WEBINAR START 9AM PACIFIC | 12 NOON EASTERN
PLEASE CALL 1-877-558-8690 FOR AUDIO
ALL PHONES ARE CURRENTLY MUTED
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The Canadian Urban Environmental Health Research Consortium
advancing research on urban living and human health
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DATA SCIENCE TRAINING UPCOMING WEBINARS SPOTLIGHT: DAN FULLER
January 15th to February 28th | New data science training Find out about new data and analytical methods, Meet CANUE's Team Leaders! Dr. Dan Fuller,
webinars and tutorials developed in partnership with emerging research results, and applications to policy and Neighbourhood Factors Co-Leader, Memarial University...
Population Data BC... practice... Read mare 3

Read more » Read more »
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CANUE has a broad focus on outdoor environmental
exposures/urban form metrics, and includes socio- * Consistent spatial datasets going
economic information back to 1980 and into the future
* Procedures and tools to facilitate
M:thfds linkage with health databases
Documentation g i
Distribution policy :
: * Data teams working on developing
Facilitation © . .
. . g exposure data covering 6 key domains
‘IFI‘ANSPOH;‘I'IM ¥ \‘@'
S TE NEIGHBOURHOOD FACTORS ®. * Indexed at the postal code
.," NOISE POLLUTION 4 *
= oo e CSV format files for

GREENNESS . .
easy manipulation

= e
CLIMATE & WEATHER

2050

1980
&= CANUE DATA el
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Highly detailed origin-
destination modelled
fleet mix and emissions in
selected cities:

Tra NS p ortat | on — TRANSPORTATION

i
NEIGHBOURHOOD FACTORS GTHA
S T LN\
NOISE POLLUTION SRl a3 Montreal
Halifax
Winnipeg
Calgary
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TRANSPORTATION

Neighbourhood factors )

N

Canadian Urban Environmental Health Research Consortium




CIHR Healthy Cities Research Initiative (HCRI) Funding Opportunity: <0 @
Data Analysis Using Existing Databases and Cohorts LCIHRIRSC o ANUE
. o*
Neighbourhood factors 6‘-:0
S\@
® _

Canadian Active Living Nighttime light Food.enV|ronment

Environments Index (Can-ALE) * Satellite imagery metrics based on

* N. Ross at McGill University * 1km resolution , StatsCan business registry

* Based on census dissemination areas for 2006 * Annual average brightness

nd 2016 * 1992 to 2013

Canadian Urban Environmental Health Research Consortium
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Neighbourhood factors
Access to Employment Material and Social Deprivation Canadian Marginalization Index
* 18 different variables using car vs transit Index *  Flora McDonald / Statistics Canada
access « INSPQ using Pampalon method * Based on census dissemination areas for
* Based on census dissemination areas for 2016 « Based on census dissemination areas for 1991 1991, 1996, 2001, and 2006

1996, 2001, 2006, 2011, 2016

Canadian Urban Environmental Health Research Consortium
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Air quality
MONTHLY ALSO MONTHLY ALSO
Fine Particulates Nitrogen Dioxide Sulphur Dioxide Ozone
* A.van Donkelaar and R. Martin at * P. Hystad for Health Canada Modelled by Environment *  Modelled by Environment Canada
Dalhousie University * Estimated at postal codes Canada using CHRONOS and GEM-MACH
* Satellite data * Annual average concentrations * Satellite data e 21- 10km resolution
* 1 km resolution e 1984 -2012 * 30km resolution * Monthly and annual average
* Annual average concentrations * Annual average concentrations concentrations
e 2000 -2016 e 2007 - 2015 * 2002 -2015

Canadian Urban Environmental Health Research Consortium
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NORMALIZED DIFFERENCE VEGETATION INDEX

* Processed using Google Earth Engine

e 30m/250m/1km resolution

* Annual average , annual maximum and growing
season average at each postal code, and within
set distance buffers

e 1984 -2015

Green/Blue/Natural Spaces

NEIGHBOURHOOD GREEN

*  Processed using Google Earth Engine/ LandSat
and Local Climate Zone classification system

* Estimated % within 1km

* Census years 1986 - 2016

wh )
S ho alli=
CHR RsC =
Health Research ( ) CANUE

Canadian Institutes of I

NEIGHBOURHOOD BLUE (WATER)

*  Processed using Google Earth Engine/ LandSat
and Local Climate Zone classification system

* Estimated % within 1km

* Census years 1986 - 2016

Canadian Urban Environmental Health Research Consortium
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Weather and Climate
MONTHLY ALSO
INTERPOLATED WEATHER STATION DATA MODELLED WATER BALANCE METRICS LOCAL CLIMATE ZONES
* Processed from station observations by NRCAN * Processed from station observations by NRCAN * Processed using Google Earth Engine/ LandSat
* Estimated at postal codes with model developed by CANUE weather team and Local Climate Zone classification system
* Daily max/min temperature, total precipitation, * Estimated at postal codes * Land uses that impact local climate
consecutive days above/below threshold, * Estimated % within 1km * Estimated % within 1km of postal code
extreme events * Census years 1986 - 2016 * Census years 1986 - 2016
* 1985 -2015

Canadian Urban Environmental Health Research Consortium
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Data Analysis Using Existing Databases and Cohorts

INTERPOLATED WEATHER STATION DATA

* Processed from station observations by NRCAN

* Estimated at postal codes

* Daily max/min temperature, total precipitation,
consecutive days above/below threshold,
extreme events

* 1985-2015

35 annual variables

* 6 basic temperature metrics — max, min, average, average daily mx, average
daily min, range

* 18 heat/cool event metrics — number, length, using max/min/95%" percentile
temps to define threshold for an event

* 10 rain and snow metrics — total amount, days with rain/snow, number of
events, average amount per event, average length of events

* Number of frost free days

Canadian Urban Environmental Health Research Consortium
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MONTHLY ALSO

MODELLED WATER BALANCE METRICS 21 annual/monthly variables

Processed from station observations by NRCAN
with model developed by CANUE weather team e 2 basic temperature metrics — max, min
Estimated at postal codes . .. . . . . . .
Estimated % within 1km » 7 basic precipitation metrics — total (and number of days with) precipitation,
Census years 1986 - 2016 total rain, total snow, ratio of snow/rain,

e 11 water balance — snow melt, snow pack, days with snow on the ground,
potential and actual evapotranspiration = total surplus/deficit of moisture,
soil moisture, etc.

* Relative index of dryness/wetness

* Ranges from -1 (dry) to 1 (wet), O indicates precipitation =

evapotranspiration)

IMPACTS TYPE OF VEGETATION/SEASONALITY, ALLERGEN LOADS/MOLDS,
OPPORTUNITIES FOR PHYSICAL ACTIVITY...

Canadian Urban Environmental Health Research Consortium
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LOCAL CLIMATE ZONES
* Processed using Google Earth Engine/ LandSat
and Local Climate Zone classification system LEZ 1
* Land uses that impact local climate LCZ 2 LCZ 6
* Estimated % within 1km of postal code : i-_ﬁ-:-_%-_-_ﬂ
* Census years 1986 - 2016 Py Sy / &ﬂé
Compact high-rise Compact midrise Compa-::r low-rise Open high-rise Open midrise Open low-rise
i 5 LCZ 8 ch 9 ‘ LCZ 10 LCZA LCZ B
T AT — = ‘. UEN % M 0 By : ‘ ] n "
/ /—"r y " * ﬁ 'ﬁ N "1
Ps et e ﬂ' ' iR W
Lightweight low-rise Large low-rise Sparsefy bmir Heavy industry Dense trees Scattered trees
LCZ C LCEZD LCZ E LUZE LCZ G
sty B g
sy A A 7
T H““'ﬁ .ﬂ,-f b e 1o TS ‘/
Bush/scrub Low plants Bare rock or paved Bare soil or sand Water

Canadian Urban Environmental Health Research Consortium
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Accessing and using CANUE data

Data format

m Data documentation

Data access

User agreement
Pre-linked CANUE data holders

Residential history construction

Canadian Urban Environmental Health Research Consortium



CIHR Healthy Cities Research Initiative (HCRI) Funding Opportunity: e \ 4

Data Analysis Using Existing Databases and Cohorts LCIHRIRSC o UE

Health Research (

Data format

* Indexed to 6-digit postal code

« Comma-separated values (CSV)

e Data in tabular format

e Easy import and merge with health
data using postal code

E,LATITUDE, gl;_LONG ,HP_LAT,PDC,MULT_FLAG,NEAR_DIST,NEAR_LONG,NEAR_LAT,NEAR_DIRECT,NEA|
R_POSTAL , PM
POR1BO,ON,BLIND RIVER,BLIND RIVER,19830401,19000001,L8,1,-82.899867,46.181087,-
82.899366,46.181176,20,1,27223,-82.6760194,46. 37052428 ,39.24918614, PSALAL, 8
POALHO,ON, DWIGHT,LAKE OF BAYS,19830401,19000001,RR,1,-79.033175,45 290788,
79.033175,45.290788,0,1,9446,-79.09664637,45.36303375,-31.76528635,P1H236,6
J6ESE7,QC, JOLTETTE,, JOL TETTE, 19830401, 19000001, LC,1,-73.439744,46.024564 , -
73.439651,46.024626,21,1,42,-73.43937235,46.02429409,136.2262156, 16568, 11
N222X3, 0N, KINCARDINE , HURON-KINLOSS, 19870101,19000001,RR, 1, -81.744048,44.075979, -
81.743925,44.076147,20,1,4946,-81.70993159,44.11308432,3351808138,N222x7,13
VIY5V4,BC, PORT ALBERNI,PORT ALBERNI,19830401,19000001,LC,1,-124.802636,49.264537,-
FOSEES 124.802633,49.264659,21,1,22,-124.8027613,49. 26435815, -155.3288701,v9Y5v3,3
3023G0,QC, RAPIDE-DANSEUR, RAPIDE-DANSEUR, 19830401,19000001,LB,1, -
79.295073,48.526499,-79.295073,48.526499,0,1,5580, -
79.22783696,48.50364129,117.0732511,3021w0, 5
. COAINO, PE,HUNTER RIVER,CHARLOTTE PARISH,19830401,19000001,RR,1,-63.31147,46.448053,-
elimiters 163 .311428,46.448062,21,1,1158,-63.31218959,46.45845981,-2.736937067,COA1X0, 4
¥ Tab POR1CO, ON, BRUCE MINES PLUMMER ADDITIONAL, 19830401 19000001 B,1,-
i 83.768484,46.317379,-83.768484,46.317379,0,1,11558,-83. 88996743 46.25640277, -
I Semicolof 125 . 8607843, POR1G0, 9
OO GOW2HO, QC, MASHTEUTATSH, MASHTEUTIATSH, 19830401, 19000001 ,RR, 1,-72.233424 ,48.573952,, -

V' comma |72.233424,48.573952,0,1,4368,-72.216915,48.536233,163.7924245,G8H2X3, 5

G4221L6,QC, BAIE-COMEAU , BATE-COMEAU , 19830401, 19000001, CF, 1,-68.146629,49.248354 -
[~ pace] [68.146629,49.248354,0,1,291,-68.14597717,49.24577407,170.6131436,G421A4, 3

COALSO, PE ,MORELL ,ST. PATRICK'S PARISH,19830401,19000001,L8,1,-62.785111,46.432073,-
[“other: |[67.785102,46.432052,20,1,17714,-62.99852873 4637211222, -112.025913, C0ALTO, 3
32828, QC, DRUMMONDVILLE , DRUMMONDVILLE ,19830401,19000001,LC,1,-72.495852,45.872948, -
72.495931,45.872884,21,0,22,-72.49576385,45.87313311,18 35503646, 1262w7, 12
P2N2B4,0N,KIRKLAND LAKE,KIRKLAND LAKE,19830401,19000001,LC,1,-80.025712,48.153514,-
80.02541,48.153644,20,0,20,-80.02591782,48.1533951,-130.9273058, pzuzas 3
KOH2HO , ON, ODESSA, LOYALTST, 19830401,19000001,L6,1,-76.722929,44.2768
76.722849,44.276623,21,1,7220,-76.63672241,44.25724081,107.5407127, :<7p353 10

This screen letd

POSTALCODE , PROV, COMM_NAME ,MUNICIPAL ,BIRTH_DATE,RET_DATE,DOM_DELMDE, POSITION, LONGITUD|

KOC1T0,ON,MAXVILLE, NORTH STORMONT 19830401,19000001,1B,1,-74.878123,45. 26243 -

Data preview
DC LT_FLAG NEAR _DIST NEAR_LONG AR_LAT EAR_DIRECT NEAR POSTAL PM25 |4

16 R0 L 7223 82.6760194 |46.37052428 [39.24918614 5A1A1
g8 [0 L pade 79.09664637 |45.36303375 -31.76528635 P1H2J6 3

6 p1 L h2 73.43937235 |46.02429409 [136.2262156 6ESES 1
47 R0 L 4946 F81.70993159 |44.11308432 33.51808138 222X7 L3
59 1 L 2 124.8027613 |49.26435815 |-155.3288701 V9Y5V3
99 0 L 580 79.22783696 |48.50364129 [117.0732511 0Z1W0 ﬂ
il [»

Cancel | < Back | Next > Einish |
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Data documentation (metadata)

General dataset description, methodology
Time and geography covered

Variable names and definitions

Required citations and other data use
conditions

Canadian Urban Environmental Health Research Consortium

CANUE Metadata PM2.5 DAL
2018-01-25

DATA SET INFORMATION
Data Set Title:|Fine Particulate Matter (PM2.5) North - [« Analysis

Group at Dalhousie University

Description:|Ground-level fine particulate matter (PM2.5) over North America was estimated by combining 2 0.01
degree x 0.01 degree resolution optimal estimate-based Aerosol Optical D
the NASA MODIS instrument with aerosol vertical profi!
GEOQS-Chem chemical transport my
ground-based o

cd as the last year included (i.e., average of 1598,

These annual 0.01 x 0.01 degree gridded surface datasets were used by CANUE staff to impute values
of annual mean concentration of PM2.5, for all postal codes in Canada for each year from 2000 to

2012 [DMTI Spatial, 2015).

Theme Keywords:|PM2.5, fine particulate matter, air quality, satellite monitoring, chemical transport model, gridded
Place Keywords:|Canada national

Data preparation date:|2017-10-01
File Names|PM3SDAL_A_YY.csv, where YY is the last two digits of a specific year

File Type:|Comma separated values [.csv)

End Date:[2012

Sampling Frequency of Data:JAnnual
Number of Data Files: |1

File Size|Individual files range from 8 MB to 9 MB in size, all files total 150 MB in size.

w

Data Sources:|North American Estimates with Ground-Monitor Based Adjustment (V4.NA.01) files were downloaded
frem http://fizz. phys.dal.ca/~atmos/martin/?page_id=140

Sgallal Resolulmn 0.01° = 0.01°(~ 1 km)

[T i
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Data access

Option A

@ >

Directly from CANUE
(to be linked with a health database)

Option B:

. \:)
'x. i
! I

i o

Via health database (pre-linked data )

Canadian Urban Environmental Health Research Consortium

User agreement

 Condition of use:

* (Citations
* Acknowledgements

. ll |l—7 Data Sharing and Use Agreement
CANUE March 5, 2018

1. Purpose of Agreement

This agreement documents the data sharing and use conditions related to the indicated dataset(s) (Addendum 1),
the intended use of the dataset(s), the Principal Data User who takes delivery of the data and accepts
responsibility for ensuring these conditions are fulfilled, and the project team members who will have access to
the datasets. The signature of the Principal Data User is required to fully execute this agreement. Copies of this
agreement must be provided to CANUE by email (info@canue.ca). CANUE will forward copies to all eriginal data
developers as per the exposure data source contact listed in the associated metadata files.

2. Disclaimer

Data are provided "as-is". While substantial efforts are made to ensure the accuracy of data and associated
documentation, complete accuracy cannot be guaranteed. CANUE makes no guarantee, either express or implied,

CAVEAT: postal codes are proprietary, so we can only
share freely with academics: Typically, academics request
data, develop metrics that are of interest. These can be
aggregated to dissemination areas or summarized in

reports.
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fealth Research  en sante du ¢

Pre-linked:

Postal code

Farnersmplor  \ | / aees - [0y Atlantic
Tomorrow"' '/ A roecr P94 PATH
POSTALCODEOG ALEO6 01 ALEO6_ 02 ALEO6_ 03 ALEO6_ 04 ALEO6 05 ALEO6 06  ALEOG 07 Project e L O e S
TOAOAD 48130314 0.60000002 0.5 -1.2326522 -0.7681431 -2.0007954 1 —— Pe oot W oo
TOAOBO 48120175 0 2.3 -1.2614889 -0.7665497 -2.0280385 1 partenariat canadien d e AN —~ v
TOAOCO 48120239 0 0.80000001 -1.2614889 -0.7678775 -2.0293665 1 Espoirpour CIQINAIN CARIT4 /J i
TOAOEO 48130179 1 0.5 -1.2134278 -0.7681431 -1.9815708 1 Study
TOADIO 48120258 13.4 69.800003 -0.6174694 -0.7067964 -1.3242658 1 « © 2
TOAOKO 48111554 15.1 148.39999 -0.5357655 -0.637217 -1.1729825 1 % m
TOAOMO 48130184 14.7 64.900002 -0.5549899 -0.711134 -1.2661239 1 N2 N
TOAONO 48120240 0 0.89999998 -1.2614889 -0.767789 -2.0292778 clsa lC\I . CHILD
TOAOPO 48130178 0 0.1 -1.2614889 -0.7684971 -2.0299861 e longitudinale canadionne sty Ievieilissement  COHORT STUDY %
TOAORO 48130182 0 0.40000001 -1.2614889 -0.7682316 -2.0297205
TOAOTO 48120192 0.30000001 3.4000001 -1.2470706 -0.7655759 -2.0126464 1 . '.’ Manitoba
TOAOZO 48130312 0 0.89999998 -1.2614889 -0.767789 -2.0292778 1 pOpUlatlondataBC Centre for
TOA1AO 48120216 16.299999 77.099998 -0.4780921 -0.7003341 -1.1784263 1 r.] Health
TOA1BO 48130182 0 0.40000001 -1.2614889 -0.7682316 -2.0297205 1 Policy
TOA1CO 48120173 0 0.40000001 -1.2614889 -0.7682316 -2.0297205 1 TO come:
TOA1EQ 48120242 0.60000002 0.69999399 -1.2326522 -0.767966 -2.0006182 1 .
TOAIHO 48120174 0.50000002 2.0999999 -1.2326522 -0.7667267 -1.9993789 1 Ju Seisis Sesiqe
TOAIMO 48120210 0 1.3 -1.2614889 -0.7674348 -2.0289237 1 aa Canada  Canada
TOAINO 48111560 20.200001 181.10001 -0.2906536 -0.6082698 -0.8989234 1 ' B?Stgwery

Better Health

=/

CRDCN comre Networe 2
and more...

Canadian Urban Environmental Health Research Consortium
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69 Pre-linked CANUE data holders

Observational cohort studies

Canadian Partnership for Tomorrow Project (CPTP) Canadian Longitudinal Study on Canadian Healthy Infant Longitudinal

National harmonized cohort Aging (CLSA) Development Study (CHILD)
Canadian

Tomorrow"' '/ S sanadian provinces Q? 10 Canadian provinces * Vancouver, Edmonton,
~G ¢ 50000 participants Winnipeg, Toronto

Project — * 300000 participants
Age 30 to 74 years cilsaélcv . Age 45 to 85 years conortstuov+ e 3 621 pregnant mothers +
3 455 children

Projet de
partenariat canadien

.
Espoir pour demaln\

Regional cohorts

%Z aeras ¢ Province of Alberta A t[antic 4 Atlantic provinces

MOKCT, "+ 55000 participants D AT 35 935 participants Administrative health data holders
Fau .

Inspiring research for
1

T e Age 35 to 69 years Age 1810 78

Province of British Province of Quebec (Manitoba Centre for Health PoIicy\ ( Population Data BC \

Columbi CARTYCGENE 43 046 participants . ; i
olumbia S particip Province of Manitoba @ populationdatas:

29 850 participants Age 40 to 69 '.’ Jamtoba
Age 35 to 74 ] E&?c';h * Data on healthcare, * Province of British Columbia
health services, vital + Data on healthcare, health

L4 i i H H H . . . . .
,jﬁtario ;;%V(')%C;safr?:?;:nis statistics, education, services, vital statistics, child
Health ° et social/family support i
Study «  Minimum age 18 years K /family supp j \ development, education )

Canadian Urban Environmental Health Research Consortium
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Residential History Construction: Social Data Linkage Environment (SDLE)

I*I ggaggggs CS:'?r’glasggue https://www.statcan.gc.ca/eng/sdle/index

The importance of residential history for environmental health research

Acute outcomes Birth outcomes Chronic outcomes
High *Allergy *Trimester-specific *Cardiopulmonary
*Asthma *Low birth-weight *Obesity
Accuracy of
exposure using

current postal
code

Low

Days Months Years

Canadian Urban Environmental Health Research Consortium
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Residential History Construction: Social Data Linkage Environment (SDLE)
I*I g'g;lr’giasggs g?giasggue https://www.statcan.gc.ca/eng/sdle/index
9.0 o AN
(P V=S s— SDLE A
i e oo, StUAY participant  ———> < CANUE
v IDs and linkage Residential history created and _ ,
Ontario Health Study ) : Historical exposure data
'j);udesmasamemtano fields exposure assigned by postal code/year

by postal code/year

220000

\ 4
| o W] " =
—e00ae

Study participant IDs and yearly exposures

Canadian Urban Environmental Health Research Consortium
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QUESTIONS

eleanor.setton@canue.ca
dany.doiron@canue.ca

Canadian Urban Environmental Health Research Consortium
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