Introduction to QGIS (version 2.18) and Geoprocessing using the

Census of Canada
Rebecca Bartlett, GIS & Digital Resources Librarian, October 2018

1. Download Census Tracts shapefile and add to map document
Census Tracts (CTs) are geographic areas in Census Metropolitan Areas (CMAs) that have a population of
2500-8000. The data is downloaded as a shapefile which can then be viewed in QGIS.
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In an internet browser, go to statcan.gc.ca.

After you’ve selected English, click Census program in the menu bar

Scroll down and under Information and services, click on Geography

Scroll down to Spatial information products and click Boundary files

In Boundary files options, select English and ArcGIS (.shp) format

Select census year 2016

Click the radio button for Census tracts and Cartographic Boundary File then the Continue
button

Click the Ict_000b16a_e.zip (ZIP Version, 8247.0 kb) link

Once it has downloaded, copy the ZIP folder into the project folder for today’s class. We suggest
a hierarchy like this, but we’re particular about this stuff:

W AmazingMap
W Shapefiles
CTs

10) Unzip the file. If you don’t, you may get an error when you try to import it into QGIS.

11) Once unzipped, your folder should look something like this:

Name Date modified Type Size

"\ 92-160-g2016002-eng.pdf 8/23/2017 8:28 AM  Adobe Acrobat D

€ census_tract.html 3/1/201711:20 AM  Chrome HTML Do..

42 Ict_000b16a_e.dbf 9/20/2016 4:45PM  DBF File 1,280 |

| Ict_000b16a_e.prj 9/20/2016 4:45PM PR File

[11) Ict_000b162_e.shp 9/20/2016 4:45PM  DWG TrueView Sh... 7

Em Ict_000b16a_e.shx 9/20/2016 4:45PM  DWG TrueView Cc 45|
¢ Ict_000b16a_e.zip 10/17/2017 3:04 PM  Compressed (zipp 8,247 k

This is as good a time as any to note that shapefiles look like multiple different files when you
view them in Windows Explorer. If you ever copy and paste them somewhere, you need to have
all the parts (e.g.: all the files that have the same name before the file extension — there may be
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http://www.statcan.gc.ca/

up to 8 of them). For more on shape files, please consult pages 121 and 148 of The Data
Journalist.

12) You're done the download!

13) Open QGIS. Once QGIS opens, add the dataset by clicking on Layer > Add Layer > Add Vector
Layer... Browse to the project’s folder and find the shapefile. Click on the .shp and click Ok to
add the shapefile to QGIS.

a. You could also have the project folder open in Windows Explorer and just drag and drop
the .shp file in. Either way works!

14) You'll notice that much of the country is missing — this is normal! Remember that census tracts
are only in cities with a population of over 100,000.
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15) Click View >Panels and make sure Browser and Layers are both selected. If one of those options
is unselected, then check the box beside it so the panel appears in the menu to the left.

16) Because we will want our map to look reasonably nice, let’s follow steps 1-13 except download
the Provinces/territories, Cartographic Boundary File and unzip it and add it to QGIS. Your map
should now look something like this:
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17) If you’re wondering why the census tracts seem to have disappeared, it's because that layer is
below the provinces/territories layer in the Layers Panel:

Layers Panel Bx
« @ o T YR XD

x lpr 000b16a e
x Ict_000b16a_e

18) Click and drag Ict_000b16a_e above the provinces/territories layer to view it on top. The layers
always show top to bottom. You can also turn the layers on and off with the checkbox.

2. Ensuring the data can be joined

In order to join the CT shapefile and the CT data text files, we need to have a field that includes
identical data. For example, it’s not possible to join a text (string) field to a number field. Specifically, in
this case, the CT identification numbers have decimals (.00, .01, etc.) and those are critical. We need to
make sure those fields are both numeric and have 2 decimal places for each entry.

1) Right-click the Ict_000b16a_e shapefile and select Properties, then click the Fields tab
2) Note that the CTUID field is type QString. This means it’s a text field and we want it to be a

numeric field.

&
3) Click the Open field calculator button
a. Make sure Create a new field is checked
b. In Output field name, enter CTUIDnum
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c. Output field type needs
to be Decimal number
(real)

d. Output field length is 10,
Precision is 2

i. Lengthis how
many digits are
in the number,
and precision is
how many digits
appear after the
decimal; we
want .00 to
show up for
whole numbers
so we'll force
that precision by
giving it a value
of 2

7 Field calculator

*Createa new field I Update existing field
Create virtual field
Output field name ICTUIDnum I
Output field type  Decimal number (real) ¥
Output field length ' 10 S Predsion 2 =
Expression Function Editor
=+ AEEI M AN
I TUID"| I row_number
+}- Aggregates
+} Color
- Conditionals
1 Conversions
+}- Date and Time
CTUID
TR
NULL
PRUID
PRNAME
CMAUID
CMAPUID
CMANAME

e. Inthe Expression area, click Fields and Values and then double-click CTUID

f.  Click OK

4) In the list of fields, you should see a new field on the bottom called CTUIDnum

5) Click Toggle editing mode (pencil icon) to stop editing and close the attribute table — this may
take a few moments. Also, be sure to save the entire project after each step.

6) Now, we need to do the same thing for “CT_DATA_CF_PHH_2011_2016.txt” file which can be
downloaded from a zipped folder by clicking here. Before moving to the following step, it’s
worth cautioning that working with this file is a bit more involved.

7) In QGIS, go to Layer > Add Layer > Add Delimited Text Layer

8) Browse to the file in the “CT_DATA_CF_PHH_2011_2016.txt”

a. File format: CSV

b. Geometry definition: No geometry (attribute table only)

c. Click OKAY. When the file shows up in the Layers window, close the delimited text dialog

box.
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http://www.davidmckie.com/CT_DATA_CF_PHH_2011_2016.zip

s

File Name  C:/Users/David McKie [Documents/Data journalism course/Fall 2018/Week HIEICT_DATA_CF_HH_ZOII_ZU 16.tect I Browse...
Layer name | CT_DATA_CF_PHH_2011_2016 Encoding  UTF-8 v
File format I. C5V (comma separated values) I Custom delimiters Regular expression delimiter

-

Record options Number of header lines to discard 0 - X Firstrecord has field names

Field options Trim fields Discard empty fields Dedmal separator is comma
Geometry definition Point coordinates Well known text (WKT) ® No geometry (attribute only table)
Layer settings [ ] Use spatial index Use subset index Watch file

[*]

| crup | cenfam2011 | cenFam2016 | %changecenFam | Privi2011 | Privi2016 | schangept

|1 |0010001.00 635 525 -17.30 790 700 -1L.40

2 |0010002.00 | 1270 1230 -3.10 2140 2130 0,50

‘3_ 0010003.01 | 1200 1170 -2.50 1995 1930 -3.30

4 |0010003.02| 1385 1310 5.4 220 2225 0.20

'5 |0010004.00 | 1970 2110 7.10 337 3635 7.90

'6_|0010005.01 645 57 1160 1240 1250 0.80 =
ok Cancel Help

In order to reformat the ID column, as we did in steps 1-5, we must export this file by

following the next steps:

9) To export to CSV, right-click on CT_DATA_CF_PHH_2011_2016.txt > Export > Save features as...

a.

a oo

S@ o

Format: Comma Separated Value

File name: CT_DATA_CF_PHH_2011_2016.txt_New.csv

Rename the file to something like “DwellingCounts_2016_forQGIS”

Click the arrow beside Select fields to export and their export options and choose
which fields you’d like to export. In this case, we can keep all of them.

The Add saved file to map option should already be selected, if not, do so.

Click the arrow beside Geometry and in the drop-down list, select No Geometry
Use the vertical scroll bar to the right to obtain “Layer options”

At the “CREATE_CSVT” prompt, select “YES”

See image below to ensure you’ve selected the correct options, then click OK
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/' Save vector layer as...

Format Comma Separated Value [CSV] v
File name  -ourse/Fall 2018/Week Five/Census tr _DATA_CF_PHH_2011-2016_NEW.csv Browse
Layer name [ ]
RS Selected CRS (EPSG:4326, WGS 84) .
SeTeCTAT DESerECTAT =)

| % Add saved file to map

Symbology export No symbology v
Scale [ 1:50000 =
¥ Geometry L
Geometry type No geometry r
Force multi-type
Indude z-dimension

v Extent (current: layer)

North |-1.7976931348623157e+308 |

West | 1.7976931348623157e +308 | East [-1.7976931348623157e+308

South |1.7976931348623157e+308 |

[ Layer extent } [ Map view extent ]
¥ Layer Ophions -
CREATE_CSVT YES - v

o ) cme | [ e

10) Delete the old txt file from your menu, and open the attribute table for your new csv file.
11) Repeat steps 1-5, except you want to copy the values in the CT_UID field, so the result should

look like this.
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‘ 7 Field calculator ? X
(] only update 0 selected features
X Create a new field Update existing field
Create virtual field
Output field name | cT_UID_NEW
[cT_up [~]
Output field type  Decimal number (real) v
| Output fieldlength| 10 2 Precson 2 3
Expression | Function Editor |
= | 4= LA )L UL L | w)  (Search grdup Field =
"CT_UD" row_number Douple click to adjl field name to
I I e i € ion string
Color 2
Conditionals Rig namg to opgn context
Conversions menu sample value loading options. L
Date and Time p—
I_EI.MbI N
e Loadng leld vaies fom WFS ayers <
NULL
CenFam2016 Values Search
%changeCenFam
PriviH2011
PrivHH2016
%changePHH
CT_UID_NEW
Fuzzy Matching
General
Geometry
Math
Operators
Record
String
Variables
4 [»
: Recent (fieldcalc) Load values = all unique 10 samples
Output preview: 10001
[ o ] conce Heb
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@ Layer Properties - CTPop | Source Fields

B (@ /] &

Id Hame Alias Type Typename Length Precision Comment WMS WFS

Q,

rf Information
1.2 0 CT_UID double Real 0 0
:'-.\S\ Source

; abc 1 CC_F_POP QString String 255 0
abc 2 PC_A_POP QString String 255 0
=ik abc 3 APOPFLAG QString String 255 0

abe 4 CC_LAND_AREA Q5tring String 255 1]

Diagrams

abc 5 CC_F_PTDWELL QString String 25 0
3D View
abc 6 CC_F_PODWELL_LR QString String 25 0
E §1 Source Fields abc 7 POP_GR_DC QString String 255 i

E Attributes Form abc 8 POP_DN QString String 2

55 [u]
Y N

ﬁ!!!!!!!!!
ﬁ!!!!!!!!!

Joins

ﬂ Auxiliary Storage
{3.® Actions

- Display Style T OK Cancel Apply Help

12) Toggle the Edit button (remember, it may take a few moments to process) and close the
Properties dialog box.

3. Joining Census Data
We’'re at the most critical point! Attention to detail is key.

1) Right click on the Ict_000b16a_e polygon file and select Properties.

2) Click Joins, then click the green plus sign

3) Ensure that join of the table data to the polygon is based on a common field. In this case, it’s
CT_UID_NEW and CTUIDnum which are the unique census tract identification numbers that we
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just made sure are numeric and have all the required decimal places.

/ Add vector join ? X
Join layer | CT_DATA_CF_PHH_2011-2016_NEW ¥
Join field 1.2 CT_UID_NEW v
Target field 1.2 CTUIDnum -

® Cache join layer in virtual memory
| Create attribute ndex on join LE d

[ Choose which fields are joined

3 Custom field name prefix

4) Check off Custom field name prefix then click the down arrow. Enter something short, like
Dw2016_

a. If the prefix is long, it will take up the entire field name when exported later on and it’ll
be difficult to tell which data the field contains
5) Click OK. Then Apply. Then Close.

6) Right-click on the CT shapefile to check that the join worked. You should see data added to the
attribute table:
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4. Querying and Extracting
When confronted with a large dataset you may want to use the querying capabilities of QGIS to extract
one or more subsets.

1) Right click on the Ict_00616a_e and select Open Attribute Table.
2) You will note that there are 5721 features in the dataset.
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3) Inorderto query the data, click on the Select features using an expression button

the attribute table toolbar.

on

4) The Select by expression dialog box will appear. It allows you to create a query statement that
will select features that conform to the parameters you set. In this example, we will search for

only Ottawa census tracts by using the CMAPUID field.

a. Start off by making the Select by expression dialog box wider. It will make sense shortly.
In the middle window, click the + sign beside Fields and Values to see all the fields in

the attribute table.

c. Double-click CMAPUID. 1t will show up in the Expression window.

/)

Expression

d. Select the “=”

e. Census Metropolitan ID field for Ottawa is the number 35505
f. Ontheright, beside Load values click the all unique button.

-~

v

Load values all unique 10 samples

& select " Close

g. Double-click on the number 35505 from the list.
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h. Click the Select button to the bottom right.

e v
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-8
L IE 4598 9 4k 1
L
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nan Rights Code, RSO 1990, ¢. H.19 - Ontario

10 samples

all unique

+ Add to selection
= Remove from selection

Select within selection

e 20112008 3| 412013208 0 | #3001 208 20| 0113008 300 e 011208 3| w911 200 e[ o

sy Matiheng
-

M
Cecmer,
=
pemen
Wy
St o

Hi

e<tn)

i. Click Close.

j.  Inthe bottom left of the attribute table, you can click the Show All Features button and

select Show Selected Features instead.

[ T Show Selected Features _

k. Close the attribute table.

5) The selected features are only temporary and we want to deal ONLY with the Ottawa CTs, so
we’ll export the currently-selected census tracts to a new shapefile.
a. Right-click on Ict_000b16a_e and select Save As... from the menu
b. Before you do anything else, select the Save only selected features option.
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./ Save vector layer as... ? X

Format ESRI Shapefile -

File name 'Data journalism course/Fall 2018/Week Five/Census tracts/Ottawa_Population.shp Browse

Layer name [ ]

CRS Selected CRS (EPSG:3347, NADS3 / Statistics Canada Lambert) v

-~
System v

w Select fields to export and their export options

|Nane Type

‘x CTUID | String

® CTNAME |String

® PRUID |String

\
X PRNAME Str'ng‘

% CMAUID |String

x (.‘MAPUIDISh'ng E
Select Al Deselect Al

R Add saved file to map

Symbology export No symbology v
Scale [ 1:50000 =
v
. _Canmakten

c. Browse to where you would like to save your file. We recommend naming it something
helpful, such as CT_Ottawa_Population.shp. Ensure that you save as type ESRI
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Shapefile

7 e vector laver

Format ESRI Shapefile s

File name  a journalism course/Fall 2018/ Week Five/Census tractsi’(.'l‘ _Ottawa_Population.shp Browse

Layer name [ J
CRS Selected CRS (EPSG: 3347, NAD83 [ Statistics Canada Lambert) - @
Encoding System v (]

X Save only selected features

w Select fields to export and their export options

Name IType‘ -

X CTUID |String

% CTNAME |String
.x PRUID 'Str'ng.
X PRNAME .String
lﬂ CMAUID ‘Sh'ing
'at CMAPUID'Sb'hg. =

Select Al Deselect All

® Add saved file to map

Symbology export No symbology v

Scale ’1;5[“)00 H "
-w Canmatee H
o) o) (s

d. Click Save and then OK in the “Save vector layer as” dialog box.
e. Wait a moment for it to export and add the file.
f. Right-click on Ict_000b16a_e and select Remove.
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g. Right-click on CT_Ottawa_Population file and select Zoom to layer.

5. Creating new column heads or “aliases”
1) If you open the attribute table, you’ll notice that the new layer joining the census tracts to the
data has names for the columns that contain the data we will “symbolize” in the next section.
This is because QGIS can’t handle long titles. We could have shortened the titles in the original
csv file. But we can also follow these steps to achieve the same ends.
2) If you can’t remember the column names, you can use the original csv or txt file as a reference.
3) Open the new CT_Ottawa_Population layer to open the Properties option
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4) Select “Fields” from the menu to the left of the dialogue box.

& Rendering

. Display

@ Actions
4

¥ Joins

In Diagrams
/i Metadata

Variables

Legend

Population | Fie

w Fields

(2] (] (/] (=]

Attribute editor layout: Autogenerate

' | Name Edit widget Alias
abc 0 |CTUID Text Edit
abe 1| CTNAME Text Edit
a2 |PRUD Text Edit
abc 3 .PRNAME Text Edit
abc 4 |CMAUDD Text Edit
abc 5 |CMAPUID Text Edit
abc 6 |CMANAME Text Edit
abc 7 |CMATYPE Text Edit
12 8 |CTUDNm Text Edit
129 |CTDATALCF|  TextEdt
123 10 .f"T NATA 1 Tewt Fdit

5) You can type new — and shortened — field names into the “Alias” column

12 9 |CT_DATA_CF Text Edit double Real 23 15
123 10 -CT_DATA_I. Text Edit ‘Farniies_2011 -qlondong 'I.nteger64 -10 -o
123 11 |CT_DATA_2 Text Edit Families_2016 glonglong | Integer64 10 0
12 12 |CT_DATA_3 Text Edit Family %Diff double Real 23 15
123 13 'cr_o.m_4 Text Edit ‘steholds2011 7qbn9bng 'I.nheger64 710 70
123 14 .CT_DATA_E. Text Edit .steholds2016 _qbnglong 'InlEger64 -10 -o

CT_DATA_ 6 Text Edit Households %Diff
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6) Select Apply, then OK. And open the attribute table. Be sure to save your project after each

step.
F Families_2011 Families_2016 Family%Diff | Households2011 | Households2016 | Households%Diff
399... 990 1255 | 26.80000000000... 1235 1670 | 35.20000000000...
)oo 840. 770. -a.:moooooooo.... 1775. 1745- ~1.70000000000...
;99 835. 785. -s.ooooooooooo...' 1360‘ 1300' ~4,40000000000...
;99 795' 755' 3aoooooooooo 1505. 1475' ~2.00000000000...
;99 770'7 835‘78.400000000000...47 ” 940’ 10;07. 8.500000000000...
)oo...‘ 715- ezoA -13.3ooooooooo...- 1szsA 1505- -1.3oooooooooo....

7) Now we can symbolize!

6. Symbology
1) To symbolize right-click on the CT_Ottawa_Population and select Properties.
2) Click the Style tab in the Layer Properties dialog box.
3) Click Graduated in the drop-down box at the top
4) For Column, select Households%Diff

7 Layer Properties - CT_Ottawa_Population | Style

‘ Style Column v £
1.2 CTUIDnum
. 1.2 CT_DATA_CF
123 Famiies_2011
Legend Format -
123 Famiies_2016
Method 1.2 Famiy%Diff

123 rHouseholds2011
123 Households2016

Calor ramp
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5) Select a colour ramp, then click the Classify button

@ Actions
4

¥ Joins
Diagrams
Metadata

Variables

Legend

Color ramp W |source|

Classes | Histogram |

Symbol Values

Legend

-11.200 - -1.920
-1.920 - 7.360
7.360 - 16.640
16.640 - 25.920
25.920 - 35.200

Mode ' Equal Interval -

Classify | | =

R Link dass boundaries

-11.2000 - -1.9200
-1.9200 - 7.3600
7.3600 - 16.6400
16.6400 - 25.9200
25.9200 - 35.2000

Delete all

6) It should be filled in as you see below: (NOTE: depending on your version of QGIS, your dialog
box may look slightly different.)
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a. Column should be Households%Diff ( since the new name is only an alias, it won’t be
displayed in the “Column” box of the layer properties dialog box.

I = Graduated
cm M
Symbol .Chmoe

Legend Format | %1 - %2
Method Color

Color ramp T (source)

Classes | Histogram

Symbol lval.m ILegend

-11.200 --1.920 -11.2000 - -1.9200
-1.920-7.360  -1.9200 - 7.3600
7.360 - 16,640 7.3600 - 16,6400
16.640 - 25,920 16,6400 - 25,9200
25.920-35.200 25.9200 - 35.2000

b. Under the Classes tab, Mode should be Natural Breaks (Jenks) with 5 classes
i. You can play around with this if you’d like
c. Pick your favourite colour ramp. As you are showing intervals, go with something that’s
the same hue, but with varying intensity. If you go with a many-coloured ramp your map
becomes meaningless, like so:

» 0 Nolumes
£ B2
» mssaL
@ PostGIS
/ SpatiaLite
) ows
&® Tile Server (XY2)
@ Wes

@ WFS AR
@ WMS R 7%
(TR
N
7/
r
Q6 Layers Panel

& @ 9 Y &Gy @F X O

|-/ DwellingCounts_2016
¥, 9% DwellingCT

] -122-25
B 25-118
M 11.6-320

[7] 320-67.9
W 679-1034 /-‘/

7) Your on-screen map should now look something like this, with the darker hues showing us which
CTs have higher and lower population changes.

sescs
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8) You can also manually adjust the intervals. For example, you can set the classes to 5 and then
edit the values to reflect rounder numbers, like so:

Symbol v Values Legend
|:| -12.200--2.000 -122--20

l:‘ -2.000 - 2.000 -2.0-2.0
D 2.000 - 12.000 2.0-12.0
| 12.000 - 67.900 120-679

Mode Matural Breaks {Jenks) E Classes §

You can also edit the legend text, as you can see above.

8. Creating a Map Layout
To create a map layout in QGIS, you need to make a Composer. This will enable you to place and arrange
map elements such scale bar, a legend, and a map title.

=

Start off by right-clicking the layer you want to create a layout for, and select Zoom to layer.

w N

)

) Inthe menu, select Project > New Print Composer.

) Inthe Composer title dialog box, give your new composition a name. Click OK.
)

N

A new Composer window will appear. To add your map of CTs, click Layout > Add Map, then
draw a box that is just inside the perimeter of the page.
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5) Under Item Properties tab, under Extents, click the Set to map canvas extent button to centre
the layer.

6) If the CTs are either too large or too small for your liking, fiddle with the Scale under Item
properties on the right.

a. Alarger number will make the CTs smaller and a smaller number will make the CTs
larger.

7) The QGIS composer is remarkably finicky. Maneuver (including deleting and re-adding) the map

around until you’re reasonably satisfied.

Adding Other Map Elements
Adding a Legend

In the menu, select Layout > Add Legend.

Draw a box where you would like your legend to appear.

By default, all the layers on the map will appear as legend items in the legend.

To remove a legend item, you need to uncheck the Auto update checkbox and then
manually remove the layers you don’t want in your legend using the red minus [
button.

5. To change the name of a legend item as it shows up in the legend, click the E‘

el

legend item and then the Edit button to change its title in the legend.

6. If you would like to change the title of your legend (or prefer that it doesn’t have a title at all),
change it in the Title textbox under Main properties.

7. There are a lot of options in the Legend panel, from font selections to spacing to background
colour.
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8. You canclick and drag the legend into place on your map.
Adding a North Arrow

In the menu, select Layout > Add Image.
Draw a box where you would like to see your north arrow.
In the Item properties panel on the right, click on the Search Directories submenu, and under
Image search paths find the one ending in /arrows.
4. Select an arrow that meets your needs. You could always design your own if you feel creative, or

just go for a Star Trek vibe (never a bad idea): A\
/)

Adding a Scale Bar

In the menu, select Layout > Add Scalebar.
Draw a box where you would like to see the scale bar.
In the Item properties tab, you can select one of six styles under the Style dropdown.
Choose the units for the scale bar under Units.
Adjust the segments in the Segments area.
a. E.g.:left 0 and right 4 on a Line Ticks Up style will look something like this:

vk wN e

0 250 500 750 1000 km
L 1 1 1 |

6. Click and drag the scale bar into place on your map.

Adding aTitletoa Map Ghange in Number of Pivate Households in Ottawa Census Tracts

2011 and 2016

In the menu, select Layout > Add Label.
Draw a box where you’d like your title to be (you
can move it later).

3. Type your title into the Main properties text box.

4. Adjust the font as you see fit and move it around 4 Lopgeid
until you resign yourself to the lack of design 4 S e
2 ~ : @8 20-120
elements included in QGIS. SRS e () =

This is not a very pretty map. You can make a nicer one.
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