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Big questions for the future of Canadian cities cm:z

e How to steer investments in urban infrastructure towards better health and equity for
all Canadians?

« What environmental risks are most responsible for Canada’s chronic disease burden
and for who, at what ages are policy interventions most effective or conversely less likely
to reverse or halt progression?

* How to maximize public health benefits in the measures taken by Canadian cities to
achieve net zero carbon emissions and adapt to climate change?

e How best to compile and share the environmental data needed to address these
guestions and to accelerate and evaluate progress?
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Data are an essential element to addressing these questions o

(14

Standardized, open data collection
would support knowledge sharing
and identification of approaches
that can be effective across different
communities.

THE HEALTH
COSTS OF
CLIMATE CHANGE How CANADA CAN

S o E LANC

health in the short term and long term.”

The 2020 report of the Lancet Countdown on
health and climate change

“Unless the global COVID-19 recovery is aligned with the
response to climate change, the world will fail to meet the
target laid out in the Paris Agreement, damaging public

it disices (O et

Governments should invest in research
on emerging, unknown, and local climate
change health impacts.
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REDUCING URBAMN HEAT ISLANDS
TO PROTECT HEALTH IN CANADA

AN INTRODULCTION FOR PUBLIC HEALTH PROFESSIONALS

(14

Evaluating the effectiveness of UHI-reduction
actions to public health is important and remains an
area for further work [...] There’s a need for heat-
health vulnerability maps to municipalities.




“Groups that are disadvantaged because of disproportionate exposure to hazards [...] @
and poverty are often more vulnerable to the health risks of climate change’ CANUE
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Finding a patch of green: COVID-19 highlights R |
inequities in Toronto park space, experts say

f ¥ & = in

CBC analysis finds mary Toronto neighbourhoods with least amount of park space
[SRr CHPILE e SATTICANTY

= Vancouver's Downtown Eastside can get
& dangerously hot; the answer is more trees
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[ L A I | I I l I I !I Vi Neighbourhood gets hatter than other parts of Metro Vancouer due to trapped heat,
| lack ol greensry

Planning for Transit

. Equity in the GTHA:

| Quantifying the Accessibilty Marginalized groups experience higher
| Activity Participation Relationship cumulative air pollution in urban

¢ for Low-income Households Canada
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CANUE is advancing efficient, local to national application of @
environmental health data CANUE

—> Epidemiological studies
Is there a relationship with health? If so, how strong
and who is most vulnerable?

>y Population exposure surveillance
Where are the biggest issues and how many people
live there? How is it this changing over time?

Mo —
g

Knowledge transfer /exchange
to move policy

How can changes in urban form:

* improve health and equity?

* reduce or increase exposures?
* reduce healthcare costs?

* engage communities?

What investments in our cities can mitigate impacts of
climate change on health?
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Environmental Health research landscape in Canada CIHRTE&.‘SE
aniviengt CANUE
BEFORE CANUE: siloed exposure data, ad hoc linkage to health databases
—— - DIFFICULT TO
ar: COMPARE
— T @ - DIFFICULT TO
— REPRODUCE
— - DIFFICULT TO
— REUSE
M é} —>
\ - TIME-
@ CONSUMING or
SECURE HEALTH REDUNDANT
PATA LINKING
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Environmental Health research landscape in Canada CIHR'IFE.‘SE
et CANUE
WITH CANUE: “FAIR” data: Findable, Accessible, Interoperable, Reusable
N .
— - @ - STANDARD
- > METRICS
& 20
N~
/ . . - STUDIES CAN BE
/.||i\ v - REPRODUCED
‘ Q@ N .o. @
~ [
CANUE - CAN BE USED BY
— - MANY
., & RESEARCHERS
& g
a " &
- EFFICIENT FOR
SECURE PEALTH ® HEALTH DATA
_ _ - HOLDERs
oo
INDEXED TO ava @
POSTAL CODES ~> ACADEMIC USE
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The Canadian Urban Environmental Health Research Consortium az

ADVANCING RESEARCH ON URBAN LIVING AND HUMAN HEALTH

INCREASED SCIENTIFIC UNDERSTANDING of the interactions among the physical features of the urban environment and health will lead to cost-effective actions promoting healthy childhood development and aging,
reducing the burden of chronic disease, and minimizing the impact of changing environments.

DATA AND TOOLS LINKING TO HEALTH NEW CAPACITY AND EVIDENCE

We use and develop tools to process complex We provide data directly to researchers and a We are a pan-Canadian initiative bringing together

data from diverse sources into a simple, easily wide range of health data organizations who pre- individuals across different sectors and providing
readable common format. link and distribute data securely. a one-stop shop for environmental exposure data
in Canada.

CANUE DATA PORTAL

* Nitrogen Dioxide

* Fine Particulates

* Sulfur Dioxide

* Ground-level Ozone

* NDVIgreenness

* Nighttime Light

* Heat & Cold events

* Rain, Snow & Soil Moisture

HEALTH DATA PARTNERS

. =) CANUE data are sent directly to health data > 260 members
Y

organizations so researchers can have one-
& From academia, governments, and NGOs

1 ! stop access to environmental and health
'x_e-i data:
t* él}? 10 Canadian provinces

!l"l

9 1"'= :‘1 .
E"\!";._ka?é_klﬁ Cﬂnpﬂth ﬂem-lﬂm Manitoba @ 9 Countries

G populationdatas
Local Climate Zones r
Material & Social Deprivation

Marginalization Health

Pokcy
Gentrification CANADA'’S LARGEST eTomor et . e . .
Active Living Index AGING COHORT ~ ,SoNADAS LARGEST ADMINISTRATIVE HEALTH Multiple disciplines including data
Afcess tlo Employment science, environmental exposure
Ultraviolet .
COMING SOON assessment, public health, urban
) ] E: We are now working on the next wave of . . .
* Food environment 3, CHILD & pre-linking with Canada’s wealth of census- planning, public policy and more...
* Noise im based cohorts, surveys, and administrative

Sl

* Transportation health data via the Pan-Canadian Real-World

. Wi g : >800,000 locations CANADA’S LARGEST Health Data Network.
Hi-res satellite-derived metrics ’ BIRTH COHORT

COLLABORATING NOW TO BUILD THE FUTURE g CONTACT: info@canue.ca

We see the future as a global living laboratory that connects international environmental health

researchers and knowledge users with a common goal to increase human wellbeing . We are looking to ME https://canue.ca
connect with major cohorts and data initiatives around the world.




CANUE Data Portal and Tools

Canada’s prime source for nationally-consistent urban environmental data

BATA FORTAL AW A E AT MAPR REOWEEF TATA SEQ DATA W LA TED AR

CANVUVE DATA PORTAL

DATA PORTAL

# Available Data

i Q

9 Annual Datasets

= Greenness
@ Landsat - Annual
@, Landsat- Growing

% Greenness - Landsat - Annual (annus ataset

Dataset Description Data Source and Quality Assessment Data Use Conditions

Description:

Top of Atmosphere (TQA) reflectance data in bands from the USGS Landsat 5 and Landsat & satellites wers
accessed via Google Earth Engine. CANUE staff used Google Earth Engine functions to create cloud free annual
growing season composites, and mask water features, then export the resulting band data. NDVI indices for each

Support Documentation

Variables

Geographic Coverage!

65.14N , -141.02W

& Home

Available Data

Maintenance and Contact

Season time period were then calculated as (band 4 - Band 3)/{Band 4 Band 3) for Landsat 5 data, and as (band 5 - band
WELCOME TO CANUE DATA PORTAL @, Landsat- Greenest 4)/[band 5 Band 4] for Landsat 8 data. Annual maximum NDVI calculated by Google from Landsat 5 and Landsat 8
Pixel were also accessed via Google Earth Engina, These compaosites are creatad from all the scenes in each annual
e @, Modis - Annual Mean period beginning from the first day of the year and continuing to the last day of the year. All the images from each
o , where the greenest pixel is the
DATA PORTAL W Boma  Reslsteielere available for 2012, due to
» cross-calibration between the
A Available Gata B Gresnness - Landsat - Ar etween NDVI values calculated
ving season {defined as May 1st
a » {e locations in Canada, and for @mﬂx&)‘( UNITED (i ]
41.685,-52.62E
Al Ganasens it coordinate System: Geographic Datum:
- - ation index - annual - growing Coordinate System WGSss4
a L) b
@ i Type: Point Unit: Decimal EPSG:
. a : .' Degree 4326
L] .
a = [-] N vatw sk Geometry Data Source:
a e ¥ DMTI Spatial Inc. postal codes
bl : CHLAMBE B - Arvad! Madn) Viled 1 Poriasl Codd R Ty
t Mg
L ¥ L davraipl maaan WD 31 peosnal ooche range b d
q
Hivlogren Siemimary & o Poslal Cosden wilh
= Skl Walist{ bl iared P Bl | el
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ot
a w - Fokal Cades with Valus:
a = Porital Codes with Mo
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> 80 scientific publications E”
12 mM™Sc and PhD theses

Environment-health association studies Environmental equity research

i P THE LANCET
Urban greenness and mortality in Canada’s largest cities: ;. ary Health

a national cohort study

1T Adicle Baars, Prvey Phertac, Paud & Peters, Hong (i, Aeron wars Deshrkoa, Rirsdal  Maren, B haind Mdnard

Contenty lnts svailable o = oo

Environment International

poutial BOTREPRQR. s iy ar

Comtwer oot wailable ot b i &

Environmental Research Do o e s 0 14 RER———— - . , , - -
[P TR Healthy built environment: Spatial patterns and relationships of multiple m
ARE exposures and deprivation in Toronto, Montreal and Vancouver =

Dany Doiron™', Eleanor M. Setton”, Kerolyn Shairsingh’, Michael Braver’, Perry Hystad™,

Low concentrations of fine particle air Nancy A, Rost', Jeffrey R. Brook

Ambient air pollution and incidence of early-onset paediatric type 1 n —
diabetes: A retrospective population-based cohort study == pollution and mortality in the Canadian -
Michael Elten™", Jessy Donelle’, lsac Lima’, Richard T. Burnett”, Scott Welchenthal ™, CommU"iW Health SUWE:J cohort
Mol B Bl B Lecninadl  f mom vomm Pinmbalonc® Llame Mlanflid § mo— & Biaa it B ki el e e i y
S RS T S S M— [ 1 s e s
,:'*.",1-"?- i 3 Landscape and Urban Planning '_““ - ) . T
L i A P e pan Aasams
—— Road proximity, air pollution, noise, green __@:
Greenspace access does not correspond 1o nature exposure: Measures of ) space al."'d neurologic disease incidence: a -
urban natural space with implications for health research - muutmn_b‘as:ecl COhOI"t SEU?Y ]
Ingrid Jarvis™, Sarah Gergel’, Micke Kochooen”, Matilds van den Bosch' oy man S e =
i b e it e b ) ~ ISR |
@ Early life exposure to air pollution and . B T @ Low Green + High NO2
Crcaaik incidence of childhood asthma, allergic @ Low Green
rhinitis and eczema Complex relationships betwoen groennes, alr pollution, and mortality ina ® High NO2
. . ) population-based Canadian cobort™ =
e L ey

Jubirwy R. Brock’ and Sharen Deil'
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HealthyDesign.city: leveraging CANUE data for “actionable” tools "‘7

CANUE

B Healthy
3 Design
City

TOOLS THAT SUPPORT AN EQUITABLE
AND HEALTHY BUILT ENVIRONMENT

Nationally-standardized
datasets

Supported by:

Public Health . .
I*I Agency of Canada  Enhanced Surveillance for Chronic

Agence de lasante  Disease Program (ESCDP)
publique du Canada




HealthyDesign.City: Two Tools -y

CANUE
HealthyPlace.City HealthyPlan.City
* Aim: Communication, public engagement, awareness e Aim: Analysis and reporting tool with a focus on equity
* Audience: Public health professionals, community * Audience: Public health professionals, urban planners,
organizations, members of the public policy makers
-- BT T SN S I
RSN 7SRl T

Saanich

How healthy is your city?

& Use my location Or Show me the map
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HealthyDesign.City: Built environment characteristics and equity "l"g

CANUE
Amenities Parks and Recreation
3 Diversity of destinations to walk/bike to: Infrastructure that promotes physical activity:
g E * Schools * Recreation centres
et .
g E * Services * Parks
=g + Shopping * Non-car pathways
E g H t . . .
o E ©- Hea Noise and air pollution
%_ 5 ” ; Heat modifying built environment features: Point sources and continuous surfaces:
@ * Large buildings and pavement * Traffic-related pollution
* Tree canopy and large water bodies « Noise
Populations
* Male/Female Reporting Areas
* Under 15/Over 65 « National

* Unemployed/Low-Income/Rent >30% of
income

* |ndigenous identity

* Visible minority

099
taele

* lLarge, Medium and Small Cities

Demographic
Characteristics
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HealthyDesign.City: Timeline -y

CANUE
March 2021 — December 2021 July - December 2022
* Review data options » Review feedback and results of UX testing
* Prioritize indicators * Address pain points
* Review/prioritize existing KT * Improve usability

e Select tool functions

January 2022 January 2023
e Recruit ~100 users (50 per tool)

* Conduct one-to-one UX testing

* Determine pain points

* Feedback and recommendations

Canadian Urban Environmental Health Research Consortium




New frontiers for urban data A\~ 4

Standardized data are powerful!

Example: satellite-based ‘greenness’ measures
(NDVI)

Globally available, consistent metric, high spatial
resolution

10,000+ peer-reviewed journal articles related to
‘greenness’ + ‘health’ + ‘'NDVI’ since 2010

Landsat Missions: Imaging the Earth Since 1972

I L:ndsat 1 July 1972 January 1978
R L:ndsat 2 January 1875 - July 1983
I Landsat3 March 1978 - September 1983
N Landsat 4 July 1962 - December 1983
I Landsat5 March 1984 — January 2013
| Landsat 6 October 1933
Landsat 7 April 1999 -

Landsat 8 February 2013 - RN
Landsatg 2021

1970 1975 1980 1985 1990 1995 2000 2005 200 215 2020 2025 2030

Canadian Urban Environmental Health Research Consortium




New frontiers for urban data

Street level imagery from mobile cameras — Google Street View

Researchers/data developers can virtually visit locations and characterize kinds of
green (trees, grass, etc) as well as vehicles, types of building, people, etc.

1000+ per-reviewed journal articles related to ‘Google Street View’ + ‘virtual’ +
‘audit’ since 2010

Canadian Urban Environmental Health Research Consortium

mmmu Developing and testing a sireet audit tool using Google Street View to
measure amdronmental supporivenass for physical aC[l\"lhf
P Grierwv, M Hillsdon, C Foster - International | 2013 - fbhopa biomedeentral com
Download POF. Reseanch, Open Access. Publshed: 23 August 2013
Developing and testing a streat awdit 100l using Google Streat View to
measie environmental supporthveness for physical acthvity
T 00 Chedby 134 Relsted articles AR 24 versions B9

The promise, practicalities, and penls of vifiually auditing neighborhoods usin|
Google Street View
MOM Badar S M . B Bennetl Thie ANMNALS of the J01T - jounals sagepub.com

Format, Tips on citation download. Download Citation. Downdoad anicle citation data for. The
Promise, Practicalities, and Padils of Vifually Auditing Neighborhoods Using Google Street View
Michasd DM Badar, Stephen J. Moaney, Blake Bannell, and Andrew G. Rundle
7 P9 Chedbyd43 Rolated articles All & versions

peruac) Using Google Street View to audit neighborhood envirenments
AG Rindle, MDM Bader. CA Richards . - American joumnal of . 2011 - Elsevier
Using Google Street View, ressarchers can conduct “virtual® field audits of neighborhoods . 31
Streat View audits can be implemeanted in multiple citbes from ane central lecation, eliminating
travel costs as well as concemns about infrusivendss and research stalf safoty
%r P9 Chedby 480 Related anticles AN 13 versions

mmL Assessing the micro-scale environment using Google Street View. the
virtual s\,fslemanc tool for evaluating pedestnan streetscapes (virtual-STEPS)
M Steinmetz-y - BMC public ., 2015 - bmcpublichealth blomadcentral com

audits with Ihe enviable properties of cost-eMiclency from elimination of travel time and increased
safaty for auditors. This study examined the reliability of the Virtual Systematic Tool for Evaluating
Padestrian Streatscapes (Vinual- STEPS). a Google Street View-based auditing
¥r D0 Chedby 15 Related anicles Al 14 versions 89

mrm) Built environment and wiclent cnime. An emaronmental audit approach
using Google Street View
LHs, APdez, D Lis- Computers, Environmant and Urban Systems, 2017 - Elsevier

wi procesd to analyze the spatial filer to seloct s8es for virtual environmental audits . Built
environmant. Victant crime. Spatial filtering. Environmental audit. Google Street View .. Sacond
most conventional environmental auditg involve on-site obasrvations (Edwards et al., 2013)

e DO OEed b BT Dababad adichas AR D nes inne




New frontiers for urban data DN
CANUE

High resolution imagery + deep learning

Image classification — Object detection - the Image segmentation — the

images are grouped into number of features in an percent pixel coverage of a

classes, and then used for image are identified feature is calculated

training a neural network

to recognize each class. \ Y ’
\ Y ’ e.g. road, sidewalk, building, wall, fence, pole, traffic light, traffic

sign, vegetation, terrain, sky, person, rider, car, truck, bus, train,

.. high/I intiles of
e.g. high/low quintiles o motorcycle, bicycle

ambient air pollution, socio-
economic factors

Canadian Urban Environmental Health Research Consortium




New frontiers for urban data

S C | E N T | F | C R E P?RT S Using deep learning and Google Street View to

estimate the demographic makeup of neighborhoods
across the United States

PEN L] v H " . ras
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The Association of Urban Greenness and Walking
Behavior: Using Google Street View and Deep
Learning Techniques to Estimate Residents’ Exposure
to Urban Greenness




New frontiers for urban data

% walk to work and 'building' pixel coverage

D

CANUE

CALGARY EDMONTON HALIFAX Ranking images in HealthyPlace.City
2| 3 This place is....
20- . - * Clean
i ﬁ: h-"}: 0.11 w&otz * Safe
MONTREAL TORONTO VANCOUVER * Fun
" * Relaxing

- M
o 8 O
L] L] L)

% building for PCs within 1500m
(=

2016
S 4 & 4+ & Walkand/or cycle to work data from
Canadian Census data in 7 large

Canadian cities

Based on 5 million GSV images

Canadian Urban Environmental Health Research Consortium
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New frontiers for urban data \7

CANUE

Increasing resolution of satellite imagery and more frequent
(but very expensive still)

s

¥l
o
W .

Building footprints for North America freely
available

Canadian Urban Environmental Health Research Consortium




New frontiers for urban data N\

CANUE

Mobile data! sz STREETLIGHT DATA

m MTL Trajet

Why StreetLight ~  Industries ~

Zus Big Data for Mobility

Special apps

Critical transportation
metrics for Canada

StreetLight InSight® is not a model, a re|

platform that lets users ask mobility que

minutes. We think it's revolutionary.

Mass aggregation of
data by agreements
with cell companies

Canadian Urban Environmental Health Research Consortium




For more information visit:

CANUE website: www.canue.ca
CANUE data portal: www.canuedata.ca
HealthyDesign.City website: healthydesign.city

The Canadian Urban Environmental Health Research Consortium
advancing research on‘ugban living and human health

Canadian Urban Environmental Health Research Consortium



http://www.canue.ca/
http://www.canuedate.ca/
https://healthydesign.city/
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