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Preface

# The Resource Note is intended to increase our
understanding of and broaden our knowledge basewn
subject areas that are fundamental in buildingcapacity
In numeric and geographic analysis.

# Itis not an in-depth or comprehensive discussicgh®
subject matter.

# |t highlights certain relevant and important ardes
deserve our attention and consideration.

# It can also serve as a “how-to” guide with instron$ to
perform certain task

# Itis intended to be informal and informative.
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Introduction

# This is the 1" Resource Note, previous notes include:

1 Census Geography 11 Community Social Profile Template (part 1)
2 Census Data 12 Some quick ways to access census data

3 PCensus Database 13 Community Social Profile Template (part 2)
4 Geocoding 14 Mapping Migration and Commuting data

5 Cartographic Principles 15 Census of Agriculture

6 Thematic Mapping 16 ArcMap 101

7 2006 Census

8 Population Pyramid

9 PCensus DBX v8.5

GIS Data and File
10 Management
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Introduction

#* The topic on the use of choropleth map was discLisse
Resource Note # 6 — Thematic Mapping: Mapping Shatia
Data, February, 2006

% This resource note revisits the subject in morailseand
shows the potential of misinterpretation and erooise
conclusion of the spatial distribution from the noper use
of the choropleth mapping method

% It also looks at different ‘normalization’ processes
ArcMap and discusses their applications

# Additional resources are provided to supplementtieur
scheme (colour ramp) available from ArcMap to syhaigo
data classes in choropleth mapping

Community Social Profile Project

LG R i Resource Note 17




Choropleth Map

#* “Choros” means place, “pleth” means value
— area or shaded mapping

#* Most frequently used mapping technique

#* Data are grouped into classes and each clas:
IS assigned a unique shade or colour

* Each areal unit is then symbolized
according to class membership
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Example — choropleth map

Proportion of low income seniors
by census tract, City of Ottawa, 2005

% low income seniors
by Census Tract
3% - 7%

\ 8% - 14%

\ P 15% - 25%

- \ V [ B 26% - 44%

{ /\ : \- 45% - 62%
v >\ [] zeroorno data

/ Average for Ottawa: 11.9%)

Source: Statistics Canada, 2006 Census

Community Social Profile Project

Il 2 Resource Note 17



Misuse of choropleth mapping method

* Themost common mistake in choropleth mapping isto
compar e ar eas based on count statistics (e.g. number of
persons, families, low income seniors)

By using the choropleth mapping method, the reeder
comparing the size of the areas visually insteatief
actual count statistics

Areal units (e.g. DAs or CTs) are usually arbitramgize

There is no relationship between the count dakeeto
mapped and the size of the areal unit (i.e. a sanad can
have a high population count, conversely, a larga aan
have few people living in it)

% The resulting spatial distribution of the data t=ad to
misinterpretation and erroneous conclusion

L

x

x
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Choropleth map showing count data

Senior population by census tract
City of Toronto, 2006

e # seniors
by census tract
| | 10-375

|:| 376 - 635
[ le36-920
- 921 - 1360
- 1361 - 2055
Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Potential interpretation and conclusion

* Based on the spatial distribution pattern of
the senior population shown in the
choropleth map, the reader may conclude
that there are more seniors living in the
suburbs than those in the inner city — there
are more census tracts fall into high values

classes
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Dot density map showing actual number of seniors

Senior Population by census tract
City of Toronto, 2006

# seniors by census tract

B : Dot - 300persons

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Senior population by census tract
City of Toronto, 2006
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The maps show two
different distribution patterns

Senior Population by census tract
City of Toronto, 2006

sssss

# seniors by census tract

DI 1 Dot = 300

Source: Statistcs Canada, 2006 Census

© 2008, Social Planning Network of Ontario, all rights reserved
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Effect of areal unit size

# The following example is used to demonstrate 1
effect of the size of the areal units, four ardas o
similar size are selected.

# With the exception of Area 4, each contains a
number of census tracts

# Visually, the choropleth map shows higher
number of seniors in Areas 2, 3 and 4 than Ares
which Is located in the inner city based on the
class values and colour scheme

Community Social Profile Project

Ve 2 Resource Note 17

13




Visually, Area 1 has less seniors than the othexdlareas

Senior Population, City of Toronto, 2006 nona

by Census Tract
Area 2

[ Area 3

Selected areas

¥
# seniors
@ by census tract

[ |10-375
| |a6-635
[ l636-920
B oo 1360
I :6:- 2055

Area 1l

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Effect of areal unit size

nearly double that of Area 3, many times highe
than Area 4 and 10% higher than Area 2

# The reader cannot see this because the total

# In fact, Area 1 has the highest number of seniows,

number of seniors in Area 1 iIs distributed In m
census tracts that are smaller in size compare
those In the suburbs

# On the other hand, there is only one census na
Area 4 and has 11% of the Area 1’s senior
population

ny
to

cti

Community Social Profile Project

Resource Note 17 5

May 2009



Area 1 has the highest number of seniors

Senior population by census tract

g City of Toronto, 2006 —

Area 3

\ Il

- 1,335 seniors (Area 4)

¥ |:| 6,800 seniors (Area 3)
Area 1l
|:| 10,900 seniors (Area 2)
l:l 12,000 seniors (Area 1)

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Normalizing the data

% The effect of areal unit size can be removed
by ‘normalizing’ the data

% The count data can be “normalized” in two
ways:
— Use ratios involving area (density =
population/area)

— Use ratios independent of area (percentage of
population)
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Normalization process

% In ArcMap, the normalization of a data variable ban
done in the Symbology Layer Properties window

T R LIRS R B N R RSN N L S L W W

Layer Properties

Generall Sourcel Selection] Display  Swmbology l Fields l Definition Quel_l,l] Labels] Joins&Helatesl HTHL PDDUD]

Shiow: - -
Features Draw guantities using color to show values. m
Categories Fields Clazsification
Quantities Yalue: M atural Breaks [Jenks)
Graduated colars .
; v hsses; - Clazsify...
Graduated symbols Moimaliza J Uizes ,il ﬂ
Proportional zumbols
Dot denszity Color Ramp:
Charts
Multiple Attributes i) | Range | Cobel |
215612134 - 505743620 2 - 506
505, 743621 - 319.660237 507 - 920
919.560238 - 1537 86670 921-1538
I 1537 95671 - 2750.40432 1539 - 2750
I 275040433 - 513359521 2751 -5134
[~ Show clasz ranges using feature values Advanced ~

Cancel |

IZIK|
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% The number of seniors in an area (DA or CT) shioglchormalized by

Normalization process

However, it is important to note that ArcMap praagda variable
named ‘Percent of total’ in the normalization drapwth window

The ‘Percent of total’ is the total of that varialide the whole area an
should not be confused with the total of the avedl (e.g. DAS or
CTs)

— For example, for the City of Toronto, ‘Percentatfl’ is the total number

of seniors in Toronto (about 353,000)

If the ‘Percent of total’ is used, the effect ofarenit size still remains
because the individual value is divided or norneliby a constant
(see following map)

other variables such as the total population ontiraber of square
kilometres (or other areal measure unit) of theesamnea (DA or CT)

May 2009
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Percent of total

Seniors as % of total seniors in
City of Toronto by census tra

3 seniors as % of total seniors
@ in Toronto by census tract
| o%-01%
[ o2
[ Josw

N o.4%
B o5 -06%

Source: Statistcs Canada, 2006 Census © 2009, Community Development Halton, all rights reserved
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Density mapping

% By dividing the number of seniors by the area of
the areal unit (census tract), the effect of the si
of the area Is therefore removed

* The resulting map shows a different spatial
distribution pattern

* There are more areas (census tracts) with higher
number of seniors per square kilometre in the
Inner city than in the suburb — in fact, some of the
areas with high values (in the choropleth map)
have very low density of seniors
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Mapping population density

Senior population density
by census tract, City of Toronto, 2006

senior population density
persons/sq.km
_l2-506

| ]s07-920
[ Jo21-1588
B i530-2,750
550

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Mapping ratios

Proportion of senior population
by census tract, City of Toronto, 2006

% seniors

¥
by census tract
-1

04 - 0,

City average 14% —:I 12% - 14%
[ 15%-23%

I 2406 - 42

B -7

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Mapping count data

# There are ways to map count data without the
effect of areal unit size

— Graduated symbel use varying size symbols to
portray the magnitude of the variable

— Proportional symbalt the size of the proportional
symbol reflects the actual data value

— Dot density- use dots to represent a spatial distribut
of individuals or events

— Bar chart- use horizontal/vertical bar to portray the
magnitude of the variable

on
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Graduated Symbols

Senior Population by census tract
City of Toronto, 2006
(Graduated Symbols)

# seniors
by census tract

10 - 610
® 611-1090

. 1091 - 2055

Source: Statistcs Canada, 2006 Census © 2008, Social Planning Network of Ontario, all rights reserved
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Colour Scheme (ramp)

* ArcMap provides a collection of colour scheme
(ramp) for various symbology

* In addition, the ColorBrewer
Jis a web tool for
selecting colour scheme for thematic maps, most
useful for choropleth maps.

% |t provides a step-by-step approach with a “learn
more” feature for a full understanding of how to
use the diagnostic map display

* The colour specs will appear for use in ArcMap
colour ramp — colour selector
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Colour Selector

Color Selector

Colour Specs

May 2009

Community Social Profile Project
Resource Note 17

2L




Colour Use Guidelines for Mapping and
Visualization

qualifative
Binary FH ¥ g M Qualitative
n n = T FA
TFA qualifafive

dverging a
¥ 3 2
n = 1

sequentia

3 % 3
Diverging B [ 2 T 2 Sequential

10 41 T o1

diverging =10+ sequential

+'|g g g %

i} =

—10 = 1 T

10 4 255075

Source: ColorBrewer.org
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Colour Use Guidelines for Mapping and
Visualization — Examples

Sequentlal / Sequentlal %:3

Sequentlal Scheme
Scheme
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Source: ColorBrewer.org
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Colortoo
(http://gis.cancer.gov/tools/colorto/()l

x The Colortool website makes it easier to use
ColorBrewer’s colour scheme in ArcMap

* You can download the tool and create a
button on your ArcMap toolbar
(View>Toolbars>NCI tools)

# |t also contains information about the
readability on different formats
(photocopler, screen, print, projectors, etc)
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Colortool

National Cancer i 1.5, National Institutes of Health | www.cancer.gov

ﬁw " Geographic Information Systems
R earc: | SEARCH TERH @
R QIS e

»

ColorTool for ArcMap

« About

ColorTool : ; ; i

B e ColorTool is a plugin for ArcMap™ (part of the ESRI ArcGIS Desktop suite) that helps users create choropleth maps using
= % ColorBrewer color ramps.

. m The program runs from a button in the toolbar and opens a form that guides the user in choosing a classification scheme. For
Instructions | e jnformation on the color options, visit ColorBrewer.org. ColorTool supports Quantile, Equal Interval, Natural Breaks
(Jenks), and Unique Value classification types.

Related
Materials This map was created using ColorTool's diverging red-yellow-blue, six-group theme with a Quantile classification:
« Tools for .

o e o

ArcMap ™ Lo, : :

o
L2
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Any questions or comments?

Please contact me at:

Richard Lau

GIS Project Coordinator
Community Social Profile Project
Email:

Phone: 905-632-1975, 878-0955
Fax: 905-632-0778

Thank You
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This project is funded by the Ontario
Trillium Foundation

LA FONDATION
TRILLIUM
DE L°ONTARIO

THE ONTARIO
TRILLIUM
FOUNDATION
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