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* Are We There Yet?
Applying Sustainability Indicators to Measure Progress on Adaptation
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Why measure?
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Show progress in moving from
unawareness to action on adaptation

Document impacts on the investment of
resources and demonstrate accountability

Provide information to improve future
adaptation activities

Determine whether investments have
been the most efficient or cost-effective

Raise the profile of the issue




How to measure?
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- Measuring against baselines
- An initial measurement is taken, this measurement is taken again
at various intervals to gauge the effectiveness of strategies aimed

at making progress on this indicator.

- Measuring against definitions
- Establishment of a definition or “end-state” that one is working

towards, then through consensus building (for example) around
what success towards this definition looks like the issue becomes

resolved.

- Measuring against project objectives
- Incorporating measurement at the activity or initiative level — or

Incorporating measurement throughout the project — as opposed to
ICLEI

the beginning and the end. -
Adapted from: Brown, C., Shaker, R.,& Das, R. (2018) for Sustainabilty 3



Challenges in measuring progress on adaptation

= Underlying conditions will change,
as will the climate

= Multiple contributors to success or
failure (attribution)

= In many instances it is a case of
measuring avoided impacts
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The Use of Climate Change Adaptation

Indicators in OECD Countries

Scope: Examination of adaptation indicators that have been developed to
monitor and evaluate action on climate change adaptation in OECD countries
Purpose: Assess whether the identified indicators can contribute to monitoring
and/or evaluation climate change adaptation efforts in Canada

Ultimately to connect Canadian public sector agencies and institutions with
appropriate international approaches currently being used or suggested
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Indicators

Australia (14)
Finland (7)
France (245)
Germany (23)
Japan (4)

Mexico (4)

New Zealand (13)
Turkey (22)
United States (23)
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Matrix Category

Description

Indicator name (reframed for
Canadian context)

Action associated with indicator
or end target / objective

Country of origin

Indicator status

Focus area

Matrix Category

Description

Climatic change / impact
addressed

Background information

Is the indicator part of a
broader conceptual framework
or monitoring & evaluation
process?

Metric for measurement

Baseline information required

Was the indicator developed by
the natlonal, subnational, or
local government?

Were any aconomic
considerations provided? (e.g.,
cost of collecting data, staff
time for implementation, etc.)




So what?
What did we learn after doing this work?

It Is one thing to have access to a bank of indicators, but
should be careful in picking effective indicators:

RELEVANT and VALID
Built iInto PLANNING and ACTION SETTING efforts

CLEAR and EASY TO UNDERSTAND
RELIABLE
ACCESSIBLE DATA



Adaptatlon Planning and M&E

- Status of adaptation in Canada — still much focus is on
measuring progress not effectiveness of actions

- Setting out monitoring and measuring plans early
- Tracking progress:

- Assess whether you are continuing towards your adaptation vision and
goals;

- Know more accurately where, to what extent, and against which impacts
your community is most vulnerable;

- Know whether the actions in the adaptation plan are producing the
results that were anticipated; and

- Celebrate your first steps in becoming more adapted!

- Adjusting your plans as needed ICLEI

Local
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for Sustainability 10



Leveraging M&E for Implementation

- Using M&E to overcome common constraints to
Implementation

- Clarity/specificity of option
«  Maintaining momentum

- Building a business case
- Stakeholder buy-in

- Political will

- Competing priorities




Expert Panel on Climate Change Adaptation &
Resilience Results (EPCCARR)

- To provide advice to the federal government on measuring
progress on adaptation and climate resilience

- Panel consists of academic, private sector, government,
non-government, youth, and representatives of Indigenous
governments and organizations

- A final report to the Deputy Minister of ECCC by March 31,
2018

- The Report will be made publically available in spring 2018
- https://www.canada.ca/en/environment-climate-

change/services/climate-change/adapting-climate-
change/expert-adaptation-resilience-results.htmi



https://www.canada.ca/en/environment-climate-change/services/climate-change/adapting-climate-change/expert-adaptation-resilience-results.html

Thank you!
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Ewa Jackson
Managing Director, ICLEI Canada

E: ewa.jackso@iclei.org
T: 647-728-4387

GET ALL THE
INFORMATION YoU CAN,
WEe'LL THINK ¢F A

USe FoR (T LATER.

Source: V1shal.com
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Applying Sustainability Indicators to
Measure Progress on Adaptation
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pCIsan Ahi_r Challenges measuring progress
arnersiiP on adaptation

* Adaptation is not an objective or an end-point

* Uncertainties are inherent when implementing adaptation
interventions

* In adaptation it is a case of measuring avoided impacts
* Tracking towards a ‘moving target’

e Adaptation spans multiple scales and sectors

e There is no one set of indicators or monitoring and evaluation
approaches
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Scope: Examination of sustainability indicators drawn from
four Canadian sectors, and their application as adaptation
indicators:

Purpose: Assess whether the identified indicators can
contribute to monitoring and/or evaluating climate change
adaptation efforts

-
-
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Infrastructure Flood

Management Management
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@ ICLEI

) Local
Clean Air Governments

Partnership for Sustainability

18




Clean Air . .
Partnership Review and Guidance Team

*Toronto Public Health *Institute for Catastrophic Loss Reduction
eLondon/Middlesex Health Unit *Ontario Centre for Climate Impacts and
Adaptation

*Northern Climate Exchange
*Health Canada Climate Change and Health

*Colombia Basin Rural Development Institute Office
*McGill Climate Change Adaptation Research *Clean Air Partnership
Group

*ICLEI Canada
*Health Canada Climate Change and Health
Office *Greater Toronto Area Clean Air Council
*Transport Canada * Southern Ontario Municipal Stormwater
Management Discussion Grou
*Toronto and Region Conservation Authority g P
*Institute for Catastrophic Loss Reduction
*District of Saanich, BC

*Measuring Progress Working Group

19
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Clean Air .
partnership Data Collection

*Electronic structured survey
*Followed up with structured interview where necessary

*Targeted to local, provincial, or national private, non-governmental
and public sector agencies working in the four focus sectors

*A general category was also established

*NOT comprehensive

Sector

Coastal Management Flood Management Heath Infrastructure

Federal
Municipal

Jurisdictional Levels

20



@,

Clean Air

Partnershi . .
® Indicators Overview

What type of indicators did we collect?

* A variety of process and outcome-based sustainability
orientated indicators, including:

Descriptive/ Informational Indicators
Performance Indicators

Benchmarking/ Baseline Indicators

Policy effectiveness indicators
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Research Methodology

How was our analysis conducted?

* Vetting indicators to determine what indicators are “Applicable,” “POTENTIALLY
Applicable” and “NOT Applicable” to monitoring/evaluating climate change
adaptation efforts using the following criteria:

Applicable

» Has clear application to
adaptation

«Can be used by one or more
jurisdictional level

22

POTENTIALLY Applicable

*May require some
modification to be
relevant to adaptation

(please specify the nature
of the modification

NOT Applicable

*No clear application to
adaptation

*No clear application to
adaptation at any
juridictional level




Clean Air
Partnership

Research Methodology
132

Applicable POTENTIALLY Applicable NOT Applicable

*Has clear application to »May require some *No clear application to
adaptation modification to be adaptation
*Can be used by one or more relevant to adaptation *No clear application to
jurisdictional level (please specify the nature adaptation at any
of the modification juridictional level

23
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Indicators Case Study Series

Overview

* Presents 40 sustainability orientated indicators identified as
applicable to adaptation

* Designed to be high level and easy to read

Potential Users/audience:

* Municipalities

* Provincial and Regional Governments
* Federal Government

* Sector agencies

Purpose:
* Provide examples of what is possible with respect to measuring
progress on adaptation
* Serve as a starting point for continual examination of process and
outcome-based indicators from varying sectors -
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Partnership Quick Facts Section

Themes: _I_ i *

Human Health . N . .
Stormwater i Well-Being C o0 VerSitY  Planning Emergency Transportation
Management

-
Human and Financial Resource Q e

Requirements:

25
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Clean Air  Factors to Consider Section
Partnership

Rationale

Metric

Geographic Scale

Baseline

Applicability to Adaptation
Contextual Information
Frequency of Data Collection
Complimentary Indicators
Limitations

Potential data sources

More Information

26
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Number of City Facilities Offering Extended Hours

Quick facts: A

Human Health
and Well-Being

Human Resource Cost
Needs

The:

Factors to consider

Rationale This indicator i the iti capacity i that result from extended shoulder seasons and
‘Warmer summer which has y and other resource implications
Metric Total number of facilities offering extended hours during summer and shoulder seasons

Geographic Scale | Municipal

Baseline Total number of recreation facilities in the municipality

Applicability to Extended hours at city facilities such as; splash pads, open cooling centres, swimming pools and libraries during hot

Adaptation summer days and extended shoulders season help to reduce excessive heat exposure and reduce heat related
illness.

Contextual ® Heat events often increase the frequency and severity of heat-related illness (i.e.: heat stroke), dehydration,

Information degraded air quality leading to illness, premature mortality from cardiovascular and respiratory causes,

creased risk of cancer, and vector borne infectious diseases.

o F ions particularly to these heat effects include infants, seniors, chronically ill, those with
existing cardiovascular and respiratory illness, those working outdoors for extended periods of time, individuals
without access to adequate shelter or cooling mechanisms and those living in areas with poor air quality.

2 Municipalities or health units provide cooling options to residents who do not typically have access to cocling

Frequency of Annually
Data Collection

Complimentary * Number of climate change related public events *" Number of people reached out to/contacted via
Indicators + Percentage of people with high levels of social outreach efforts related to the adopted of a behaviour
support change

# Number of days when air quality index is poor

Limitations There is a lack of uptake of cooling facilities during extreme heat alerts and therefore even though facilities may be
offering extended hours they are not necessarily being used by residents. In applying the indicator to adaptation,
the indicator assumes a policy on extending hours based on heat alerts within a municipality already exists.

Fotential Data Parks, Forestry & Recreation Departments
Sources Public Health - Heat Health Alert Systems
Media Content Analysis
More City of Toronto: Extended Hours During Extreme Heat Alart
Informaticn Erotecting Vulnerable People from Health Impacts of Extreme Heat

Extreme Heat Event Guidelines: User Guide for Health Care Workers and Health



Clean Air Health: Percentage of Population Under
Partnership Water Quality Advisory

Percentage of Population Under Water Quality Advisory

Quick facts:

Human Resource Cost
Needs

Factors to consider

Rationale This indicator can be used to track compliance with regulated standards for drinking water treatment, particularly
in rural areas with high prevalence of small water systems.

Metric Murmnber of people under a drinking water quality advisory/total population

Geographic Scale | Municipal

Baszeling Mumber of paople under a drinking water guality advisory in previous years

applicability 1o wiater quality is an important factor with regard to human health and well-being. Water security, namely the
Adaptation access to sufficient quantities of water of an acceptable guality, is a growing concern in the face of climate change.
concerns include taste and odor problems in drinking water, altered runoff and groundwater recharge due to

higher temperatures, and water contamination issues due to run-off during heavy precipitation events.
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Health: Percentage of Population Under
Water Quality Advisory

Contextual
Information

= The guality of water is already under stress in many regions in Canada, due in large part to environmental
stresses and water intensive industries (e.g. agriculture, manufacturing). Heavy rainfall or flooding can increase
waterborne pathogens that are sometimes found in drinking water, and warmer water temperatures can lead
o an increase in micro-organizms found in lzkes and streams [Environment Canada, n.d. B).

= For low-lying areas and areas with higher water tables, water quality is an ongoing issue that gets exacerbated
by a changing climate. Higher water temperatures could decrease dissolved oxygen levels and increase the
growth of algae and bacteria, while rising sea levels increase the risk of salt water intrusion in groundwater.

= Boil water advisories are the most common type of advisory and are issued when the quality of drinking water
is suspected or confirmed to be compromised. Do not conswme or Do not use advisories are typically used when
& chemical contaminant is suspected or confirmed in a drinking water supply [Environment Canada, n.d. C).

Fraguency of
Data Collaction

annuzlly

complimentary

~ Water quality

Indicators +" Mumber of coliform forming units (CFU) of E-coli per 200 ml of surface water samples
+ Duraton of water quality advisory

Limitations This indicator does not speak to the duration of the advisory, as some can go on for years. Furthermaore, testing of
private water supplies is typically the responsibility of the owner of the supply {e.g. wells on private property) and
mizy fall outside of the responsibility of 2 municipality te track and issus advisories. It is also worthwhils to note
that in certain instances, particularly in rural settings, it may be more appropriate to track this indicator within a
watershed as opposad to a jurisdiction.

Potential Data Municipal Water Departments Prowvincial Health Departments

Sourcas Public Health or Regulatary Authorities Conservation Authorities
Environment Canada watershed Councils

nore Environment Canada— Drinking Water Advisories in Canada

Information Lenters for Dizezse Control and Frevention —Drinking Water




Clean Ajr Coastal Mgmt: Length of Coastline with Soft
Partnership Shoreline and Natural Buffer Techniques

quickfacts: b é

Biodiversity
Themes Human Resource Cost
Needs
Factors to consider
Rationale This indicator documents prograss in transitioning from hardened to soft shorelines as a measure of increasing
biodiversity and ecosystem function.
Metric Length in metras
Geographic Scale Municipal, Provincial, Federal
Baseline Locations where soft shoreline and natural buffer technigues have been applisd
Applicability to Coastal and near-shore areas support a3 wide range of human activities. The removal and replacement of coastal
Adaptation wegetation with hardened infrastructure can lead to erosion and damage to natural habitats. In addition, as sea

level rizes and storm intensities increase with climate change, hardened infrastructure and built defences will not
adequately protect shoreline development from damage as effectively as coastal plants and natural beaches.
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Clean Air Coastal Mgmt: Length of Coastline with Soft
Partnership Shoreline and Natural Buffer Techniques

Contextual = As documented in the graphic below, a soft shoreline with natural buffers is a much stronger defence against
Information storm surges and sea-level rise. Underwater foliage creates drag on waves, perous and sloping bottoms absorb
wave energy, and living roots and woody debris on shore can prevent additional erosion (RAO, 2014).

Frequency of Data | Bi-annually

Collection

Complimentary ¥ Percentage of ceastline where scft shoreline and natural buffer technigues have been applied of total coastline

Indicators

Limitaticns Not all shore softening technigues are as effective as others, nead to ensure that uszer is applying the correct
technique for the correct location.

Potential Data Ministries of Environment

Sources Ministries of Matural Rezources

Diepartment of Fisheries and Oceans

More Information Protecting Your Community’s Coastal Assets—Llocal Leadership in Marine Planning

HAEDENED SHORELINE SOFT SHORELINE WITH NATURAL BUFFERS
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Clean Air Infrastructure: Estimated Percentage of
Partnership Water Loss in Distribution System

Estimated Percentage of Water Loss in Distribution System

Quick facts: ;9; é

Water
Themes Human Resource Ccost
Needs

Factors to consider
Rationale This indicator reflects the estimated amount of water losses arising from leaks in the water distribution system.
Metric Percent difference between the total amount of water and the quantity of water distributed to users
Geographic Scale Municipal
Baseline Estimated quantity of water and the estimate quantity of water distributed to users in a previous year
Applicability to Water availability isszues resulting from climate change are exacerbated by vast leakages in water distribution
Adaptation systems. Leakages can largely be attributed to the abundance of aging water infrastructure systems that have

exceeded service life, a lack of maintenance on water distribution systems due to infrastructure deficits,

inefficient water usage and conservation practices, as well ballooning urban populations that were not accounted

for in the design of water infrastructure systems.
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Clean Air

Infrastructure: Estimated Percentage of

Partnership Water Loss in Distribution System

Contextual
Infarmation

= Water resources in many parts of Canada are expected to become less abundant in the future. Ground water

sources are also challenged by finite recharge in the face of increasing populations. Additonally, we expact

an increased demand on future water resources, particularly during summer months and extreme heat events.
= Water is a finite resource that is essential to sustain life, and as such its vulnerability to the impacts of climate

change will have significant social, economic and ecological implications for communities across Canada (Simon

Fraser University Adaptation to Climate Change Team, 2011; TRCA and E5354, 2012).

Frequency of Data | Annually

Collection

Complimentary ¥ Water quality ¥ Percentage Probability of Unacceptable Performance
Indicators ¥ Daily volume of water used per person [FUP)

Limitations Depending on the guality of the monitoring technolegy used, the margin of errar related to estimataed water loss

data at the municipal level may be high. In order to appropriately inform adaptation decision making, high quality
metre monitering technology must be installed on urban water distribution networks. Furthermere, the indicator
does not identify the location of the loss and instead focuses on the amount of loss only. It is also important to
note that many water distribution systems operate with relatively hizh levels of inherent loss. As such, relatively
high loss levels do not necessarily imply corrective action is reqguired.

Potential Data
Sources

Water Supply and Distribution Infrastructure Managers
Municipal Revenue Departments

Mere Information

\ai iz i o . oninC )
MWater Resoyrce Mangzement
- -
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Flood Mgmt: % Compliance with Municipal

Clean Air Mandatory Downspout Disconnection Program
Partnership

6 Percent Compliance with Municipal Mandatory Downspout Disconnection Program

Flood
Management

Quick facts: a _I_ é

Infrastructure Stormwater

Themes Human Resource Cost
Needs

Factors to consider
Rationala This indicator provides an understanding of compliance with the mandatory downspout disconnection by-laws.
Metric Number of private properties that comply with municipal mandatory downspout disconnection program
Geographic Scale Munmicipal
Baseline Total number of properties in the municipality
Applicability to Compliance with downspout disconnection by-laws may help to reduce incidences of basement flooding, sewer
Adaptation backups, and combined sewer overflow discharges in the event of extreme precipitation and flooding events.
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Clean Air Flood Mgmt: % Compliance with Municipal
Partnership Mandatory Downspout Disconnection Program

Contextual = Large volumes of water can be collected from roof tops during extreme precipitation events. When this water

Information is directed to storm, sanitary, or combined sewer systems, sewers can become overwhelmed and the risk of
basement fleoding increasas. In the event of a combined sewer overflow, polluted water may also be
released into local waterways (Kovacs, Guilbault, & Sandink, 2014).

= Downspout disconnection is as a key source control measure that helps reduce the amount of stormwater
runoff entering municipal storm, sanitary, or combined sewer systems (City of Toronto, 2013).

Frequency of Data | Intermittently

Collection
Complimentary ¥ Mumber of climate change related public events »" Reported number of properties experiencing flooding
Indicators ¥ Citizens attending neighbourhood emergency »" Mumber of rain events that exceeds municipal
preparedness presentations/events stormwater design standards
¥ Percentage of population(s) under a water quality ¥ Mumber of implemented green infrastructure
advisory projects per year
Limitations Mandatory downspout disconnection by-law enforcement may be limited in some jurisdictions. Furthermaore, if
impermeable surfaces exist at the lot level, downspout disconnection may not be an effective climate change
adaptation measurs.
Potential Data Recorded results from partial and curbside property inspections
Sources Public Works divisions

By-law Enforcement Services
Water, Wastewater andfor Stormwater Management Departments

Mere Infarmation Toronte Mandatory Downspout Disconnection
Quebec City: Persistent Communication to Homeowners
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Indicators Overview

Number of days when air quality index is poor
Asthma emergency department visits: volume and median length of stay
Area of catchment directly tied to a stormwater system

Number of rain events that exceed municipal stormwater utilities design standards

Area covered by integrated stormwater management plans

Number of implemented Green Infrastructure projects

Number of households prepared for a seven day emergency
Number of external partnerships on adaptation

Percentage Probability of Unacceptable Performance (PUP)
Total number of residences at risk of coastal flooding

Risk register
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Indicators Overview

Reported number of properties experiencing flooding
Percentage of total area served by stormwater ponds
Number of combined sewer overflows

Percentage of people with high levels of social support

Percent compliance with municipal mandatory downspout disconnection
program

Number of city facilities offering extended hours during summer and shoulder
season

Number of planning mechanisms implemented to protect against flooding
Annual cost of road maintenance

Total number of emergency responders

Spatial location of green space

Use of climate change adaptation terminology in plans or policies
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clean Air Indicators Overview
Partnership

Part 1: Percentage of implemented adaptation actions

Part 2: Number of measures that indirectly address adaptation
Annual change in wetland area

Percentage of population under water quality advisory

Local renewable energy projects and kilowatt capacity
Percentage of land in food production

Estimated percentage of water loss in distribution system

Change in integrated stormwater management plans
Rating of water quality measurements

Number of weather related transit service disruptions
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Final Thoughts...

Examining the applicability of emerging sustainability to adaptation could
further our understanding of how we can measure adaptation progress

As adaptation remains an evolving field, sector agencies need to measure
progress in an ongoing and consistent fashion that is resource efficient,
appropriate to their unique adaptation actions and local climate impacts

The continual emergence of new and interesting indicators is anticipated as
we progress into a more erratic climate future.

Focus on the attainment of a set level of a certain indicator runs
counterproductive to the iterative organizational and behavioral changes
required for the successful implementation of adaptation strategies
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ICLEI Canada
647-728-4387
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Clean Air Partnership
416-392-0254
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This project was made possible with support from Natural Resources
Canada through the Adaptation Platform
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