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Join us for a quick CANUE tour! Find out how CANUE works, what we do, how we can help you advance
environmental health research in Canada and abroad, and move evidence into policy and practice.

PRESENTED BY:

Jeff Brook Eleanor Satton Evan Saed Dany Doiron Mahdi Shaoshtar
Scientific Director Managing Director Ceospatial Data Lead Data Linkage Specialist Data Scientist/Developer

MEETING START: 9:00AM PACIFIC | 12:00 noon EASTERN

FOR AUDIO — PLEASE CALL:
1-877-558-8690
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Presentation Notes
Eleanor:

Hello everyone! My name is Eleanor Setton and I am the Managing Director of the Canadian Urban Environmental Health Research Consortium , which we call “CANUE”.

Before we get started, there are a few housekeeping items to cover.
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Presenter
Presentation Notes
This meeting is being recorded and will be posted on the CANUE website.

All phones are currently muted.

Please use the chat function to ask questions after each presenter concludes, or at the end of the webinar.

You can also email questions to us directly info@canue.ca

ELEANOR: 

Our presentation today will be about one hour in length. We will cover why and how CANUE was established, how CANUE is organized, and go into detail about our plans for acquiring and developing urban form exposure data, how these will be managed and linked to other data, and some of the technical work we are taking on.

Now, over to Jeff….
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Hello and thanks for joining us today. My name is Jeff Brook and I am CANUE’s Scientific Director, at the Dalla Lana School of Public Health at the University of Toronto. I’m going to take a few minutes to set the stage for today’s presentation.
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Population (as count and as share of total population) and growth rate of metropolitan and
non-metropolitan Canada, 2006 and 2011

Growth rate
(o)
2006 2011 2001 to | 2006 to >80% of
2006 2011 o o
Statistical Area Classification Population % | Population Y % /’9 ca na d Ians I Ive
Canada 31,612,897 | 100.0 | 33,476,688 | 100.0 5.4 5.9 i n u r ba n a rea S
Census metropolitan areas (CMAs) | 21,534,063 | 68.1 23,123,441 69.1 7’ 7.4
Census agglomerations (CAs) 4136,342 | 131 4.311,624 | 129 4.0 4.2
Qutside of CMAs and CAs 5942492 | 18.8 6,041,723 | 18.0 1.0 1.7 o . .
[ ]
Close to CMAs or CAs' 1,521,507 4.8 1,586,681 4.7 4.7 4.3 35 A) I |Ve | n e
2
Remote from CMAs and CAs 4361,273 | 138 4,393,039 13.1 -01 Q.7 To ro nto
Territories® 59,712 0.2 62,003 0.2 89 3.8
— Montreal
1. Refers to census subdivisions (CSD) outside CMAs and CAs classified as strong metropolitan influenced zone (strong MIZ). See
http:/'www12 statcan.ge.ca/census-recensement/201 1/ref/dict/geo010-eng.cfm. Va n c 0 u ve r

2. Refers to census subdivisions (CSD) outside CMAs and CAs classified as either moderate, weak or no metropolitan influenced zone

(moderate MIZ, weak MIZ or no MIZ). See http://www12.statcan.gc.ca/census-recensement/201 1/ref/dict/geo010-eng.cfm.
3. Excludes CAs of Yellowknife and Whitehorse.

Sources: Statistics Canada, censuses of population, 2001, 2006 and 2011.

http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-310-x/98-310-x2011001-eng.pdf
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Presentation Notes
We know that most Canadians live in urban and suburban areas. In fact, 35% of all Canadians live in Toronto, Montreal or Vancouver.

This guides our focus on urban areas, but in practice, we include suburban and rural areas –anywhere people live. 
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ABSTRACT TheEffect of the Urban Ambient Air 1997

Dbt beemioe e ktpems— Pollution Mix on Daily Mortality

it e iy st or Rates in 11 Canadian Cities
non-sccidental canses were obeained in 11

cities from 1980 10 1991 and kinked to con- . R I Calts ! ,
cxaeaions of snbiene gatces i polltnts Richard 1. Burnett, th02." Sabit Cakmak, phD,' Jeffrey R. Brook, meiy

152 REVUE CANAINENNE DE SANTE PUBLIQUE YOLUME 89, NGO 3

ENVIRONMENTAL
e HEALTH

PERSPECTIVES

Browse Articles | About EHP | Genaral Infermation | Authors | Media | Programs | Partnerships

Environ Heath Perspect 2003 Nov; 111(14): 17731778 PUCD:
Research Aricle

Association between gaseous ambient air pollutants and adverse
pregnancy outcomes in Vancouver, Canada.

Shiliang Liv, Daniel Krewski, Yuanh Shi, Yue Chen, and Richard T Burnett
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We also know that where we live can impact our health, both negatively and positively. Canadian researchers have been studying these impacts for decades, producing important evidence for environmental regulators, public health professionals, and urban designers.

For example, here in Canada, over 20 years ago, we saw that the risk of dying increased when air pollution levels increased, especially when we considered multiple pollutants at the same time.
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ARTICLE
Year : 2012 | Volume : 14 | Issue : 61 | Page . 287-291
Noise and cardiovascular disease: A review of the literature 2008-2011
Hugh Davies?, rene Van Kamp?
! University of British Columbia, Faculty of Medicine, School Environmental Research o=

o
2 National insttute for Public Health and the Environment {RM X
P
Pk

P I. Volume 115, May 2012, Pages 51-58
Noise & Health | 5

A Bimonthly Interdisciplinary Intermanonad Joumsal

A cohort study relating urban green space with mortality in
Ontario, Canada *

Paul J. Villeneuve® b &. B Michael Jerretts, Jason G. Sus, Richard T, Bumett?, Hong Chen®, Amanda J

Wheeler®, Mark 5. Goldberg'

Body Mass Index in Urban Canada: Neighborhood
and Metropolitan Area Effects

| Mancy A. Ross, PHD, Stephane Tremblay, MSe, Seeeda Khan, MA, Danksl Crouse, MES, Mark Tremblay, PhD, Jean Marie Berthelol, BSc

500 | Rewearch and Poactice | Pesr Rewewed | Ross of al Ametican Journal of Pubfic Mealth | March 2007, Wol 97, Na. 3
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Since then, Canadian researchers have looked at many aspects of urban living and health in addition to air pollution, such as noise, green space, and walkability. 
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1991 CanCHEC

The current version ~ 1891 Canadian Census Heailth and Environment Cohort (CanCHEC) was derived on
linkage-based d- 6 ~.mpiling socio-economic, demagraphic, cancer, mortality, and place of residence data
reportedon T~ QO L) far 2.5 million Canadians over an eventual 20-year follow-up period.

2

The 1895 Q «an Census Health and Environment Cohort contains variables measuring population
chars % =, place of residence, cancer incidence, and morality. These variables were obtained from six diff

d?’ @ CanCHEC (Canadian Census Health and Environment
q, . 1991 Canadiz Cohort)
1984-2011 Hi  Description ‘8’

o)

1981-1983 T1
1969-1991 C:

2001 CanCHEC (00

1 The 2001 Canadian Census Health and F , o «Cohort (CanCHEC) is a large population-based dataset that
1992-2010 Ce allows for the examination of mortality - \\ « census characteristics (i.e. ethnocultural and socioeconomic

1991-2011 Cz  focors) &
The 2001 CanCHEC was cre?’ .% .ee different data sources:

T ——
« 2001 Census of Fopulativ

« T1 Universe Files (place of residence anly)
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These urban environmental health studies are built on a wealth of health databases available here. One of the largest is the CanCHEC cohort, which includes records for over several million Canadians beginning as far back as 1991.
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The Canadian Partnership for Tomorrow is a major investment aimed at collecting data on over 300,000 Canadians over the next several decades.
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Canada also has an amazing number of birth cohorts, many of which are now coordinating efforts through the REACH network
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Population Data BC

Population Data BC (PopData) is a multi-university, data and education resource facilitating
interdisciplinary research on the determinants of human health, well-being and development.

We offer researchers access to one of the world's largest collections of health care, health services and

population health data, and a comprehensive education and training service on how to best use those
data.

Canadian Urban Environmental Health Research Consortium



Presenter
Presentation Notes
In addition to specific cohorts, Canada’s provinces hold large amounts of health related data that can be used for environmental health research, some with data going back as far as the 1980s.
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Enviromment and Planning A 2001, volume 33, pages 955973

DO0A0EE 833137

A GIS —environmental justice analysis of particulate air
pollution in Hamilton, Canada

Michael Jerrett

School of Geography and Geology, and McMaster Institute of Environment and Health,
McMaster University, 1280 Main Street, West Hamilton, Ontario, Canada LES 4K1:
e-mail: jerrettmis momaster.ca

Richard T Burnett

Health Canada, 200 Environmental Health Centre, Health Canada, Tunney's Pasture, Ot
Canada K1A 0L2: e-mail: rick_burnettia he-sc.geca

Pavlos Kanaroglou, John Eyle
School of Geography and Geolog
McMaster University, 1280 Main
e-mail: pavlosi@ memaster.ca, eyl
Jeffrey R Brook

Aidr Quality Processes Research D
Toronto, Ontario, Canada M3H |
Feceived 11 September 2000 in ¢

Setton et al. Environmental Health 2013, 12:15
httpfwww. ehjournalnet/content/12/1/15

Abstract. The authors address two
status, compared with people of h
levels of particulate air pollution i
T

and Paul A Demers®

RESEARCH Open Access

Risk-based indicators of Canadians’ exposures to
environmental carcinogens

Eleanor Setton', Perry Hystad”, Karla Poplawski', Roslyn Cheasley’, Alejandro Cervantes-Larios”, C Peter Keller'

S\

CANUE

_

International Journal of Health
Geographics

Research

Mapping the evolution of 'food deserts' in a Canadian city:
Supermarket accessibility in London, Ontario, 196 1-2005
Kristian Larsen and Jason Gilliland*

Address: The University of Western Omntario, Losdon, O, MeA 502, Canada

Email: Kristian Larsen - amsen 2 @uwo.ca; Jason Gilliland * - jgallila@#wwo.ca
* Corresponding, author

Resceived: & December 2007
Accepred: |B April 2008

Pubdished: |8 April 2008
International founal of Heokth Geographics 2008, 7-16  doit 10,1 | 56| 476-07EX-7-16
This articke is availabde from: hitpo\fwww.ij-bealthpeographics comdcontent ™/ 1116
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I also want to emphasize the value of simply mapping out the different kinds of exposures, good and bad. We can assess how many Canadians are exposed to different factors, and in some cases what  level of health risk is associated. 

There’s a lot going on in the field of urban environmental health in Canada, but we tend to ‘reinvent the wheel’ in terms of measuring the factors we are interested in for each new study – this is a large burden for smaller research teams, and also makes it more difficult to compare results.
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d& MEASURING ENVIRONMENT, ENVIRONMENTS
568 ENVIRONMENTAL GENES AND AND HEALTH
CIHR IRSC EXPOSURES CHRONIC DISEASE NATIONAL
e puscceaete \WWORKSHOP NATIONAL FORUM
WORKSHOP
2011 2012 2013

 Break down some of the existing silos of research in the
environment and health field.

* Tackle the real-world complexity of interacting and ubiquitous
environmental influences.

e Build research capacity and supporting data platforms.

Canadian Urban Environmental Health Research Consortium



Presenter
Presentation Notes
Starting in 2011, CIHR convened a series of meetings to assess the state of environmental health research in Canada. The key results included recommendations to 

Break down some of the existing silos of research in the environment and health field.

Tackle the real-world complexity of interacting and ubiquitous environmental influences.

Build research capacity and supporting data platforms.
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In June of 2016, the Canadian Urban Environmental Health Research Consortium (CANUE) was established, with funding from CIHR.  ($4.2 million over five years).
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The overall mandate of CANUE is focused on the development and standardization of urban form exposure data in Canada, with the end results being:
A wide variety of urban form metrics, well documented and reproducible for all of Canada
Procedures in place for providing these data, free of charge, to any and all Canadian cohorts, administrative health data stewards, and environmental health researchers

We know that this will lead to :
New and improved epidemiological studies that provide policy-relevant evidence
New and improved population exposure characterization, risk assessment and environmental equity studies

Let’s take a quick pause now, in case there are any questions.....
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Questions or comments?

Please use the chat function, or email info@canue.ca

Canadian Urban Environmental Health Research Consortium
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Hello! Eleanor here again. I work out of the Geography Department at the University of Victoria. We also get a lot of help from Mary Speck, at the University of Toronto, who is our administrative liaison, and now becoming more involved in our outreach and communications. 

I’m going to take a few minutes to tell you about how CANUE is organized, some of our key activities, how you can be involved and stay up to date with our progress.
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Join http://canue.ca/join/

* You should be affiliated with an academic institution, government, or non-
governmental agency with a mandate related to urban environmental health,
or active in the development and implementation of policy that can affect
environmental quality and/or land use.

*You must commit to active involvement on at least one Data or Expert Team

Canadian Urban Environmental Health Research Consortium
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CANUE is an open research consortium – with over 150 members currently. 

To become a CANUE member, you just need to visit our website and fill in the form on the JOIN page.

You should be affiliated with an academic institution, a government or non-governmental agency that has a mandate related to urban environmental health, or  be active in the development and implementation of policy that can affect environmental quality or land use.

You must also commit to active involvement on at least one Data or Expert Team – you will be asked on the JOIN form which team you prefer, and can indicate more than one.
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CANUE currently has 6 expert teams and 6 data teams, each with two or three co-leaders. 

We’ll hear more about what the data teams are working on from Evan, so I’ll briefly review what our expert teams are addressing

The Operations team deals with policy and governance for the membership – they provide advice on how we manage our data – respecting data developers use conditions, for example, and also helping to create policy on how we manage CANUE as issues arise.

The integrated research teams – adult, and maternal-fetal-child – are made up of environmental epidemiologists mostly, and they provide input on important research questions and how we can best address them – this helps us set priorities for data development.

CANUE also has a bio and geo-statistics expert team – these members have expertise in advanced statistical techniques and serve as significant resource for CANUE staff and researchers alike when in the early stages of planning out new measures or complex epidemiological studies.

Our exposure measurement team is similar – these members have broad experience in monitoring and modelling exposures, and can provide guidance on how best to capture the data we require for new exposure measures.

Finally, we have a large knowledge translation and exchange team. These members represent a wide range of regulators and policy makers, and make a critical link between those who are producing research evidence and the professionals who are responsible for putting it into practice. 

We’ve been working on a KTE plan, and are focusing early efforts on engaging with health and planning professionals at the Canadian Public Health Association Conference in May of 2018, and the Centenary Conference of the Canadian Institute of Planners in 2019.

Right now, the data teams are most active, but as we become more established, the expert teams will become more engaged.

So, in general, the team co-leaders are responsible for taking in feedback from team members, mostly via conference call meetings or email.

The Team co-leads provide feedback to the Directors, of which there are eleven – seven who are co-investigators on the CANUE grant, and 4 from the CANUE membership who are appointed for 2 year terms.
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Member Directory http://canue.ca/directoryfuzrenere to

Show Search:
40z
entries
GIVEN LAST EXPERT DATA
- * AFFILIATION ¥ REGION ¥ LEADERSHIP = -
MAME MNAME TEAMS TEAMS
Ahmed Abd-El-Aziz  PhD Candidate, Environmental Science, University PE Integrated Weather &
of Prince Edward Island Research Climate

(Maternal-Fetal-
Child), Biostatistics

& eostatistics

Alan Abelsohn Associate Professor, Dalla Lana School of Public OM Knowledge Air Qualicy
Health, University of Toronto; Air Quality Health Translation &
Index Program, Health Environments and Exchange

Consumer Safety Branch, Health Canada

Matthew Adams Assistant Professor, Department of Geography and oM Biostatistics & Air Quality;

Environmental Studies, Ryerson University Geostatistics Transportation
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Back to becoming a CANUE member – 

If you join CANUE, within a week or so you will receive an email that confirms you are a member, which means

You’ve been added to membership directory – this is a searchable and sortable database on our website.
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Doodle Poll: Conference call meeting to discuss uses for high =
resolution modelled weather data - RESPONSE required!

Inbox  x

Eleanor Setton <eleancr settoni@canue.ca= Aug 23 -
to Didier, Sylvain, Abderrahmane, Ahmad, Alain, Alexandra, Andy, Audre' =

Hello to all! Hope you have been having a great summer! | am emailing to ask about
your interest in participating in a VWebinar related to potential data for use in
environmental health studies, sometime during the last two weeks of September.

Please visit this Doodle poll to indicate your availability. Ve will schedule accordingly
and send out a more formal invite/notice.

https://doodle.com/poll/cc2c4tamwvdpwhbis

More information:

CAMUE is interested in acquiring a wide range of exposure data for environmental
health research purposes. Environment Canada is currently working on the 2.5 km High
Resolution Deterministic Prediction system (HRDPS), expected to become operational
next year. There may also be opportunities to produce re-analysis of climate over MNorth
America at 15km resolution going back to 1981.

This webinar-style meeting will provide an overview of the health databases that CANUE
researchers typically use, and an overview of these new weather/climate datasets. The
overall objective of the meeting is to explore the utility of these new data sets for
conducting health research, and identify which health databases might be of most
interest, as a first step in working together to advance our research agendas.

Canadian Urban Environmental Health Research Consortium
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It also means you’ve been added to the email list for the team (or teams) that you indicated on the join form. You’ll get direct emails from me for upcoming meetings and events, to make sure that we do our best for picking dates that work for most team members, before opening up to the wider membership.

There may also be specific meetings that are organized only for team members – typically these are working meetings between members who are actively producing data or organizing other aspects of CANUE.
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Newsletter http://canue.ca/newsletter/

August 2017

DON'TMISS OUR OMLINE MEETINGS AND EXPERT WEBINARS!
Gat our announcements on Twitter or Facebook

Canadian Urban Environmental Health Research Consortium
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You will also be subscribed to our Newsletter – which currently comes out every 2 months by email
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As I mentioned, most events are open for anyone to attend, and we often post meeting summaries or recordings on our website so you can keep up to date on what’s happening, even if you are not a member of a specific team – or even if you are not an active  CANUE member.  For example, there are about 50 people who subscribe to our newsletter only  and are not active members.

Just Look under the CONNECT menu and the EVENT menu.
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Or follow us on Twitter and Facebook, where we are currently posting upcoming events, and our Paper of the Week selection – 
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If you are a CANUE member, we will be looking for your input on how CANUE moves forward, especially our data and tool platform – we want to make sure we are pulling together the data researchers and policy-makers need, that we are doing it in a scientifically rigorous way, and that we provide documentation, tools and methods for helping researchers and analysts use the data widely.
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Does Living in Greener Areas and Near Water Affect Mortality? |
October 10, 2017

9am - 10am pacific | 12 noon - 1pm eastern

[+ 4 PN 4 .-_ul'._.-'-' - s A __T-'=‘_
REGISTER for WEBINAR

Hear the latest results based on an analysis of the Canadian Census Health and Environment Cohort, from Dr. Dan

Crouse and Adele Balram, University of New Brunswick.
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Finally, we have just started our Expert Webinar Series to showcase the amazing expertise and skills of the CANUE membership. For example, Dr. Dan Crouse will be presenting new results from his analysis living near green and blue spaces and mortality, using the CanChec cohort. We have a great series already lined up – watch for coming events on the website, in the newsletter, and on social media.
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Questions or comments?

Please use the chat function, or email info@canue.ca
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I’ll stop here to take questions and comments, and then Evan Seed, Dany Doiron, and Mahdi Shooshtari will provide more detailed information on the data, how they are managed and distributed, and the tools we are developing to support analysts and data managers.
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EVAN:  Hello everyone! My name is Evan Seed and I am located in Ottawa.

I am the Geospatial Data Lead and responsible for CANUE policy on data documentation and access, and take on a large part of the technical work required to produce and distribute CANUE data products. 

My background expertise is in the development and management of geospatial data, as well as the use of remote sensing for identifying features and changes of urban, rural and remote landscapes.
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Let’s go back to our data platform concept now –  I am going to focus mostly on the kinds of data we are working on and how we manage them.
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At CANUE, there are 6 main inter-related themes focused on Neighbourhood Factors, Greenness, Climate, Air Quality, Noise and Transportation. 

Data teams are working in each area, as well as CANUE Staff, to bring existing and new exposure metrics into one place. 

In short, our goal is to curate a wide variety of urban form metrics that are well documented and reproducible at the postal code level for all of Canada, from the early 1980s onward.
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Capturing different greenness qualities

Data from the NDVI only indicate greenness, which prevents us from
unraveling the causal pathways between green places and health. We
are developing a suite of measures to investigate these pathways,
including accessibility of green space, type of vegetation, tree canopy
cover, and related estimates of ecosystem services. Building on current

work in Vancouver, we will also help to enhance MDVI with measures of

Gogg'le Street View

Googhe

green space access and quality by linking municipal data and applying

quality appraizal with Google Street.

7 NDVI: linking to every Canadian neighbourhood

The Normalized Difference Vegetation Index (NDVI) is based on satellite measurements
of radiation reflected by the Earth's surface. Different characteristics of the reflected
spectra can be combined to identify green vegetation - trees, grass and other plants.
The NDVI has been widely used to study greenness and health. We are compiling a
complete set of NDVI data covering all of Canada from the 1980s to the present. This
will expand our potential to conduct additional studies to see if relationships between

greenness and health are similar across Canada and in comparison to other countries.
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Let’s look at each data theme in more detail starting with Green and Blue spaces. 

CANUE is developing national scale datasets of the normalized difference vegetation index, which is based on data from satellite sensors. We are preparing this index from 1983 onward for multiple scales – 30m, 250m and 1 km. 

CANUE is also developing greenness measures using Google Street View imagery. This is going to tell us more about what kind of green space we are measuring – gardens, playgrounds, sportsfields, and so on – which may have different effects on health.

CANUE students are also currently conducting a comprehensive review of how green and blue spaces have been measured for existing studies, so we will be looking to their results to help us identify the next generation of improved exposure measures.
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High resolution models of urban
noise [
Aszessing and preventing urban noise are major
challenges in environmental management. One of the
ways our team members are addressing this challenge is
by developing Land-Use Regression (LUR) models. These
models use field measurements to explain the
association between urban features and corresponding
urban noise in three major cities: Montreal, Halifax, and
Toronto. We will expand on this work by designing a field

monitoring campaign to either calibrate new LUR models

in other cities or evaluate the results from noise Goudreau 5, Plante €, Fournier M, Brand &, Roche ¥ and Smargiassi A.

prnpagatinn madels (2014). Estimation of Spatial Varations in Urban Noise Levels with 3 Land

Lize Regression Model, Environment and Pollution Vol 3, Mo, 4. Pages
A2-58
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Research on noise and health is well-developed in Europe, but here in Canada, we have only a few city-specific noise models, each from different years.

CANUE’s noise team is taking on the development of a national noise model, using linear regression and field monitoring. Students are now working on finding any existing field data to see if they can be used for the model, and also to see where key gaps remain. 
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Mapping local climate zones Climate change and allergies

We are investigating the Local Climate Zones (LCZ) concef
which uses urban characteristics to estimate the magnitu
of urban heat island= and other hazards. It is possible to

define multiple LCZ classes at the neighborhood scale ant
link them to air quality, pollen exposure, urban flooding, -

other hazards.

The CAMUE Weather & Climate Team will investigate how to use regional
climate models to resolve features such as micro-heat islands, including:
observations of daily maximum and minimum temperatures and precipitation
produced by the Canadian Forest Service and Environment and Climate
Change Canada (ECCC): reanalysis data (a systematic approach to preduce
data sets for climate monitoring and research) from the Climate Forecast
System Reanalysis or the Japanese 55-year Reanalysis; and high resolution
observation data that is gridded, such as data for British Columbia from our
partners at the Pacific Climate Impacts Consortium (PCIC), or that covers the
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One of the key activities for CANUE’s weather and climate data team is to develop health-related weather and climate metrics. For example, the number days per year above or below critical temperature thresholds, how many consecutive days are above or below, and how many extreme events occur in any given year.

We are working in partnership with government staff at Natural Resources Canada who manage the data gathered from the extensive weather station network in Canada, with Environment Canada staff who run weather prediction models, and with CANUE members who are involved in modelling longer term climate change, such as the OURANOS Consortium and the Pacific Climate Impacts Consortium. 
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High resnluti%n models of key pollutants

Our team members have modeled NO; using land-use

regression (LUR) for the past ten years. We plan to standardize
and document the models, and temporally adjust them to

monthly and annual periods (2000 to present). Looking forward,

a new suite of temporally-adjusted LURs incorporating a

Historical air pollution estimates

Our team members recently developed a nationwide, satellite-derived estimate of PM; ¢ concentrations for multiple time

wind lable on our portal. To support analyses of multiple
polld A new index of air p;j"utign and for the first time, 50,. Different exposure time
wind ilahla

By combin

Looking ahead - data from the world'’s first geostationary satellite

In 2019 the world's first geostationary satellite (TEMPO) for measuring air pollution will produce high
resolution (-5km) maps every daytime hour of tropospheric MO5, 504, and aerosols. These maps

industry-ré can be used to estimate pollutant concentrations for all Canadian cities. CANUE members Randall ﬁﬁgﬁﬁgﬁéﬁl;”?“
associated Martin and Chris Mclinden are part of the TEMPO science team. Prior to the launch, we will develop -_#g.ggg%.?‘
algorithms to access these data in real-time to map surface concentrations. 1 N%Er =

Canadian Urban Environmental Health Research Consortium



Presenter
Presentation Notes
A large set of historical and current exposure data at both the national and regional scales across Canada are available for air pollutants as fine particulates, nitrogen dioxide, and ozone at spatial resolutions from  <100 m to 21 km – some from monitoring networks, and others from statistical and fate-transport models. We are working on acquiring and standardizing these data now, and setting up procedures for getting new data regularly in the coming years.

We are also really looking forward to the launch of the worlds first geostationary satellite for measuring air pollution in 2019, called TEMPO, which will give us hourly estimates of air pollution over North America, at approximately 5 km resolution. Some CANUE members are part of the science team working on this satellite, and we will be working hard on sorting out the best way to manage this very large data stream.
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A compendium of urban form
measures ;_—_f;;:__:‘,;,_.,ﬁ_ﬁ-_._-a...-

L == ” L

We have plans to develop a wide range of urban form | _
measures at three and six digit postal code levels for al LDDkII'Eg at ni ‘Jhttil"ﬁﬁ ilght
Canada. This database will include GIS calculations of
various measures of land use mix, street connectivity,
walkability, and access to transit services. Our team has
expertise in measuring and validating these measures

and linking them to national health surveys.

-
J

New metrics of the social and physical environment

We are currently experiencing a revolution in the availability of digital information about our environment; we can ‘see’ and
sample neighbourhoods like never before using virtual auditing technigues from sources such as Google Streetview. The
CANUE team will develop and validate new, nationally-consistent and "analysis-ready’ metrics of the social and physical
environment. One of the ways we will achieve this is by exploring approaches to developing relevant indices from available
data (such as the Canadian Marginalization Index, Community Change Index, Deprivation Index).
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Neighbourhood factors include a wide range of urban form measures like walkability that assesses the street connectivity of neighbourhoods, but it also includes metrics on nighttime light levels and the social-economic environment using relevant indices such as the Canadian Marginalization Index and the Pampalon Deprivation Index. 
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Understanding traffic

Leveraging our
compile all aual
data, which ste
develop new a3
CAMNUE team m
density by vehi

Big data - real time traffic and air
pollution

The CAMUE project will take on big data analyses that
promise to improve our understanding of the interplay
between urban form, traffic, air pollution, and ultimately
health. By leveraging strong connections to two sources
of big data related to MO, we can feasibly link the
temporal and spatial patterns in urban levels of this
pollutant. The sources are satellite data from TEMPO (a
space-based instrument that monitors major air
pollutants across the Morth American continent every
daylight hour at high resolution) and real-time traffic flow
patterns from the University of Toronto's Transportation
Research Institute and Dalhousie University's
Transportation Collaboratory (obtained from tracking

mobile phone locations).
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In the area of transportation, CANUE team members are compiling datasets for modeling current and historical traffic patterns, traffic density by vehicle type, season and time of day. These big data analysis will interplay with other data themes such as air pollution to improve modeling of temporal and spatial patterns in urban levels of such pollutants as nitrogen dioxide.
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* National and
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sets
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So far, I’ve been talking about the kinds of exposure data  we are working on but I would like to change our focus now on to some of the logistics of how we are making our data useable. If you want more detail on data types, just browse through our website. 

Most of the exposure data we are acquiring of developing are available for many years, going back to the 1980s in some cases. 

To make the most of the data, CANUE will be extracting exposure values to every 6-digit postal code in Canada, year by year. For example, in 2015 this represents over 850,000 unique locations across Canada and includes both urban and rural locations. 

When it makes sense, we are also developing exposure data on a monthly or seasonal basis – this might be important for studies of birth outcomes, when exposures during pregnancy trimesters are most relevant, or maybe for studies of allergies, where seasonality plays an important role.
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DATA FILE INFORMATION

CAMUE Data Catalogue 1D:

Date File Generated:
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File Type:

Software and Version Used to Create This

Beginning Date:

End Date:

Sampling frequency of data in file:

Sampling interval of data in file:

Data acquisition sampling interval:

Detection limits:

Number of Data Records

Availability Status:

Maintenance Description:

Log of Changes:

Conditions of Use:

Data Sharing Restrictions:
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Data Comment:

Data Comment:

Data Comment:
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Data Set Title:
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Recommended Citation:
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Drigmal Investigation

Enter a short, accurate explanation of the dataset in the
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description on the web page index. Write in box or cut and
paste information. Insert rows as required to extend box.

Association of Neighborhood Walkability

With Change in Overweight, Obesity, and Diabete
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CANUE datasets will be also accompanied by a full set of metadata.

In some cases, CANUE will be the data owner, but in some cases, others will have developed the data and provided to us to manage the sharing.

Either way, we will develop the same standard metadata, which provides technical information about how the data were developed, the dataset owner, conditions of use if present and a user agreement, data versioning, a data dictionary that defines data fields and any accompanying citations along with a summary description.
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Questions or comments?

Please use the chat function, or email info@canue.ca
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Let’s take a short pause for questions or comments.....
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Hello everyone! I am Mahdi Shooshtari, CANUE Data Scientist and Lead Developer and I’ve been working at the University of Victoria since April.

I have a Masters degree in computer science and my specialty is image processing and analysis. I work with Java, python, matlab, C, R, and a few other programming languages. For my Masters, I worked on detecting moving objects in videos.

My role at CANUE is to develop scripts and tools that we can use to process raw data into standard formats and metrics, and to help health data managers and researchers use our data efficiently.

In the next few slides, I will show you some examples of the scripts and tools I have been working on ..
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Air pollution (Grib)

Weather (NetCDF)
Satellite Images Results
(GeoTIFF) — —> and
Metadata

Google Street View
(ipeg/png)

GIS derived data (DBF)
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In general, we get data from many different sources, in many different file types.

Some are ready to use, while some need a lot of work to get into our standard format. 

I provide tools and scripts for processing and calculating metrics for each postal code, for each year.

According to type of data, my scripts are in Python, Matlab, Java and Javascript, and then the derived values for each postal code along with the metadata are saved in a standard format and are accessible for researchers. 

A key point to remember is that we archive raw data whenever possible, so that we can reproduce our metrics. We also save the scripts and tools so that we are able to rerun the whole process on future data sets, and also easily customize the processing for special requests.
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Use only cloud free pixels
Delete water features
Export annual/growing season

For each postal code , calculate
Annual average

Seasonal average

Seasonal maximum

For each postal code,
calculate average and
maximum within 100m,
250m, 500, 750m and 1km
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For example, a standard measure of greenness is the normalized difference vegetation index.  This index is measured by different satellite sensors, and is publicly available. 

It’s not ready to use though!

First, I use a script in Google Earth Engine to select only the cloud free pixels, remove water features, and export the result – this becomes our ‘raw data’ and is stored on our servers. 
Next, I use a script to create all of these NDVI variables for each postal code:
Annual average 
Seasonal average and maximum

I also have a script that calculates the mean and maximums of these values within 100 meters, 250 meters, 500 meters and 1 km around each postal code.

These are the standard measures CANUE will provide, but as long as we have the raw data, I can adjust the scripts and calculate new summary measures as needed, and all of these scripts are available if someone else wants to do this themselves.
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Part of my time is spent working on new methods for developing measures of interest.

Here is another example for greenness.

We are interested in going further than NDVI for greenness, and want to include more information about what kind of greenness is actually present.

I have developed a program that we can use to create training data for a neural network – basically, we need humans to go through a few thousand images and identify which one contain the features we are interested in.

Then, we can then apply the trained network to classify a very large number of google street view images around all our postal codes. For this, I have a script that automatically downloads and classifies Google Street View images given the postal code locations.

We are still working on various issues – how to go back in time, and how to ignore images that are taken inside buildings for example, but we will make all our scripts available when they are complete.
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I am also working with OURANOS Consortium on Regional Climatology and Adaptation to Climate Change. They have both measured data from weather stations, and data from global and regional climate prediction models.

We are developing calculation methods for metrics of interest and these will be calculated inside OURANOS so they can be used by any researcher. For CANUE, I will be developing a tool that extract the data by postal code, and producing our standard format. 
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Once we have our first data delivery, we can start working more closely with our members and the research community to develop tools for integrating our data. 

Over the next year, I’ll be working on the interface with CANUE data so that registered users can access CANUE data as needed.

I’ll finish here, and will be happy to answer any questions you might have.
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Please use the chat function, or email info@canue.ca
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DANY: Hi, I’m Dany Doiron, located at the Research Institute of the McGill University Health Centre in Montreal. I am the Data Linkage Specialist with CANUE.
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I’m going to talk about our plans for facilitating the integration of CANUE data into the health databases that Jeff and Evan touched on earlier. 

Because these contain personal, private data, there are a lot of restrictions on where they can be stored and who can access them. Researchers typically submit data access requests to the specific cohort or health database of interest, and conduct the analyses under controlled conditions that ensure confidentiality. 

This is not going to change – CANUE will not hold any personal health data. Instead, we will be providing CANUE data directly to the administrators of the health databases. 

Since most of the databases contain the residential address of each participant, and some even keep track of where each person has lived over time, we are indexing all of the data CANUE to Canadian postal codes. Health database managers will then be able to connect the two datasets using the postal code.
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CANUE
PROPOSED DATA MERGING PROCESS
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This slide gives you an idea of our proposed data merging process – which, as mentioned before, will happen at the postal code level. 

Starting at the bottom left corner of this flowchart:
1) CANUE first prepares clearly documented Environmental exposures files. All environmental exposure variables are adequately annotated with metadata to allow researchers to understand how they were generated.
2) The Environmental exposures files including corresponding postal codes and exposure assessment dates are sent to the cohort study or administrative database.
3) The Original health database is then merged with the Environmental exposures files using postal codes and dates of assessment.
4) Health and exposure variables in the Merged database are made available to researchers through the cohort study or administrative databases’ regular data access process – obviously postal codes are removed prior to distributing data for research to protect privacy.
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DATA MERGING STAKEHOLDER INTERVIEWS

Objective t
To identify data transfer model that works best for Canadian health data
holders

Key results:
Preference for bulk data transfers on routine basis.

Interest in a hybrid model, with “high interest” data being transferred routinely and
other less “in-demand” data being left at CANUE central to be pulled as needed
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In May and June of this year, we conducted interviews with 22 health data platforms from across Canada, to better understand the best way to format and transfer our data.

There was a general preference for routine bulk data transfers. 
This allows health data holders to incorporate CANUE exposure data into their holdings on a planned schedule, and thereby increase the likelihood that environmental exposure variables would be used in research projects.

However, there was also value seen in being able to self-serve CANUE data.
That is, even with bulk data transfers, a number of organizations expressed a desire to be able to acquire the exposure data on their own, when needed. 

We will be using a hybrid model in which “high interest” environmental exposure data will be routinely transferred to cohorts and administrative databases, and other less “in-demand” data will be available on a central server administered by CANUE, and accessible to the health data managers.
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Two scheduled yearly environmental exposure data deliveries:

TF‘: . <0}
Y  FALL- National datasets EQ; SPRING - regional datasets
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Based on this feedback, we will release new CANUE exposure data twice annually over the course of the project  - that is, until 2021; one data delivery will take place in the fall and another in the spring of each year.
 
The fall data delivery will cover all national environmental exposure datasets that have been acquired or generated by CANUE in the past year. 

Annual spring data releases will cover regional (either province or city-specific) datasets.

Once data has been prepared and delivered, they will always remain available via the CANUE server, so they can be pulled by authorized users whenever they are required.
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Data format: I

e Tabular format —

e Most data will be provided as standard measures at every

postal code, by year
Q;

‘Il
Annual averages Postal code level data

e CANUE will also provide on demand custom time/spatial
resolution
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CANUE data will be delivered to health data managers in tabular format (as comma-separated values files) – exposure variables will therefore be easily integrated as new columns in health databases.

While we will develop standard measures (annual averages, seasonal maximums, etc), we will also work with database administrators and researchers to develop study-specific measures.

But let’s pause for a moment in case there are any questions or comments.
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Questions or comments?

Please use the chat function, or email info@canue.ca

Canadian Urban Environmental Health Research Consortium
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To summarize, CANUE, with its staff specialists, members and leaders, is establishing a common platform of national and regional level geospatial data appropriate for epidemiological  research

CANUE is expected to help get the most out of a wide range of health data platforms in existence in the country and ultimately to help build links internationally through common environmental measures.  

For this to happen, the more CANUE data and health data are linked and ready for analysis the better.  
The more users the better too so we hope growing awareness of what we are doing will stimulate new research, including new grant applications.  

We are well underway to meeting the first key aspect of our mandate – a working data and methods platform for a variety of variables, and we have already provided letters of support for almost a dozen new grant applications that plan to use CANUE data.

We also have the critical mass and resources to tackle problems that individual groups in Canada are less-able to address, and we hope that 
CANUE will be the glue that fosters exchange of ideas and data among the groups and ultimately with knowledge users, first in the health research community and second urban planners and the decision-makers they advise.
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Overall, we expect that CANUE can help lead us is towards a better understanding of how to examine the inter-relationships between the major external forces that are shaping our urban environments; climate change and extreme weather, population and economic growth, and the collective and individual decisions that are made in response to these forces and ultimately what different decisions mean for public health.  The ultimate goal being future cities that enhance health and well-being for all their citizens through well-informed planning.

Thanks to everyone for attending and thanks to Eleanor, Evan, Mahdi and Dany. 
We hope this has been a useful presentation we look forward to hearing from you in the near future.
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Questions or comments?

Please use the chat function, or email info@canue.ca

THANK YOU

Canadian Urban Environmental Health Research Consortium
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