,
e affecting forests and
@42852 agriculture

N

ANANN

Reduced glacier cover,
affecting western water
resources and hydropower

b

Sea-level rise and increased
coastal erosion, affecting
infrastructure and heritage sites

In Canada

From the 2019 report on Canada’s
Top Climate Change Risks

Top 12 Risks:

Agriculture and Food
Coastal Communities
Ecosystems
Fisheries

Forestry

Geopolitical Dynamics
Governance and Capacity
Human Health and Wellness
Indigenous Ways of Life
Northern Communities

production
Lower Great Lakes water

levels, affecting shipping,
hydropower production,
A and recreation

due to heat stress and

Increased temperatures,
i+ affecting human health
vector-borne diseases

Physical Infrastructure
Water

https://cca-reports.calreports/prioritizing-climate-change-risks/ 6


https://cca-reports.ca/reports/prioritizing-climate-change-risks/

Insured Losses in Ontario
Due to Large Catastrophic Events (=$25 million)

$1.61  (valuesin 2018 $ Cdn)

$1.4 _
Large catastrophic

losses include damage

$1.2 -
due to wind, water, ice,
= S04 snow, hail, fire, lightning
= $0.8- and earthquakes.
“+r
$0.6 - Costs include damage
of personal and
$0.4 1 commercial property,

and automobiles,
excluding adjustment
expenses.

$0.2
$0.0 —.:I¥ ——

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Source of data: Insurance Bureau of Canada Facts Book, CatlQ, PCS, Swiss Re, Munich Re, and Deloitte

From the Office of the Auditor General of Ontario’s
Annu al Repo rt Vol ume 2: Repo rts on th e En Vi ronment http:/Amwww.auditor.on.ca/en/content/annualreports/arbyyear/ar2019.htm#volume?2 7



Climate Change and Health

Air Pollution & Increasing Allergens
Asthma, cardiovascular disease,

Degraded Living Conditions

& Social Inequities
b ool i ?:\s“\g Temperatu,.e Exacerbation of existing social and health
s inequities and vulnerabilities
p A Ch In Vector Ecol
o % anges In Vector Ecology
Heat—re-EI::er:i'lT:\:s?;?it Jeath ;'S IMPACT OF 9& Malaria, dengue, encephalitis,
S pe o ! _éb CLIMATE CHANGE 2 hantavirus, Rift Valley fever, Lyme
© ON HUMAN 3 disease, chikungunya, West Nile virus
£ HEALTH &
b EXACERBATION
Severe Weather \’;\ OF EXISTING Water & Food
Injuries, fatalities, loss of homes, Q INEQUITIES Supply Impacts
mental health impacts % Malnutrition, diarrheal disease
\\
Environmental Degradation \\

Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Adapted from CDC, J. Patz

From the California Department of Public Health

https:/iwww.cdph.ca.gov/Programs/OHE/Pages/CCHEP.aspx 8



“Every child born today will be affected A
by climate change”

. ACCUMULATED HEALTH IMPACTS

2019 2037
* |
Prenatal Infancy Childhood Adolescence
m. Poor pregnancy m. Higher risk for heat- 40 Long-term lung problems ., Post-traumatic stress
""" outcomes like low birth " related illness because lln: and more frequent ' and anxiety in survivors
weight and developing bodies are less asthma attacks
pre-term delivery able to control temperature

& Increased risk of Heightened risk of water- Qutdoor exposure m. Negative impacts on
llm low birth weight - and food-borne infections ,‘i‘ii increases risk of diseases "' ability to think, outdoor
and neonatal death while immune system is from insects, like Lyme recreation and the

developing disease ability to play sports

From the 2019 Lancet Countdown on Health and Climate Change https /www.hs ph.harvard.edu/c-change/news/2019-lancet-countdown/

9



The Adaptation Cycle

Awareness of climate change .
PHASE 4: FaLdont

TOWARDS
ADAPTIVE
MANAGEMENT

RAISING AWARENESS

PHASE 2:

Learning, sharing knowledge Mobilizing resources
MOBILIZING

with others and adjusting

Building capacity to adapt
Measuring and evaluating
progress

- Informational support - Identification

« Technical/physical of issues

support - Evaluation of risks

« Economic/requlatory and opportunities

support - Analysis of

Implementing targeted adaptation options

G - Human/societal support

adaptation actions
PHASE 3:

IMPLEMENTATION

http://assets.ibc.ca/Documents/Disaster/The-Cost-of-Climate-Adaptation-infographic-EN.pdf
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Disaster Management Cycle

Climate
Data &

Information Prevention

Recovery

& Learning Climate Change
Risks and
Opportunities

Mitigation

Response Preparation

11



Climate Change Mitigation

From the 2019 UNEP Emissions Gap Report:
Global greenhouse gas

2005-Policies scenario (GHG) emISSIOnS Under
different scenarios and the
emissions gap by 2030

60 —

Current policy scenario

_/__CUnconditionaI NDC scenario

o
' Conditional
NDC scenario

50 — 2°C

Uncond. NDC case

41 GtCOze
range (range 39-46)

Q range . e . . .
3 Mo staywinin | Headline Finding:
G Turquois_e area shows 2°C limit @
th limit lobal ©~ N 00 NN _ - T T c 5
40 — ggmg:rﬁulr?:r:zgegs%tao estimate E GlObaI GHG em|SS|OnS mUSt dI’Op
below 2°C with gi:g:{em % Remaining ga (o)
about 66°% chance consister Bl 15 sty within® 7.6% per year from 2020 to 2030 for

1.5°C limit the 1.5°C goal

Median estimate
of level consistent
with 1.5°C:

25 GtCOze
_________________________ (range 22-31)

Green area shows pathways
limiting global temperature
30 — increase to below 1.5°C range
by 2100 and peak below
1.7°C (both with 66% chance)

20 I T |

2015 2020 2025 2030 ) ) . —
https://www.unenvironment.org/interactive/emissions-gap-report/2019/ 12



Mitigation Reducing Climate Change Impacts

HAZARD GROUP HAZARD "NTF8  CITY CLIMATE HAZARD ™™=

Based on an understanding Precipitation re—p—
. . HAZARD GROUP HAZARD (MAN TYPE| CITY CLIMATE HAZARD ™*=

_of climate change risks and ) oy ——

Im pacts 9 River flood

Coastal flood

Rain storm

Groundwater flood

Hydrological

Wave action Storm surge

From C40 Cities, City Chisoiis dhance zaltwate::::rus:.ion
Climate Hazard Taxonomy:

Landslide

Avalanche
Mass movement Rockfall
& > Geophysical Subsidence

Climatological Water-borne disease
Insects and micro- Vector-borne disease
organisms

Air-borne disease

B|°|°g'ca| Insect infestation

https ://iwww.c40.org/researches/city-climate-hazard-taxonomy



Mitigation

Adaptation Planning

UPDATE
‘ ADAPTATION
REVIEW REVIEW ACTIONS

ICLEI's five-step

milestone

INITIATE

IMPLEMENT

MILESTONE 2: MILESTONE 3: § MILESTONE 5:
RESEARCH PLAN MONITOR/REVIEW

framework:

¢ [dentify stakeholders

¢ Build climate change
adaptation team

¢ [dentify an
adaptation champion

e Take a first look at
climate change
impacts and existing
adaptation actions

* Pass council
resolution and
community charter

https://icleicanada.org/barc-program/

 Initiate research on
climatic changes

¢ Refine impacts
and consider service
areas for each

¢ Vulnerability
assessment (study
of sensitivity and
adaptive capacity)

* Risk assessment
(consequence and
likelihood of impacts)
and prioritization

e Establish adaptation
vision and objectives

* Set goals

¢ |dentify options
and actions

e [dentify possible
drivers and constraints

¢ Evaluate actions
against drivers and
constraints

¢ Determine appropriate
baseline and
indicator data

¢ Examine financing
and budget

e Establish implementa-
tion schedule

¢ Create action plan
e Launch plan

*Begin implementation

* Solidify support
from Council and
community

* Use appropriate
implementation tools

¢ Follow terms of
action plan

* Report on successes
regularly to maintain
momentum

* Assessnew information
and review drivers

¢ Track implementation
progress

¢ Evaluate effectiveness
of actions using
baseline data and
indicators

e Communicate
accomplishments

¢ Investigate future
adaptation options
and actions

* Revise adaptation
plan

¢ Launch next round
of adaptation plan




Mitigation

Assessing and Mitigating
Municipal Climate Risks and
Vulnerabilities in York Region, Ontario

GLISA

A NOAA RISA TEA

Assessing and Mitigating Municipal Climate
Risks and Vulnerabilities in York Region, Ontario

Edmundo Fausto, Project Manager, Climate and Adaptation, Ontario Climate Cq
Secretaniat, Toronto and Region Conservation Authority
Ontario, Canada

Vladimir Nikolic, Climate Vulnerability Researcher, Ontario Climate Consortium Secretariat, Toronto
and Region Conscrvation Authority
Ontano, Canada

Glenn Milner, Climate Information and Adaptation Specialist, Ontario Climate Consortium Secretanat,
Toronto and Region Conservation Authority
Ontario, Canada

Teresa Cline, Senior Planner, Regional Municipality of York
Ontario, Canada

Kevin Behan, Deputy Director, Clean Air Partnership
Ontario, Canada

Laura Briley, Climatologist, Great Lakes Integrated Scicnce + Assessments
Michigan, United States

This project was funded by the Greai Lakes Integrated Sciences + Assessments Center
through a 2014 Grear Lakes Climate Assessment Grant

Recommended Citation
Fausto E., Nikolic V., Milner, G., Cline T_, Behan K., Briley L., (2016). Assessing and Mitigating
Municipal Climate Risks and Vulnerabilities in York Region, Ontario. Ontario Climate
Consortium, Clean Air Partnership and Great Lakes Integrated Sciences + Assessments: Toronto,

ON.In: Project Reports. D. Brown, W. Baule, L. Briley, E. Gibbons, and |. Robinson, eds.
Available from the Great Lakes Integrated Sciences and Assessments (GLISA) Center.

For further questions, please contact efausto@trea.on.ca

Municipal-wide

Climate Change Risk & Vulnerability
Assessments

Canada’s First National
Engineering LIENT CITIES

Vulnerability Assessment Eid s &=ty .

A High-Level Vulnerability Assessment

of of Toronto’s Food System

Public Infrastructure

ApriL 2008

. Ap{aendix B-4 X
City of Greater Sudbury, Ontario

Kimberly Zeuli, Austin Nijhuis
and Zachary Gerson-Nieder

July 2018

Infrastructure Sector-specific

http://glisa.umich.edu/mediaffiles/projectreports/GLISA_ProjRep_OCC_York.pdf

https://pievc.cal/sites/default/files/pievc_case_study city of greater_sudbury _ontario_roads_final_report.pdf 15
https:/www.toronto.ca/legdocs/mmis/2018/hl/bgrd/backgroundfile-118076.pdf



Mitigation Nature-Based Solutions

« Green and blue infrastructure
« “Sponge” cities/ communities

COMMUNITY ECOLOGICAL BLUE+GREEN WORKING+ TRANSITIONAL
OPEN SPACES LANDSCAPES INFRASTRUCTURES PRODUCTIVE LANDSCAPES
LANDSCAPES

LANDSCAPES FOR MEADOWS AND LANDSCAPES THAT TEMPORARY LANDSCAPES

RECREATION, SOCIAL FORESTS THAT PROVIDE CAPTURE STORMWATER THAT CLEAN SOIL AND

LIFE, AND SMALL-SCALE HABITAT AND OTHER AND CLEAN AIR ENABLE NEW FORMS

FOOD CULTIVATION ENVIRONMENTAL OF SOCIAL LIFE AND
BENEFITS

Public Safety Canada estimate that every dollar invested in

adaptation saves $3 to $5in recovery costs.

CREATIVE DISPLAYS

http://lunevenearth.org/2015/04/degrowth-in-detroit/
http://assets.ibc.ca/Documents/Disaster/The-Cost-of- 16
Climate-Adaptation-infographic-EN.pdf



Building Capacity to Respond
and Recover

MORE RESILIENT FUTURE

Reformative
Recover

Build Back

Better
INITIAL RESILIENCE %

Recovery/ Some Important Considerations:
Reconstruction

» Forecasts and warnings

Scenario planning and training
Early * Response and recovery plans
Recovery
Response

17



Importance of Accessibility

Ensuring access to %
needs and services for
community resilience: SHELTER/
PROTECTION WATER geleln]
COMMUNICATION CHILD CARE

https ://iwww.southernharbour.net/assets/docs/SH_Access%20WhitePaper_2017_0307%C6%92.pdf 18

TRANSPORTATION




Quick & Effective Reaction

MORE RESILIENT FUTURE

Reformative
Recover

Build Back

Better
INITIAL RESILIENCE %

Recovery/ Some Important Considerations:
Reconstruction

e Communications

« Equipmentand Supplies
« First Responders

Early
Recovery

Response

19



Recovery

INITIAL RESILIENCE %

Response

learly
Recovery

Build Back Better & Continuous
Learning

MORBERESILIENT FUTURE

Reformative
Recover

Build Back
Better

Some Important

Recovery/ Considerations:

Reconstruction

« Build back better than pre-

disaster state

« Also need to build
Institutional memory so that
we do not rebuild and forget

20



- Over 1000 jurisdictions in 20 countries
Some Good News: have declared a climate emergency

Cities and Local Governments that have Declared a Climate Emergency

Greenland

: ; weden
l_;;f 2
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Mongolia

Nort S @ Turkey Japan
A ! / w : China South W ea
Alla [ raq Afghanistan

Oceai ran

Algeria Libya Egypt

Mexico Saudi Arabia India
Thailand g
Mali  Niger Sudan
Chad
Venezue la Nigeria Ethiopia
Colombi
sese e bRc ™ Indonesi
: ndonesia Papua New
) Brazll banzan L Q Guinea
R\ Peru
Angola 2 L
: o Darwin City Council, N...
Bol N
amibla
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)

ar naian
e e atlsntic -0 G
Pacific Alla i ) @y;'o@m@ Council, 9
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L)
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https://www.theclimatemobilization.org/world-map

: A new global alliance to leverage
Some Good News: municipal and private sector capacity

CITY-BUSINESS CLIMATE ALLIANCE G i o NEws

————— .| g !
- T . ..{;lgcelerafing Climate Action Through City-Business Callaﬁfqtion L._ : e ’1‘7’“"55 1 151 [ e
i - TAKE ACTION =

LEARN MORE

[ — o haas: &
= i ==
3 % [
5 ‘,. q ?‘ A
Rt 3
! ‘vg B
4 i

https://vwvvv.ciiy-businessclimatealliance.org/

ACCELERATING CLIMATE ACTION THROUGH CITY-BUSINESS COLLABORATION.



https://www.city-businessclimatealliance.org/

: Investors are calling for action on
Some Good News: _gubiude change

Over 370 investors with more
than USD $35 trillion in assets
under management have
signed on to the Climate Action
100+ initiative, calling for:

OUR GLOBAL FOOTPRINT

33 3 2X

373

TOTAL SIGNATORIES

o\ SIGNATORIES
IN NORTH AMERICA

Stronger governance SIGNATORY Sy

— | IN AFRICA N
) SIGNATORY |
Action to reduce R 31 “ .
GHG emissions ' SIGNATORES *=

IN AUSTRALASIA

%J Enhanced corporate
=" disclosure MARKE TS

http://www.climateaction100.org/ 23


http://www.climateaction100.org/

Climate change iIs the greatest threat
of the 215t century, but tackling
climate change can also be the
greatest opportunity for shaping a
better and fairer future

24



ONTARIO
CLIMATE CONSORTIUM

Supported by Toronto and Region Conservation Authority

00

Kristina Dokoska
Project Coordinator
Kristina.Dokoska@trca.ca
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