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What sector do you work in? What's your background in GIS?

Health - 54.5... 13 () Maone (I just know how to spell GIS) . 24.2.. (&)
@ (18) i P
() Education 0% (0} () Movice (| have basic knowledge, | can make a map) - 36.3...  (12)
Police/Safe 0% 0 () Intermediate (1 make maps rezularly and can do spatial analyzis) - 303..  (10)
! ty (o) ps reg ¥ P ¥
O Community/Economic . 18.1. (6) () Expert (I know advanced spatial analysis/spatial statistics) I 9.09% (3)
Cevelopment
(_) Welfare/Social Services I 6.06% (2)
Where did you learn your GIS?
() Municipal Planning | 18.1... (6)
Haven't learned yet | 25. (7
() Geomatics/GIS | 3.03% (1) O Haven't leamed ye (7)
() self-taught (anline, software) N 354..  (11)
ot S L B L R S () Undergrad geography/GIS course I 6.45% (2}
O Fed/prov government I 9.09% (3) () Graduate courses . 15.1... [5)
(0 Municipal government I 454 (15) () Post-grad certificate [ | 19.3... (8)
Pseudo government agency (arms-length, eg. public
303 10
O health unit, children's aid, health authaority) - (10)
O NGO B 151 (5) How often do you use GIS?
() Daily | 125 (4)
What is your role? O Weekly l 156, (5)
O Director I 625%  (2) ) Monthly | 187...  (6)
() Manager | 0_38% (3) () 2-3 times a year [ | 156 (5)
Analyst/Specialist (e.g. epidemiologist, statistician, - 68 7 (22) () Once a year I 125 [4)
economist) but not specifically GIS S
() Haven't yet N 25% (8)
| 156..  (5)

O
() Geographer (with GIS background) / GIS specialist
O

Software Programmer/Developer (including GIS) 0% [0}



Sudbury & District Health Unit (SDHU)
Geography 101

All distance and travel time estimates from Google Maps
Populations from Statistics Canada 2011 Census
Area. Statistics Canada Cartographic Boundary Files 2011
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GIS In the SDHU Resourdessearch, Evaluation &
DevelopmenDivision: my dream

Existing PopulatioHealth Assessment
]

andSurveillance team Director

B Much wanted addition —— |

A whole bunch of
other busy
managers and staff

@ GIS capacity Manager, Population Health
Assessment & Surveillance

@

J

Research Assistant

@
J

Epidemiologist Epidemiologist Data Analyst

@

J




My reality

Disclaimer: Thisis NOT my desk!



,2dz OLyQi +Htglea IS
N\B X é € GIS capacity

Director Depending on Funding
and availability

a
4

Manager, Population Health Sault College GIS Program
Assessment & Surveillance Sponsored GIS Student
Project
(NowApril) .

Epidemiologist Epidemiologist Data Analyst Research Assistant

Temporary Researct
Assistant

(GIS) .
J

MPH/epi summer
student

_________________________________________________




Some GIS/mappinGeovisw

+ Extensions, scripts and Adds

; ArcGIS9 ...
)

Maplnfo
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How we use GIS at SDHU

Some examples



Stakeholder/
limited distribution

A Alcoholvs Schools A Jurisdictions
A Breastfeeding survey A Immunization Exemptions
sampling A Demographics
Internal A Beach monitoring A Sexual Health
. A Sewer & Flooding complains Pertussis
\‘ A Extreme temperature event®d Influenza care seeking
Exploratory Spatial How good are the data?

Data Analysis

Will this be a good visual?
2 K0 KFLIWISYya ¢
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City of Greater Sudbury (Core) Deprivation Index
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Stakeholder/limited distribution
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Internal

Cenlsus Subdivision Residents By North East ER for Resp am':l LI
March 2013- June 2014

Greater Sudbury

109

Note: Due to the large volume of the City of Greater Sudbury ER visits
This Symbol is 1/6 th of the size comparable to the main map

&

See insert

Greater

Esn, HERE, DelLorme, Mapmylndia, © OpenStreetMap contributors, and the GIS
user community

Number of Resp and ILI for
Census Subdivisions by North East Hospital
March 2013 - June 2014

Number of cases
Note: Symbol size are proportional
to the number of cases

Note: Only Cases Over 20
Hospital Attended (Top 10)

[ Biind River District Health Centre

[ services de santé de Chapleau Health Services
[ Espanola General Hospital

[ Kiriand and District Hospital

[ Manitoulin Health Centre
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[l Heaith Sciences North

[ Timmins and District Hospital

[I] West Nipissing General Hospital
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Data Collected by RODS between M arch 2013 and June 2014
Resources, Research, Evaluation and Development

Sudbury & District Health Unit 2014

Projection: UTM Zone 17: Datum NAD 1983
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North East ER Visits by District Office Area Residents
March 2013 - June 2014

Timmins and District General Hospital
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North Bay Regional Heaith Centre

Manitoulin Health Centre

Esn, HERE, DeLorme, Mapmylndia, © OpenStreetMap contributors, and the GIS
user community

Number of Resp and ILI for
North East Hospital by District Office
March 2013 - June 2014

Number of cases
Note: Symbol size are proportional
to the number of cases

Residents District Office Area
\:’ Manitoulin District Office (Mindemoya)
- Espanola District Office
- Sudbury East District Office

Chapleau District Office

- Main Office

[ shared Service Area

Data Collectad by RODS batwesn March 2012 to June 2014,
Resources, Resesrch, Evalision and Development
Sudbury & District Healh Unit, 2014

Projection UTM Zone 17; Datum NAD 1983




6 B> @3 C:\Users\lefebvrem\Desktop\Instant Atlas\Census 2 O ~ s (2 SDHU Census Demographic... % - Pr— — D¢ Qdc

File Edit View Favorites Tools Help

o Sodary 8 Theria
eography Filter V _ ] Compare Areas by Pie Chart
SHealth Lok
S
sanrc 2 3
Data Map | Tabular “ SREEIAE Compare Areas by Bar Chart Help Print Share
Families and Households >> Population married with children (2011) Canadian Census: SDHU Geographical Areas vs. SDHU Overall
- Local SDHU ~
M Indicator Area Local No. Parcont Porcant Lowest SDHU Avg. Highest
o
Population A
Languages
Martial Status
Timmins
o Rouyn- Families and Households
nNcnr:md:l
(;Na\va Q 35530359 35.0 23.3 35.4 0.0 L 2 | 72.7
Povtiltion nratraa with 35530254 115.0 46.0 35.4 0.0 | @ 72:7
children (2011) 35520086 60.0 57.1 35.4 0.0 ] * 72.7
A 35530335 85.0 40.5 35.4 0.0 | & 72.7
Sault Ste
Marie North 35530359 90.0 60.0 32.0 0.0 | L 2 64.3
Sault Ste PH N
Tt L SH o : PoptlSHon maried without 35530254 25.0 10.0 32.0 0.0 L 2 I 64.3
2 !
£ s 2 EiidiebLE) 35520086 20.0 19.0 32.0 0.0 * I 64.3
s
e 35530335 80.0 38.1 32.0 0.0 | & 64.3
\ 35530359 5.0 3.3 8.8 0.0 ¢ | 40.0
Owen e 35530254 35.0 14.0 8.8 0.0 | & 40.0
Sound Population living common-law
p: Hanie withichildren (2011 35520086 10.0 9.5 8.8 0.0 £ 40.0
35530335 20.0 9.5 8.8 0.0 & 40.0
(}T“‘_’L“f’ 35530359 5.0 3.3 7.4 0.0 & | 333 W
Michiaan S © - COBYHGNE
bissemination Areas A | | Refers to the dlassification of census A 100

families into married couples (with or
without children of either and/or both
0.0 - 27.9 spouses), common-law couples (with 75
or without children of either and/or
28.0 - 33.0 both partners), and lone-parent
families by sex of parent. A couple
= may be of opposite or same sex. A
W z3.1-369 couple with children may be further 25
classified as either an intact family or
. 37.0-43.4 stepfamily, and stepfamilies may, in
turn, be classified as simple or v o
source: 2ffffcensagt Bopuigtan, Beatstics canaca. Ameseumrwgmc?so ComrrnERRErCEH dieddTin a census family
g el A
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Percent

Area
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making maps with GIS
1. Basic Cartography 7 K




Who can make a map?

”
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http://www.daviddarling.info/encyclopedia/M/monkeys _and_typewriters.html

www.sdhu.com



Who should make maps?

Information Intelligence

.sdh
s ul%:t(%ic]?://wwwl.cs.columbia.edu/~atrocc:o|/3DPhoto/photos/26.htmI



Snap! | thought | coined this

df a picture is worth a thousand words, then a map is worth a
million® ©rdinanceSurvey, Great Britain

G 2 K S NBtbgiaphy is the art and science of mapmaking,
cartographic design concerns the map user. It governs the design of a
map and it is the cartography that ensures the intended message Is
delivered both efficiently and aestheticathg

hitps:.//www.ordnancesurvey.co.uk/resources/caresigri



https://www.ordnancesurvey.co.uk/resources/carto-design/

The Design Proces$T IS ITERATIVE!

Problem identification

Preliminary ideas

|
| Design Refinement

feedback

Analyse

Decision
changes ‘

Implementation

|



Types of Maps

1. General Purpose (reference) maps
A Emphasisis on location

2. Thematic (special purpose, single topic, statistical map)
A Particular features or concepts
A Structural Characteristics of distance and directional relationships,
patterns of location, spatial attributes of magnitude change
(Dent pg 6)
A Excludes topographic Maps



Thematic Maps

Aualitative
Aspatial distribution or location of Nominal data

Auantitative
Aspatial aspect of numerical data: Ordinal or Interval/Ratio scale




Components of Thematic Maps

1. Geographic or Base map (locational info for context)
Include only amt of info necessary to convey the map message

2. Thematic Overlay

AJser must integrate these two visually and intellectually
Simply and Clearly



Thematic Map Communicatio [

Feedback

Essential Map

elements
Subject/ Map author/
Data Field” " cartographer ’ Map \ iap Reader
Map _making Map use
Mesign | AReading
Anbstraction Aunalysis
AGeneralization Anterpretation

Cartographic Process

Adapted from Dent, Borden D. 1993



U K O rd | n an Ce S u rvey Ontario Ministry of Natural Resources and Forest
Cartographidesign principles g

AUnderstanding of user requirements
AConsideration of display format
AA clear visual hierarchy

ASimplicity

ALegibility

AConsistency

AAccessibility P s

AGood composition Map Design Considerations for Accessibility

Ministry of Natural Resources and Forestry
Mapping & Information Resources Branch

January 10, 2017

https://www.ordnancesurvey.co.uk/resources/cadmesign/cartedesignprinciples.html




Basic Cartographic Elements (Design Units)

Title
& Subtitles

Legend/Key

Notes
Explanatory Text
Sources
Date
Author
Projection

Neatline/Borders

Moderate and Severe Food Insecurity Proportion for Southern Ontario Health Units

Proportion Moderate and Severe Food
Insecurity Household

| <7.5%
P 75%-9.1%
| EERES

PHU #|PHU Name %MSFI

3527|Brant County Health Unit

3540|Chatham-Kent Public Health

3530|Durham Region Health Department

3558|Eastern Ontario Health Unit

3531|Elgin-St. Thomas Public Health

3533|Grey Bruce Public Health

3534|Haldimand-Norfolk Health Unit

3535|Haliburton, Kawartha, Pine Ridge District Health Unit

3536|Halton Region Health Department

3537|Hamilton Public Health Services

3538|Hastings Prince Edward Public Health

3539|Huron County Health Unit

3541|Kingston, Frontenac and Lennox & Addington Public Health 9.3| 7.0|

3542|Lambton Public Health

3543|Leeds, Grenville & Lanark District Health Unit

3544|Middlesex-London Health Unit

3546|Niagara Regional Public Health

3551|Ottawa Public Health

3552|0xford County Public Health

3553|Peel Region Public Health

3554|Perth District Health Unit

3555|Peterborough Public Health

3566|Public Health Wellington-Dufferin-Guelpl

3565|Region of Waterloo Public Health

3557|Renfrew County & District Health Unit

3560|Simcoe Muskoka District Health Unit

Y
»

3595|Toronto Public Health

3568| Windsor-Essex County Health Unit

3570|York Region Public Health Services

Ontario

%MSF| = Porportion Moderate and Severe Food Insecurity
LCI = Lower Confidence Interval

UCI = Upper Confidence Interval

For Northern Ontario, refer to Food Insecurity map.

This map is using the combination of both Moderately Food Insecure
and Severely Food Insecure levels across Ontario at a Health Unit level.

Legend values represent all 36 Health Units; therefore, not all severity
proportions are represented in Southern Ontario.

50 100

Prepared by T. Cooley (Sault College GIS program) for the
Sudbury & District Health Unit
Data: Canadian Community Health Survey 2011/12
and 2013/14 combined
Projection: Lambert_Conformal_Conic

Kilometers Daturn: NAD 1983

Scale

Orientation

Insets (Locator/Extent/detaimaps)



Geographic Variables and Representation
(Phenomena vs. Data)

Representation

Scale of

: : Surface
Measurement Point Line Area
Volume
ATown % River E E Swamp
Nominal e
_~ Road Census
' Area
Roads Industrial Region
- O Large - Major
. Major
Ordinal - O Medum ——— Minor .
Minor
© Smal Trail g
Repetition

IntervalRatio Graduated

© |I|

40

Contour 30
(Isarthms) 20
10

Flowlines

B



Symbol Dimensions and Map Type

Symbol Dimension Map Type
Qualitative Quantitative

Shape X
Size X

Colour
Aue X
Avalue (light/dark) X
fSaturation X
(Intensity/purity)

Pattern
HOrientation X

A\rrangement X
Aexture X




Some help I\/Iust bookmarkColorBrewer

Number of data classes:

3 v

Nature of your data:
® sequential © divergin
gualitative

g

Pick a color scheme:
Multi-hue:

Only show: i

colorblind safe
print friendly
photocopy safe

Context: i
roads
cities

| borders

Background:

® solid color
terrain

I

color transparency

Single hue:

1
AN

00,0, U

[ 1

[
my
— ——_—
3-class BuGn
HEX v o
_ 3
#a5f5f9

#99d8c9
#2ca25f

© Cynthia Brewer, Mark Harrower and The Pennsylvania State University

Source code and feedback

Back to Flash version
Back to ColorBrewer 1.0

@ axismaps
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AThematic Cartography an@eovisualizationSlocum et al.

or
ACartography Thematic MaesignDentet al.

This one you should read through and through
AHowto lie with Maps Mark Monmonier



But beware of wizards and black boxes!




Know your Cartographyand get to know your data

B Attributes of NewIPCSD
0oID PTRESCD
326 4061 858 66 925
327 4099 9 9 18
328 4102 1187 167 1364
329 4103 1387 117 1504 NB-4
P 330 4104 2814 212 3026
331 4105 629 43 672
332 4106 10110 780 10890
333 4107 1140 38 1178
334 4108 328 30 359| =~
335 4112 109 8 117
336 4113 523 28 551
337 4114 246 20 266
338 4115 1) 29 29
338 417 183 27 216
340 4118 a 4 4
34 4119 32 8 40
342 4120 0 1 1 =l
Record: 14| <] 0 »[»] Show: W Selected | Records (1 outo
Rne




Choropleth maps have draw backs!

City of Greater Sudbury (CGS) Deprivation Index i

Legend

[ ] cGS Communities

[ | Census Tracts (Neighbourhoods)
[ ] Lakes

m— Major Hwy

Deprivation Index by DA

I:l No Data
I Least Deprived

[ ] Neutral
I Most Deprived

Source: INSPQ 2011; Statistics Canada 2006 Census of Population
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City of Greater Sudbury (CGS) Deprivation Index % ¥ m%

Legend K

:l CGS Communities =
Capr%c-l

b

[ | Census Tracts (Neighbourhoods)

[ | Lakes &
e Major Hwy N .

Deprivation Index by DA < Y = S

[ ] No Data .
I Least Deprived

[ 1 Neutral }
Il Most Deprived ur -

“ el Eenire A
City of Greater Sudbury (Core) Deprivation Index

Legend
w Census Tracts (Neighbourhoods)
hgj ~ Major Roads
> [ Lakes
ﬁ < Deprivation Index by DA
Q [] No Data
I Least Deprived
[ Neutral
ﬂ B Most Deprived
e
Vg ry, 7
< .4;3(} @ &
==

Source: INSPQ 2011; Statistics Canada 2006 Census of Population '
Source: INSPQ 2011, Statistics Canada 2006 Census of Population




U KI

ra

a dzNJb

Dasymetrienappingcy” 2 U




Not all areas are created equal!l
YY208 e2dzNJ adz6e2SOu0 3




XU02 SyadzZNB N aLl2 yMapldtérdsy O2 Y
E.g. ER visits Crude rate vs.-Sigadardized rate

GSD_DA 2016 GSD_DA 2016
CrudeRt




EXCEPTION!

Cartographic conventions and design can be put on hold when doing Exploratory
Spatial Data Analysis (ESDA)



What you should know before
making maps with GIS



Cartographer
GlSer

What 1s GIS

fSet of tools for collecting, storing,

retrieving at will, transforming, and
displaying spatial data from the real world

fora particul ar set ¢
Burrough. P.A., 1994.

ExcelCalc Software

STATA/SAS/
SPSS

Hardware

https://www.cdc.gov/gis/whatis-gis.htm



GIS: beyond desktop mapping

ABasic Spatial Analysis
A Buffers
A Spatial Queries
A Incorporates +++ tools

A Advanced spatial analysis

A Spatial stats
A Modelling

AExploratory Spatial Data Analysis

(ESDA)
AL (0 Qa {ewkeh 3D) Histograbn
A Spot outliers
A Find errors




What you should know before
making maps with GIS

3. Precision vs. Accuracy and Error
propagation



DATAAccuracy vs. Precision

O 0
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ESDA.= Positional Accgii
Codes

N

POE1BQ
o

POElMgPOGlEO

POE1CQRUETRG—~<~\

C::? .LOLZAO

LOLZBgL4R5K9

LOM1R2

¥ LOK1YOLOK1Z0 L9M v
LOM1S2 |1q

NOH1TO
° LO9M1R3

LO0L1JO
o

&
LoL2c8L
°

¥ LOY5J1L9Y5J2
9Y5H9
N4L1X7 L9Y5G6 L9Y5H8

L9Z2Y5L972Y6
L9Z2Y4

NOH1NO
0H2S0 °

LOL1X0
)
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ESDA = Positional Accuracy FSA = N3W



