WATERLOO
Building Your Map

To begin building your map, open ArcMap.

Add to the ArcMap layout the Census dataset which are located in your Census folder.

[ Add Data ==

Look in: [Elshp v]%@tﬁ”%'lﬂlﬁlu&

@housing_waterloo.shp

=l | abour_Occupation_Education_CSD_SouthernON.shp

Name: Labour_Occupation_Education_CSD_SouthernON.shp
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Right Click on the Labour_Occupation_Education shapefile and Open the attribute table of the dataset:
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Examine the fields in the attribute table, and determine which field contains the Census variable you want to
map. Make a note oivhich single atribute you wish to map. For this tutorial, we will map unemployment
among males aged 1%b, which is captured in the field Unemploy6.

Note: In many cases, the field names in the Shapefiles can be difficult to decipher, as they are frequently
truncated abbreviated, or otherwise shortened. Refer to the Census Dictionary table in your folder to
determine what each field name represents.



Symbolizing the Census Data: SingleVariable Mapping

Open the Layer Properties window by doubliking the layemn the Table of Contentsr by rightclicking it
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At this point, the Census data is symbolised using an arbitrary colour chosen by ArcMap:
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Features Draw all features using the same symbol.
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Additional description appearing next to the symbol in your map's legend
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The Graduated Colors symbology style allows you to define a numbesséslaccording to the Census

variable, and then assign a different colour or shade to each class.
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ultimately result in a map illustrating levels of unempitent among males aged 15 to 25, by Census
Subdivision.
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Layer Properties X

| General | Source | Selection | Displayl Symbology | Fields | Definition Query | Labels | Joins & Relatesl Time | HTML Popup|

Show: - "
Features Draw quantities using color to show values.
Categories Fields Classification
Quantities Value: UNEMPLOY6 - Matural Breaks (Jenks)
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Take a quick look at the Class Ranges which result. Are they useful?
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It would be far more useful to create a map which shows that 14% of hajes / Sy
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The problem, then, is that many Census variables are expressed in absolute thensumber of persons in
a given geographic area who fit a particular cigarg but, for comparative purposes, we need to display
those variables in terms relative to the population of each geographic area.
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Normalization is the process of dividing one numeric attribute value by another in order to minimise
differences in values based on the size of areas or the number of features in each area. For example, dividing
the number of persons aged 43 in a given area, by thetal population in that area, yields the percentage

of 18t0-30-yearolds in that area. Similarly, dividing the total population in a given area by the geographic

size of that area yields a density figure. (Adapted from the ESRI Desktop Help file).
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not interested in the percentage of unemployed young men as they are compared to the rest of the
population, only those that are in the same age range and are in the labour force.

Making Class Breaks Logical: Classifying Your Data Appropriately
Experiment with the various classification schemes until you find one that works for you and for the data you
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Layer Properés window:

Layer Properties ‘ [ili:_ij

General | Source | Selection | Disp\ay| Symbology |Fie|ds | Definition Queryl Labels | Joins & Relatesl Time | HTML Popup|
Show:

Features |Draw quantities using color to show values_ Import.
Categories Fields Classification
9“395 e Value: UNEMPLOYSE - MNatural Breaks (Jenks)
raduated symbols Normalization: IN_THE_L4 - Clagses: 5 -
roportional symbols
* Dot density Color Ramp: - - -
Charts —
Multiple Atiributes Sym.. Range Label
[ 0000000000 - 0.050000000 0.000000000 - 0.05000
| |0.050000001 - 0.102766793 0.05001-0.1028
[ 10102766799 0.148676171 0.1029-0.1487
[ 0148676172~ 0.197215777 0.1488-0.1972
I 0157215775 - 0.500000000 0.1973-0.5000 I
DShoyclass ranges using feature values

[ ox  |[ cance Apply




Choose the desired Method from the dropdown box in the Classification window.

Classification M
Classification Classification Statistics
Method:  [Quantile - Count: 106
Classes: Manual Minimum: 0.000000000
N ' EZ;:lelr-jnt;;:?\l.ral Maxirmum: 0.5000
e N Quantie Sum: 12.84
[Natural Breaks (Jenks) Mean: 0.1211
Geometrical Interval Median: 0.1235
Standard Deviation Standard Deviation: 0.06098
Columns: 100 |5 ["] shaw Std. Dev. ["] show Mean
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If necessary, change the number of classes (note: the number of classes is set automatically when using
Defined Interval and Standard Deviation classificatitethods):
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If you are using the Defined Interval classification method, set the interval:

F |
Classification M
Classification Classification Statistics
Method: ’Deﬁned Interval VI Count: 106
Classes: 5 + | migfal size: 01 Minimum: 0.000000000
Maximum: 0.50
Data Exclusion Sum: 13
l Exclusion ... ] l Sampling ... ] Mean: 0.12
M Median: 0.12
Standard Deviation: 0.061
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If you are using the Standard Deviation method, set the division of standard deviations to use:

:
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Changing Colours

Once you have selected an appropriate classification scheme, experiment with different colour ramps until
you find one that best fits the number of classes and the type of classification scheme you are using.
To change the colour ramp, click the dropdolbox denoted below and scroll through the options:

.
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Muliiple Atinibutes:

Show: - -
Features |Dra1|||r quantities using color to show values. Import...
Categories Fields Classification
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|
|
|
-
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Some tips on selecting good colour ramps:
- ForSequentiatlassification schemes such as Equal Interval and Defined Interval, use a colour ramp that
goes from a light shade, for low values, toaaldshade, for high values, of the same colour, as used in the

example above.

- ForDivergingclassification schemes such as Quantiles and Standard Deviations, use a colour ramp that
grades between two contrasting colours with a neutral colour at the n@anedian. Sample diverging colour
ramps are shown below:




Try experimenting with various colour schemes using ColorBrewer2, an online tool created to aid

cartographers in selecting colours for mapgp://colorbrewer2.org/
You may also wish to change the border colour, width, and style of each feature. Rather than doing so

individually for each class, simply rightt A O
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Show: — .
Feamres |Draw quantities using color to show values. Impaort...
Categories Fields Classification
Quantities Value: UNEMPLOY6 - Quantile |
i Graduated colors
- Graduated symbols Normalization: IN_THE_L4 h Classes: 5  ~
- Proportional symbols
o - .
Charts Color Ramp: -
Multiple Attributes Sym.. Range Label
0.000000000 - 0.075555556 0.000000000 - 0.07556
0.075555557 - 0.112616427 0.07557-0.1126 Flip Symbols
[ 0112616428 - 0133020344 0.1127-0.1330 Ramp Colors
I 0. 133020345 - 0155095065 0.1331-0.1551
I 0. 155095066 - 0.500000000 0.1552- 0.5000
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http://colorbrewer2.org/

Changing Legend Labels

Note: This should be done only when classification schemes and colours have been finalised. Any change you
make to classifications will reset legend labels to their default value.

By default, the labels for each class are simply the class ranges:

Layer Properties PR—— M

‘ General | Source | Selection | Display| Symbology ‘F\elds | Definition Queryl Labels | Joins &Relatesl Time | HTMLPopup‘

Show — .
Features ‘Draw quaniities using color to show values. Import...
Categories Fields Classification
Quantiies Value: UNEMPLOY6 - Quantile
i~ Graduated colors
.- Graduated symbols Normalization: IN_THE_L4 hd Clagses: 5~
i Proportional symbols
Charis Color Ramp /\
Multiple Atinbutes Sym.. Range Label
0.000000000 - 0.075555556 0000000000 - 0.075555556
[ |oo7s5s5857- 0112616427 0075565657 - 0.112616427
[ 0112616428 - 0133020344 0112616428 - 0133020344
[ 0133020345 - 0155095065 0133020345 - 0.155095065
I 0. 155095066 - 0.500000000 0.155095066 - 0.500000000

I:‘Shoy class ranges using feature values

[ ok || cancel |[ Apply |

Forreadability, you may wish to change these labels. To do so, click once on the label text so the text is
highlighted, and simply type in a more understandable label:
[ Layer Properties - @I&f

| General | Source | Selection I Display‘ Symbalogy ‘ Fields | Definition Queryl Labels | Joins &Relatesl Time | HTML Popup|

Show:

Features ‘Draw quantities using color to show values. Import
Categories Fields Classification
Quantities Value UNEMPLOY6S - Quantile

. Graduated colors
i Graduated symbols Normalization: IN_THE_L4 hd Clagses: 5 =

i~ Proportional symbols

ot denty R B |
f Multiple Atiributes Sym Range Label .
10.000000000 - 0.075555556 Lower Quintile b
h 0.075555557 - 0.112616427 Second Quintile |
W 0. 112616428 - 0133020344 Third Quintile
0. 133020345 - 0155095065 Fourth Quintile
e | I 0. 155095066 - 0.500000000 Upper Quintile
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0K ] [ Cancel I l Apply




Verifying the Symbology
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your map. Have a close look at the map, and make any changes to the symbology that might be necessary to
make the map clear, understandable, and informative.

Zoom in to the geographical area of interest .

Keep in mind thatlass definitions are based on all values in Candfigour map shows only a portion of
Canada, it is likely that one or more classes will not occur in this smaller area. To rectify this, you may wish to
create a new dataset contairgronly those features appearing on your map, and then classify that dataset.

To create a new dataset containing only those features appearing on your raapm in to your area of
interest. Then, rightlick on the original dataset in the Table of Coriten = y I A3 GS G2 GKS Wt
Ot A0] WO9ELRNI S5FGlF dpdQY
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Selection
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%o Convert Features to Graphics...
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Data
< Save As Layer File.. |<:»’ Export Data...
@ Create Layer Package... Export to CAD...
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H [£]  View Item Description...
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Export Data ;

Export: | Al features In View Extent

Use the same coordinate system as:
(@) this layer's source data

()the data frame

(") the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature class:

HAGIS\ProjectiArcGIST10\Canada\New_CSD.shp
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& Do you want to add the exported data to the map as a layer?

Now, symbolize the newly added dataset in the same way as before. The class definitions, and therefore the
map colouring, will be significantly different, but likelyioh more readable.

Original Exported and Reclassified

Pl



Labelling Census Features and Statistics

You may find it necessary to label Census geographies and their associated statistics to make your map more
informative. Adding such labels can be complicated, but is often well worth it.

To add labels, open the Properties window by riglitking on tle Census dataset in the Table of Contents
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Change the label fit in the Properties window, if necessary, and add a mask to ensure the text is legible. To
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Symbolizing the Census Data: Multiple-Variable Mapping

Before beginning this section of the tutorial, complete or read through the section above on-Bar@ble
Mapping. This section assumes you are now familiar with setting symbology and using the various
classification schemes.

Symbolizing Data by Propo rtional Symbols and Graduated Colours

Symbolizing data by proportional symbols will produce a map displaying a single symbol for each geographic
area. The larger the symbol, the higher the data value for that area.

Proportional symbols work well whaverlaid atop a map symbolized by graduated colours, and therefore
allow you to map two separate Census variables.

To begin, turn off your labotwccupation layer. We will now create a thematic map to determine the

proportion of homes in each Censusdt in the Cities of Kitchener and Waterloo which are rented,
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the same steps as just learned in your single variable mapping to create this rmgpthescolumn RENTED,

and normalizing it by the total number rented (TOTAL_NUG6). Change labels to make it look like the maps in

this tutorial.

When, we also want to show the proportion of homes in need of major repairs in each Census Tract in the
Cities of Kitchener and Waterloo, the variable which we will symbolize by proportional symbols. We need to
re-add the Census dataset to the map, eithérb dza A y 3 §( KS WibyreBpyibglthé Haased dzi G 2 Y
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= £ Layers
= housing_waterloo
You should now have these tveative layers : O
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Layer Properties m

| General | Source | Selection | Display| Symbology |Fie|ds | Definition Query | Labels | Joins &Relatesl Time | HTML Popup|

Show:
Features Draw quantities using symbol size to show exact values.

Categories Fields Data
Quantities Value: none hd

- Graduated colors -

- Graduated symbols Normalization: none v

Proportional symbols
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Charts Unit Unknown Units -

Multiple Attributes
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MNumber of Symbols to display in the Legend:

[ ok || cancel |[ appy |

CNRY G(GKS W+l f dzSQ R NEZchaamiagyfhe datuesyou wiShftadidplay as kréporfiohdd f R
advyozfaod LT ySOSaalNesx OK224S (KS FTAStR o0& 6KAOK i
dropdown box.



/| K22aS GKS

QX
D/
_<
(@]
N
—

FyR O2f2dz2NJ 82dz ¢AaK (2 dzas (2

In the window which opens, choose an appropriate symbol from the list, set an appropriate colour, and set
the size. The size setting in thigndow will be the size of the smallest symbol on the map: the larger this size
is, the larger will be the size of the largest symbol on the map. You will likely need to experiment with
different sizes until you find one which works.



