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CLIMATE CHANGE POSES SEVERAL RISKS
TO MUNICIPALITIES IN ONTARIO
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CLIMATE INFORMATION AND DATA
INFORMS ADAPTATION MEASURES

Climate Change Adaptation Cycle

Define Planning purpose

L Assess climate impacts

4 Set, review, and/or
revise adaptation goals,
strategies, and actions

Climate information
and data is needed to
assess
Impacts and
opportunities

Adjust actions
as needed

Monitor
action
effectiveness

Implement
adaptation actions
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https://blackfeetclimatechange.com/our-environment/climate-change-adaptation-plan/

CLIMATE DATA AND INFORMATION HELPS
COMMUNITIES INCREASE THEIR
RESILIENCE

Climate data and information can improve:

Infrastructure design
Business continuity

Strategic planning

Public health programs
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CURRENT GAPS IN
CLIMATE DATA AND INFORMATION

* Lack of awareness and access
to existing information

* Gaps inrelevant and useful
products

* Uncertainty on how to
incorporate climate change in ‘
decision-making -
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CANADIAN CENTRE FOR
CLIMATE SERVICES

Established so that DRVEN BY USER HEEDE
Canadians have the
information and CLIMATE INFORMATION

support they need
to understand and
plan for climate
iImpacts

BUILD LOCAL CAPACITY

OFFER TRAINING AND SUPPORT
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OUR CLIMATE SERVICES INCLUDE...

*  Engaging with users to understand needs

* Increasing awareness and access to existing climate data and
information

 Developing new products through collaboration with experts and
users

*  Providing training and guidance on using climate data

*  Working with regional hubs for locally relevant information and

expertise : .
We help answers questions like:

How is the climate changing What services are How do | incorporate
in my region? What can | at risk as the climate change into
expect in 10, 50, 100 years? temperature decisions?

continues to rise?
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CCCS WEBSITE
LAUNCHED OCT 2018

www.canada.ca/climate-services/

Increases awareness and access to existing climate data and information

Canadian Centre for Climate Services

i

(0 & Z

Library of climate Climate Climate Services Display and
resources information basics Support Desk download climate
Datasets, tools, Climate change 1-833-517-0376 data
guidance and related concepts, trends and Get help from our View selected climate
resources role of climate climate experts to datasets on maps or
information in find, understand and download data
decision-making use climate
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CCCS WEBSITE
CLIMATE DATA VIEWER
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CCCS WEBSITE
CLIMATE DATA VIEWER
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CCCS WEBSITE
LIBRARY OF CLIMATE RESOURCES

Easy to use searchable database with links to over 300 other
datasets, guidance documents and regional climate studies such as:

FEDERATION FEDERATION
OF CANADIAN CAHADRIENNE DES
FUNICIFALITIES MUNICIPALITES

PIEVC Engineering Protocol

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

Municipal Asset Management
Program

For

We offer funding, training and resources to help you strengthen your

Infrastructure Vulnerability Assessment and Adaptation :
asset management practices.

to a Changing Climate

Building Sustainable and
Resilient Communities
with Asset Management:

An introduction for
municipal leaders

PRINCIPLES and GUIDELINES

https://pievc.ca/assessments includes Federation of Canadian Municipalities
examples of previous assessments guidance documents and programs

CANADIAN
CENTRE FOR

CLIMATE
SERVICES



https://pievc.ca/assessments

CLIMATE SERVICES SUPPORT DESK

* Climate Services Support Desk officers are available to assist
users in finding, understanding and using climate data,

information and tools to consider climate change in planning
and decision-making

* Support desk activities are coordinated with experts from
regional climate consortia and federal departments

= @

1-833-517-0376 info.cccs-ccsc@canada.ca
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CLIMATE SERVICES SUPPORT DESK CASES

“Wow you guys are good!” — User from Ontario NGO

@) Support desk
AR

Provided historical annual precipitation
data for the relevant years

Provided links to the Ontario Climate
Change Data Portal and Ouranos
Guidebook on Climate Scenarios

Confirmed data from the specific study
referenced was the most up-to-date

Provided links to how heat island effect is
calculated and information on what
datasets would be most useful



NEXT STEPS:
CANADIAN CLIMATE DATA PORTAL

e Additional and more detailed
datasets for download

* Easy to use interface to find and
obtain data

e Sectoral Modules with information
tailored to specific sectors

* Phased approach with continual
enhancements
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NEXT STEPS:
WORKING TOWARDS A NETWORK OF
REGIONAL HUBS

The Canadian Centre for Climate Services
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INFRASTRUCTURE CANADA’S
CLIMATE LENS
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OBJECTIVES OF THE CLIMATE LENS

 The climate lens assesses opportunities to
reduce carbon pollution and helps identify
when and how a project should be adapting
project design to better withstand impacts of
climate change.

* There is guidance to support the application of
the lens to infrastructure projects.

) . Climate Lens
* Climate change resilience assessments

submitted to Infrastructure Canada require a Canad
qualified party provide an attestation that the  hitp.//bit.ly/INFC climatelens
assessment was carried out according to this Please direct questions to:
guidance. infc.info.infc@canada.ca
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RESILIENCE ASSESSMENT APPROACH

* The assessment broadly follows
the process established in ISO |
31000 on Risk Management and ,
) . Lo Risk Assessment
is couched in a set of guiding

rinciples.
p [2 I 2. Risk Identification I

*  PIEVC protocol is one tool that B B Anelas
can support this approach.

4. Risk Evaluation
e Assessment should also look at

different climate change
scenarios.

5. Risk Mitigation
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CENTRE FOR

CLIMATE
SERVICES




RISK IDENTIFICATION

Each risk should be assessed in the following order:
A. Climate change hazard* (e.g. projected increase in
precipitation)
B. Impact on asset (e.g. overflow of a wastewater treatment
plant)

C. Consequence of impact (e.g. which resulted in increased
risk to public health)

*Important to consider climate change hazards posed by:
* extreme events (e.g. increased storm intensity)

* incremental/slow onset events (e.g. gradual changes in the
freeze-thaw cycle)
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OBTAINING CLIMATE HAZARD DATA

* |dentify climate variables and data by understanding what
your asset is vulnerable to (e.g. freeze-thaw cycles)

e Start with high-level resources (e.g. maps) to screen for
relevant hazards, and then drill down into the data

* Climate services like those found on the CCCS website and
from the Climate Services Support Desk can be helpful to
clarify which resources may be available
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RISK/CONTEXT DETERMINES
APPROPRIATE DATA

The CCCS is here to help you understand which data is appropriate to identify
climate risks in your contex

*  Resolution: GCM (100 Km?) vs. statistically downscaled (10 Km?)
*  Future and historical:

*  Historical: Gridded data vs. weather stations

*  Future: RCP 2.6, 4.5, or 8.5 emission scenarios
e Variables: Temp, precip etc. Each variable has its own limitations

 Time period: appropriate time period dependent on lifecycle of asset
(also time intervals: daily, monthly, seasonal, and annual)

e  Value type: anomaly and/or actual

*  Percentiles: Range of projections considered dependent on risk threshold
(e.g. 95 percentile used for higher risk critical infrastructure )
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EXAMPLES
CLIMATE DATA AND INFORMATION
AVAILABLE
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HISTORICAL LOCAL CLIMATE CHANGE
BURLINGTON REGION

The local climate is already changing
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PROJECTED CHANGE IN BURLINGTON:
ANNUAL MEAN TEMPERATURE
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PROJECTED CHANGE IN BURLINGTON:
SEASONAL PRECIPITATION

Looking only at the high-emission scenario (RCP 8.5)
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PROJECTED CHANGE IN BURLINGTON:
WINTER SNOW DEPTH
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THANK YOU

Questions?

Website: Contact:
English:
www.canada.ca/climate-services Q 1-833-517-0376
Francais:
www.canada.ca/services-climatiques
@ info.cccs-ccsc@canada.ca
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http://www.canada.ca/climate-services
http://www.canada.ca/services-climatiques
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CCCS WEBSITE

www.canada.ca/climate-services/

Immigration v Travel v Business v Benefits v Health v More services v

Home = Environment and natural resources = Weather, climate and hazards = Climate change = Canada's climate plan

= Adapting to climate change in Canada

{0

o ol
Library of climate Climate information Climate Services Display and
resources basics Support Desk download climate
Datasets, tools, guidance Climate change concepts, 1-833-517-0376,® data
and related resources trends and role of climate Get help from our climate View selected climate
information in decision- experts to find, understand datasets on maps or

making and use climate information download data


http://www.canada.ca/climate-services/

CLIMATE INFOMRATION BASICS:
TRENDS & PROJECTIONS

Temperature, Precipitation, Sea Ice, Snow Depth

Patterns of temperature change in Canada

The mean {average) annual temperature in Canada increased by 1.7°C from 1943 to 2016. Warming has been even stronger in the North, particularly in winter.
The mean annual temperature in northern Canada has risen by 2.3°C over this same period.

Future changes in temperature will be determined mainly by the amount of GHGs emitted. There is a large range of possible futures, which are described by
different emissions scenarios. In general, higher global emissions scenarios project greater warming.

Compared to the recent past (1986 to 2005), mean annual temperature in Canada is projected to increase by 1.8°C to 6.3°C' by the end of the century. During
the same period, summer temperature in Canada is projected to increase by 1.4°C 10 5.4°C. Mean winter temperature is projected to increase by 2.4°C ip 8.2°
e

Find temperature data in the library of climate resources.

Includes:

* Key concepts

* Patterns over time
* Impacts of change
* Adapting to change
e Otherresources
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CLIMATE INFORMATION BASICS:
SCENARIOS & MODELS

Figure 1: Change in global average temperature relative to the 1986-2005 reference period

E = = Historical R .

@ 5| === RCP 8.5 - high global emission scenario DeSC"beS.

% = RCP 4.5 - moderate global emission scenario ° EmiSSion

@ 4 === RCP 2.6 -low global emission scenario .

e scenarios

2  Models &
(=] . .

- projections
§ « Uncertainty
s «  Ofher

£ resources
2

2

(@)

T I I 1 1 1 T
1900 1925 1950 1975 2000 2025 2050 2075 2100

Year
This figure shows changes in global average temperature, relative to the 1986 to 2005 reference period, simulated by 29 global climate models from the Coupled
Model Intercomparison Project, Phase 5 (CMIP5).
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Climate data viewer

Use the data viewer tool to view climate data on the map below. Begin by choosing one of the available datasets. There is a detailed description of the selected
dataset below the map. You can zoom to a specific geographic location or click on the data for additional information. You can specify datasets, variables and

other options using the drop-down menus at the top of the map.

For help, see the help file or click the “?” icon in the bottom right corner of the map.
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Downscaled future changes Mean temperature Annual High emission
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Climate data viewer

Use the data viewer tool to view climate data on the map below. Begin by choosing one of the available datasets. There is a detailed description of the selected
dataset below the map. You can zoom to a specific geographic location or click on the data for additional information. You can specify datasets, variables and
other options using the drop-down menus at the top of the map.

For help, see the help file or click the *?" icon in the bottom right corner of the map.
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Climate data viewer

Use the data viewer tool to view climate data on the map below. Begin by choosing one of the available datasets. There is a detailed description of the selected
dataset below the map. You can zoom to a specific geographic location or click on the data for additional information. You can specify datasets, variables and
other options using the drop-down menus at the top of the map.

For help, see the help file or click the “?" icon in the bottom right corner of the map.
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Climate data viewer

Use the data viewer tool to view climate data on the map below. Begin by choosing one of the available datasets. There is a detailed description of the selected
dataset below the map. You can zoom to a specific geographic location or click on the data for additional information. You can specify datasets, variables and
other options using the drop-down menus at the top of the map.

For help, see the help file or click the “?” icon in the bottom right corner of the map.
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Climate data extraction Statistically downscaled climate scenarios

tool

Use the climate data extraction tool to download climate data from the selected Environment and Climate Change
Historical and future Canada’ datasets.

* Emissions scenario (Required)
© Learn more about emissions scenarios

Low emissions scenario (RCP 2.6) E‘

* Time interval / Time of year (Required)
0 Contact the Climate Services Support Desk if you're interested in daily data

Annual E

* Value type (Required)

Anomaly values E
* Ensemble percentile (Required)

£ ~antact the Climate Services Support Desk if you're interested in individual model output
h more about percentiles

Key Points: e |

- Advanced users

- Find, map and
download lear average © User defined range

- Download formats f average range (Required)
depends on dataset: 00 o

range

H pwnload format (Required)
' CSV fl |es for hct the Climate Services Support Desk if you'd like data for a single grid point only
SpreadSheetS planation of data formats

.GeoTIFF forGIS | |-
. N etC D F vanced options
...and more

el XXl

Data download link

® Download: Statistically downscaled climate scenarios
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LIBRARY OF CLIMATE RESOURCES

Library of climate resources

This is a collection of links to climate datasets, tools, guidance and related resources. The sources include the federal government, provincial and
territorial governments, national professional organizations, ciimate consortia and established international organizations. It can be useful for impact
vuinerability and risk assessments, and for adaptation planning

Refine your search using the search filters. You can also type up to 5 keywords in the search bar

© If you have questions, contact the Climate Services Support Desk

» Explanation of the different resource types

Search records

Search n

Showing 1 - 10 of 325 resuits Order by Name ascending |~
Search filters ciearan
7 Steps to Assess Climate Change Vulnerability in Your Community | Guidance Y Sector
This workbook helps communities plan for cimate change by assessing vulnerability to identified hazards O Agricuiture (26)
Organization: Government of Newfoundland and Labrador, Memorial University O Coastal management (30)
Cudh moremcimnbine 0O Ecosystems and biodiversity
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CCCS WEBSITE
DATASETS AVAILABLE
Historical Data

* Climate normal* (1981-2010) at weather stations (values)
- Variables: Mean temp, daily min temp, daily max temp

- Timescales: Annual, monthly
- Formats for download: CSV, GeoJSON

* Adjusted historical climate data at weather stations (trends)
- Variables: (Dependent on the station) Mean temp, daily min temp, daily max temp, total precipitation,
wind speed, sea level pressure, station pressure
- Timescales: (Dependent on the station) Annual, seasonal, monthly
- Formats for download: CSV, GeoJSON

* Canadian Gridded Temperature and Precipitation Anomalies (CANGRD)
- Resolution: 5o Km
- Variables: Min temp, max temp, and mean temp, total precipitation
- Timescales: Annual, seasonal
- Formats for download: GeoTIFF, NetCDF

* Changes in Temperature and Precipitation (trends) — Gridded data
- Resolution: 5o Km
- Variables: Mean temp, total precipitation

- Timescales: Annual, seasonal
- Formats for download:GeoTIFF, NetCDF

CANADIAN N2 .
CENTRE For | ¢ 1f *Climate normal: the average value of

CLIMATE » i
SERVICES a® a variable over three decades




CCCS WEBSITE
DATASETS AVAILABLE

Future Projections
Time periods: 2021-2040 [ 2041-2060 [ 2061-2080 [ 2081-2100

* Future climate simulations (global climate models) — Gridded Data
- Resolution: 100 Km
- Variables: Mean temp, total precipitation, surface wind speed, sea ice concentration, sea ice
thickness, snow depth
- Timescales: Annual, seasonal

- Scenarios: High Emissions, Moderate Emissions and Low Emissions
- Formats for download: NetCDF, GeoTIFF

* High resolution future climate simulations (downscaled) — Gridded Data
- Resolution: 10 Km
- Variables: Daily max temp, daily min temp, mean temp and total precipitation
- Timescales: Annual, seasonal
- Scenarios: High Emissions, Moderate Emissions and Low Emissions
- Formats for download: NetCDF, GeoTIFF
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