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The following workshop uses QGIS 3.4 (long-term release) for Mac, which was downloaded from here:
https://ggis.org/en/site/forusers/download.html

The data that we’ll be using today can be found here - Workshop Data

The census data was downloaded from the 2016 Census webpage and includes statistical data as well as
geospatial layers. The following steps will outline the steps to add the statistical data to QGIS as well as
adding corresponding census geospatial boundary layer for the accompanying data. We'll be looking at
the data at the Federal Electoral District (FED) level, which corresponds to a Federal riding for the
federal elections.

Step 1: Add Census Tabular Data
1) In QGIS, go to Layer > Add Layer > Add Delimited Text Layer... to add the comma-separated
values (.csv) to QGIS. The software will preview the corresponding data.
2) Fillin the following information then click OK
a. File format: CSV
b. Geometry definition: No geometry (attribute only table)
c. Encoding: windows-1252 IANA

P

File name |C:\Users\Joel\Desktop\Journalism\CensusData.csv —

Layer name CensusData @{fing windows-1252

* File Format

~~T® (5V (comma separated values) B
Call ( D ) T

Regular expression delimiter

Custom delimiters

» Record and Fields Options

¥ Geometry Definition

Point coordinates
Well known text (WKT)

a"'ipﬁu_geumetw (attribute UHT,-IGE-JFE-]_;

Geonuiry_CRS invalid projection - || &

v lLayer Settings

Use spatial index Use subset index Watch file
Sample Data
FEDCode Province FEDNAME TotalPop MapPop |*
1 10001 10 Avalon 86495 42440 |«

2 10002 10 Bonavista--Burin--Trinity 74115 36570
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3) This will add the census data table to the table of contents.

Step 2: Add Census Boundary Layer
1) In QGIS, add the census boundary layers by clicking on Layer > Add Layer > Add Vector Layer...
Browse to the project’s folder and find/add the Ifed000b16a_e.shp by clicking on it and
selecting Ok.
a. You could also have the project folder open in Windows Explorer and just drag and drop
the file in. Either way works!

owser B® Processing Toolbox B®
IRT®O Be0B TN

¢ Favorites Q Search...

(6] Home

» (U Recently used

of » (@ Cartography
[7] MMolumes + (@ Database
@ GeoPackage » @ File tools
/ SpatiaLite » (@ Graphics
@ PostGIS » (X Interpolation
P MSsaQL » (@ Layer tools
2 pB2 » (@ Network analysis
@ WMS/"NMTS » (2 Raster analysis
& XYZ Tiles » (2 Raster terrain analysis
i@? x?: » () Raster tools
& ows ¢ S\V/ZE::: e
@ ArcGisMapServer » (2 Vector general
%" ArcGisFeatureServer » (@ Vector geometry
3 GeoNode » () Vector overlay
» (2 Vector selection
» (3 Vector table
» Za GDAL
» @ GRASS
s a® » g qgis2web
SAGA
YR®Y &0 '
~| CensusData
v [l Ifedo00b16a_e
Search QMS @

Search string...

Filter by extent | | All x
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Our next step is to do an attribute join of the data. This can only be done when fields from our data and
boundary layer are the same type and the values in each column correspond to one another.

Step 1: Ensure Proper Field Type

1) Right click on the Ifed000b16a_e and Open Attribute Table. Right click on the CensusData and
Open Attribute Table. Look at the data and try to determine which field from both files could be
used for a join.

2) Right click on Ifed000b16a_e again, but this time, select Properties. On the left tabs, select
Source Fields. This should tell you the field type for every field in your data. Looking here, the
field type for FEDUID is String.

3) Right click on CensusData again and select Properties. On the left tabs, select Source Fields. This
should tell you the field type for every field in your data. Looking here, the field type for
FEDCODE is Integer.

As you can see, the field types don’t match. We'll be changing the field type for CensusData.

4) Right click on CensusData and select Open Attribute Table
5) Select the Open Field Calculator Icon

‘/ CntarioData = Features total: 121, filtered: 121, selected: O
els » Y X % P|o 8 --

| | Geography | Populabon, 216 | Population, 2011 |-rn=rra;|.-- changs, :| density per iq.ﬁ"EI

6) Inthe field calculator, do the following calculation and click Ok.
a. Output field name: FEDid
b. Output field type: Text, unlimited length (text)
c. Expression: “FEDCode”
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Create a new field Update existing field

[ Qutput field name |FEDid ]
Output field type | Text (string) v
Output field length Precision =

Expression Function Editor

=¥ - a1y N ?)eaéebm——-ﬁmélilues
Color =

Conditionals Double-click to add field name
Conversions to expression string.
Date and Time Rinht_Clirlk, An fiald nama tn R/
} Eleies sha isites Values | Q. Search...
NULL

All Unique 10 Samples
123 Province

abc FEDNAME
123 TotalPop
123 MapPop

i 123 FemalePop
Output preview: 10001 \_ 102 D _/) >

A)

This layer does not support adding new provider fields. You can only add virtual fields.

Help Cancel OK

7) This will create a new text field with the data from the FEDCode field. We'll then be able to do
our join with this newly created field since it’s the same field type as the boundary layer.
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Step 2: Attribute Join

1) To do our attribute join, right click on Ifed000b16a_e and select Properties. From the
Properties window, select Joins and click on the green + button at the bottom left of the
screen.

| @b propeitios et Joics X
Setting Value

@ Information

l& Source

¥ Symbology

Labels

'. Diagrams

W% 3D View

s Source Fields

= Attributes

Frrm

4 Joins
2y Aoy

Storage

a@ Actions
® Display
& Rendering

Variables
l Metadata
ﬁ Dependencies
*= Legend
QGIS Server

B Digitizing 5 | [=

Gvle v oK Cancel Apply Help

Fill in the corresponding information to perform the join. Ensure you select Custom Field Name
Prefix and remove the text in that box. This will keep the

. . —  Field from CensusData
original field names from the CensusData. -
Join layer [ censusData - Field from FED_Canada
Join field abc FEDid -—t—
Target field abc FEDUID >
V| Cache join layer in virtual memory
Dynamic form
» Editable join layer
v Joined Fields
w |V Custom Field Name Prefix
|

Cancel OK
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2) Click Ok.

3) Right click on Ifed000b16a_e > Export > Save Features as... Change format to Esri Shapefile and
click on the three dots next to the File name box and navigate to a folder to save the file as
FED_Census_Data.shp. The join is now permanent.

Step 3: Explore the Joined Data
1) Inthe table of contents, right click on FED_Census_Data and select Open Attribute Table. You

should now see the additional census data in your layer file.
2) Remove the Ifed000b16a_e and the CensusData from the table of contents. You should have

only the FED_Census_Data in the table of contents.

Now that our attribute data is joined to our geospatial file, we are now ready to begin mapping!
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Style and Labels Your Map

To better visualize our census data, we’ll use different colours and labels for our map. Before doing so,
we’ll adjust how our column headers look, since the column names aren’t clearly labelled.

Step 1: Create Field Alias

1) Right click on the FED_Census_Data polygon file and select Properties...
2) Click on the Attributes Form tab

3) You will see a list of all the fields. Click on a field and input text in the Alias field to something
helpful for each field. Feel free to use the table that explains the census data variables to set a

proper alias. Click Ok when done.

i ) Information
\:\\ Source

—"V Symbology

Diagrams
‘_‘ 3D View
S| Source Fields
- | Attributes Form
Joins
= Auxiliary Storage
Actions

Display

Rendering

Variables

E‘ Metadata

'1 Dependencies

W2 QGIS Server

Digitizing

Autogenerate

Available Widgets

~ Fields
FEDUID
FEDNAME
FEDENAME
FEDFNAME
PRUID
PRNAME
PRCode
Province
TotalPop
MalePop
FemPop
Totalincom
AfterTaxin
Medianinco
Nonlmmigra
Immigrant
ImmigrantA
ImmigrantE
Immigran_1
Immigran_2
ImmigrantO
TotalEduca
HighSchool
PostSecond
English
French
EnglishFre
NoEnglishN

Relations

~ Other Widgets

QMY 5

Help Style

v General

Alias Immigrant Europe

Comment

V| Editable Label on top
v Widget Type

Text Edit

Multiline

¥ Constraints
Not null
Unique
Expression
Expression description

Enforce expression constraint

v Defaults

Default value
Preview

Apply default value on update
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https://docs.google.com/spreadsheets/d/1UwZNOK-G5r7S9CZDVv90EO7KcQYuD8ZZp-uVWSQIS20/edit#gid=1805118809
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Step 2: Change the Style of the Map
Now, we’ll change the style of FED_Census_Data to visualize and represent the population change from
2011 to 2016

1) Right click on FED_Census_Data and click on Properties select the Symbology tab from the left.
2) Atthe top, change the symbol single symbol to Graduated.

3) Under column, select Medianincome...or Medianinco

4) Click on the colour ramp and select YIOrRd.

5) Change the Mode to Natural Breaks (Jenks) and click on Classify.

6) Click Ok

(2} Layer Properties - FED_Census_Data | Symbology >

= Graduated v

Column IJ 123 MedianInco | ~ | £

Symbaol G Change...

Legend format |%1 -2 | |Precision B | [ rim

Method Color ~

Color ramp ~

Claszes Histogram

fS-}rr';boI Values Legend

|:J 20730.00 - 31290.00 20730.0000 - 31290.0000
|:| 31290.00 - 68845.00 31290.0000 - £8845.0000
|:| 63845.00 - 82125.00 68845.0000 - 82125.0000
. 82125.00 - 91760.00 82125.0000 - 91760.0000
. 91760.00 - 116805.00 91760.0000 - 116805.0000
s

2 - 0K

nja)

¢« 95

’/Mode MNatural Breaks (Jenks) - \ ( Classes
‘ Classify Ep | | = Delete Al /J Advanced ¥
IZ Link class boundaries -
P Layer Rendering
o . Style Cancel Apply Help
8
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Layers
S A®TE&E-FAL

g X

~ [£] &7 FED Census Data

[ ] 20730~ 31200
[] 31290 - 68eas
[ see4s - 22125
[ 22125 - 1760
1l 91750 - 116805

Step 3: Add Labels to the Map

In this section, we’ll learn how to add labels to our map.

1)
2)
3)
4)
5)
6)

Now let’s label each FED with the name of the FED.

In Properties, select the Labels tab.

In the top bar change No labels to Single labels

In Label with and set the label field to FEDENAME

Choose your label font. In the example it’s Arial, size 12, bold, black.
Click OK.
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| @ Layer Properties - test | Labels X
il Single labels v )@
Information abel with abe FEDENAME > |€
38 Source ext-Samp!
-
W' symbology Lorem Ipsum
@5 | gbels
', Diagrams -
W% 3D View Lorem Ipsum 14962105 * | |By -
ﬁ Source Fields st Text Text
* Formatting pont MS Shell Dig 2 ¥ =l
B Attributes s Buffer
Form @ Backgrour Style Regular - | €.
. < Shadow = = = =
Joins : U € 5 & Bl €| Il &
Al %* Placement
uxilia : v -l
ﬂ Z 3 ' Rendering 5i7e 12.0000) v €,
Storage
; Points =1
a® Actions = v €
® Display color | - .
4" Rendering Opacity 1000% +| €,
Variables Type case | No change v | €
‘ el Spadng letter | 0.0000 =l =
T Dependencies =
P word | 0.0000 =k =8

7) Your map should now look something like this. You’re visualizing the after-tax median income
and have the Federal Electoral Districts labelled. Give yourself a pat on the back!

Layers & x
CAST G- HAD

[l 51760 - 116805

Northwest Territories / Tefritoires du,Nord-Ouest

Sydney--Victoria
‘,‘l

£ ape Breton--Canso

3 Bay of Quinte / Baie de Quinte
%} iagara West / Niagara-Ouest
hatham-Kent--Leamington

10
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Select by Attribute

Next, we just want to select the Federal Electoral Districts for both Alberta and British Columbia. We will
do this by selecting particular attributes

1) Inthe table of contents, right click on FED_Census_Data, click on Open Attribute Table.
2) Once the table open, select the Select Features using an Expression button

& . - - ] =

Dh Select features using an explessiUanN

3) Type in the following formula: "PRUID" LIKE '48' OR "PRUID" LIKE '59'
4) Click Select Features in the bottom right corner

!_ @ FED_Census_Data :: Features Total: 338, Fill (3 Select by Expression - FED_Census_Data x
¢ 2: % & Expression Function Editor
FEDUID FEDNAME /- | Q, Search... | | Show Help I
= L =] (] (] ] () ) [ [ group aggr
3 LIKE '48' OR LIKE '59 . (Ao Contains functions which aggregate
2 \\ Col ¥ values over layers and fields,
» Color

» Conditionals

» Conversions
Date and Time
Fields and Values
Fuzzy Matching
General

» Geometry

» Map Layers

» Maps

» Math
Operators
Rasters
Record and Attributes
String

* Variables

» Recent (Selection)

Qutput preview: 0

9 ston--Ric... Help £ Select features v Close
< > I

¥ Show All Features, =] = |

This will select both the province of British Columbia (59) and Alberta (48).

4. Right click on FED_Census_Data > Export > Save Selected Features as... Change format to Esri
Shapefile and ensure that Save only selected features... is selected. Click on the three dots next to the
File name box and navigate to a folder to save the file as AlbertaBC_FED_Data.shp.

11
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Format ESRI Shapefile v

File name |AlbertaBC_FED_Data

Layer name
CRS EPSG:3347 - NAD83 / Statistics Canada Lambert v ||y
Encoding UTF-8 N

V| Save only selected features

V| Add saved file to map

D Select fields to export and their export options
v Geometry

Geometry type Automatic %

> Extent (current: layer)

v Layer Options
RESIZE | NO -

SHPT >

» Custom Options

Help Cancel | | oK

In the first part of the exercise, we added a.csv file and visualized it by conducting an attribute join. In
the following section, we’ll visualize our .csv file by displaying its x,y coordinates.

1) In QGIS, go to Layer > Add Layer > Add Delimited Text Layer... to add the comma-separated
values (.csv) to QGIS. The software will preview the corresponding data.

2) Fillin the following information then click OK

a. File format: CSV

b. Under Record and Fields Options | Number of header lines to discard = O (first record

has feild names)
c. Geometry definition: Point coordinates
i. xfield =longitude, y field = latitude

12
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() Data Source Manager | Delimited Text *
. Browser File name |C: \Users\meaghankenny\Desktop\WorkshopData\WorkshopData'pipeline-incidents. csv &a | |
ik Vector Layer name |p|pe||ne-m|:|denis | %:nd\ng windows-1252 w
——— A
= Raster /¥ File Format %
(®) C5V (comma separated values)
X/
o= = Mesh
* @] Regular expression delimiter
Drelimited Text imii
,ﬂ \\O Custom delimiters iy
%4 GeoPackage ﬂ Record and Fields Options
- SR Mumber of header lines to discard [[] Decimal separator is comma
f¥ SpatiaLite
First record has field names [ Trim fields
* PostgreSQL Detect field types [ piscard empty fields
‘ MssaL /G Geometry Definition
(®) Point coordinates ¥ field | Longitude S
Qracle (O well known text (WKT) ¥ field | Latitude v
DB% DE2 (O No geometry (attribute only table) [] bMS coordinates
' 2 Geometry CRS Project CRS: EP5G:4326 - WGS 84 w —A:
Virtual Layer
= ¥ Layer Settings /‘
[ Use spatial index [] Use subset index [ watch file
Sample Data
Incident Mumber Incident Types Reported Date  Mearest Populated C *
1 INC2007-097 Release of Substance 2008-01-02 Grande Prairie -
< > v

3) Right click on the pipelines incident in the table contents and select Export > Save features as...

4) Save the file and ensure that you change the coordinate reference system (CRS) to EPSG: 3347. This
will allow us to conduct additional geoprocessing moving forward. We've save it as
PipielinesLambert.shp

Format ESRI Shapefile v
File name ‘/Users/joeI/DownIoads/Journalism/PipeIinesLambert.shpl « ‘
Layer name

CRS Project CRS: EPSG:3347 - NAD83 / Statistics Canada Lambert v ||&
Encoding UTF-8 >

V| Add saved file to map
D Select fields to export and their export options
v Geometry

13
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Layers B %
“H®T RO

© Pipline Incidents

B AlbertaBC FED Data

B0

Clipping

Our next exercise will allow us to focus on a smaller geographic region, British Columbia and Alberta.

1) In the menu click on Vector > Geoprocessing Tools > Clip.

2) Fill in the information as outlined below. You'll be using the boundary file for AlbertaBC_FED to
cookie cut the PipelinesLambert. Click Run

Parameters | Log ) C||p

Input layer - " This algorithm clips a vector layer using
~ " PipelinesLambert [EPSG:3347] LEl'y’Er t{:l I:IE I:h[:lpElj v |[-]|D the features of an additional polygon
layer. Only the parts of the features in
the Input layer that fall within the

| polygons of the Overlay layer will be
(St EyEr P added to the resulting layer.
( AlbertaBC._FED Data [EPSG:3347] Layer used as our cookie cutter| () [2 ,
. The attributes of the features are not
modified, although properties such as
. area or length of the features will be
Clipped modified by the clipping operation. If
/Users/joel/Downloads/Journalism/Pipelines_AlbertaBC.shp such properties are stored as
attributes, those attributes will have to
v Open output file after running algorithm be manually updated.
0%
Help Run as Batch Process... Close Run |
14
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3) The newly created Clipped file will be added to the table of contents. Feel free to rename this by
right clicking on it and selecting rename. I've renamed it Pipelines Alberta BC.

Let’s clean-up our table of contents and remove unwanted layers. Let’s remove the following layers by

right clicking on each and selecting remove:

e Pipeline_Incidents
e FED_Census_Data

We should now be left with Pipelines_AlbertaBC and AlbertaBC_FED.

Spatial Join

A spatial join allows us to combine information from multiple layers that cover the same geographic
footprint. For this analysis, we want to know how many pipeline incidents (points) exist in each FED

(polygon).

1) Inthe menu, select Vector > Analysis > Count Points in Polygons.

2) Select the following parameters.

® @ Count Points in Polygon

Parameters | Log

(2 AlbertaBC_FED_Data [EPSG:3347]

Points

" PipelinesAlbertaBC [EPSG:3347]

Weight field [optional]

Class field [optional]

Count field name

Count

Count

/Users/joel/Downloads/Journalism/Pipelines_FED.shp

v Open output file after running algorithm

0%

Help Run as Batch Process...

Joél Rivard, Meaghan Kenny - Fall 2019

Count points in polygon

This algorithm takes a points layer
and a polygon layer and counts the
number of points from the first one in
each polygons of the second one.

A new polygons layer is generated,
with the exact same content as the
input polygons layer, but containing
an additional field with the points
count corresponding to each
polygon.

An optional weight field can be used
to assign weights to each point. If
set, the count generated will be the
sum of the weight field for each point
contained by the polygon.

Alternatively, a unique class field can
be specified. If set, points are
classified based on the selected
attribute, and if several points with
the same attribute value are within
the polygon, only one of them is
counted. The final count of the point
in a polygon is, therefore, the count
of different classes that are found in
it.

Both the weight field and unique
class field cannot be specified. If they =

Ara_the waiskt fald il taloa

Close Run
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This will add a count field as well as add the number of pipeline incidents for each federal electoral
district. The name of layer in the table of contents with be Count. Feel free to change that to something
a bit more meaningful such as PipelinesCountFED (right click on the file > rename).

Now, we’ll change the style of PipelinesCountFED to visualize and represent the electoral districts by
after-tax income and the number of pipeline incidents.

Step 1: Change the Style of the Map
1) Right click on PipelinesCountFED and select the Symbology tab from the left.
2) At the top, change the symbol single symbol to Graduated.
3) Under column, select AfterTaxin.
4) Click on the colour ramp and select YIGN.
5) Change the Mode to Natural Breaks (Jenks) and click on Classify.
6) Click Ok.

as - Count | Symbology
= Graduated
Column 123 AfterTaxIn
Symbal mtihanga...

Legend format %1 - %2

Method Color

Caolor ramp __
Classes Histogram

Symbol ¥ Values Legend

V| 71505.00 - 82060.00  71505.0000 - 82060.0000

V[ 82060.00 - 90100.00  82060.0000 - 90100.0000

v 90100.00 - 96205.00  90100.0000 - 96205.0000

v/ [l 96205.00 - 107360.00 96205.0000 - 107360.0000

vl 107360.00 - 122265.00 107360.0000 - 122265.0000

Mode |Natural Breaks (Jenks)
Classify B | = | Delete All

V| Link class boundaries

16
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Step 2: Add Labels to the Map

In this section, we’ll add labels to our map.

1)
2)
3)
4)
5)

Now let’s label each FED with the number of pipeline incidents.

In Properties, select the Labels tab.

Select Show labels for this layer and set the label field to Count
Choose your label font. In the example it’s Arial, size 12, bold, black.
Click OK.

Our final should look like this. Each FED is colour-coded to represent the median income and labelled to
show how many schools in each FED.

Feel free to change which variable to map instead of income. Maybe language?

17
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Export the Map

1) When your ready to export your map, click on Layout > Export as Image or Export as PDF.
2) Select the name for your output map and click ok.
3) Your map should now be saved as an Image or a PDF.

Bonus:

In this bonus section, we’ll get students to add the voting results by electoral districts for the 2015
federal election.

1) Download Table 11: Voting results by electoral district from Elections Canada’s website. This
is a.csv file.

2) Add the .csv file to QGIS (see previous steps on how to add a .csv)

3) Conduct an attribute join using the FED code as the common field. Make sure you have the
correct field type. Don’t forget to export your newly join data to a new shapefile.

4) Symbolize and label your new layer.

18
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https://www.elections.ca/res/rep/off/ovr2015app/41/data_donnees/table_tableau11.csv

