Introduction to QGIS (version 3.16) and Geoprocessing using
COVID-19 data

Rebecca Bartlett, GIS Librarian, November 2021

Over the next two weeks, we’ll examine possible connections between demographic information
(income, walkability, proximity to resources, etc.) and COVID-19 cases and vaccinations in Ottawa

neighbourhoods.
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1. Download data for Ottawa neighbourhoods and COVID-19
1) Download data from http://www.davidmckie.com/ONS Gen2 Web Data July2020.zip.
a. This includes 2 files that we’ll need for Weeks 1 & 2: ONS Gen2 Web Data_July2020.xIsx
and ONS_Boundaries_Gen2.zip (it contains the neighbourhood boundary shapefile).

2) Go to https://open.ottawa.ca/

3) Search for ‘neighbourhood’ and then enter to go to the results page.

4) On the results page for the ‘neighbourhood’ search, look for Data Tables for COVID19 by Ottawa
Neighbourhood Maps and Vaccinations. Note the Last Updated dates.

i~
" Mtawa Home  App: Jata  Stories  Developers

© Dpate
Data tables for ONS Neighbourhood COVID-19 Maps

City of Ottawa | open.ouvert@ottawa.ca

Cumulative and menthly counts and rates of confirmed COVID-19 in Ottawa neighbourhoods,
excluding cases linked to outbreaks in long-term care homes (LTCH) and retirement homes (RH}..

Type: €5V Tags: COVID-19, Map, Neighbourhoad, Ottawa Neighbour
Last Updated: September 15, 2021

Cumulative counts and rates of COVID-19 vaccination of Ottawa neighbourhood populations.
Based on infarmation extracted from COVaxON at 3:15 am, two Mondays prior to each...

wm?euc;v . Tags: COVID-19, Map, Nelghbourhoad, Ottawa Neighbour.
a. pdated: October 27, 202
b. Click on each dataset and download the CSVs using the little Download button next to
the table
@11
2
4
c.
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http://www.davidmckie.com/ONS%20Gen2%20Web%20Data_July2020.zip
https://open.ottawa.ca/

5) Create a project folder for this assignment and name it something helpful, like
JournalismMap. Also add two sub-folders in your main project folder: OriginalData and
WorkingData.

a. Avoid having spaces in your folder names and file names. GIS software can be finicky
and give you errors that make it seem like your data is corrupt...but your data just has a
space in the file name. Use CamelCase or underscores for folder and file names instead:

& My amazing shapefile.dbf & MyAmazingShapefile.dbf & My_amazing_shapefile.dbf
|| My amazing shapefile.prj || MyAmazingShapefile.prj | ] My_amazing_shapéefile.prj
2| My amazing shapefile.shp Iy MyAmazingShapefile.shp Iy My_amazing_shapefile.shp
@ My amazing shapefile.shx @ MyAmazingShapefile.shx @ My_amazing_shapefile.shx
b.
6) Copy the zip file into your new OriginalData folder. Your folder should look something like this:
Name
v OriginalData
i Data_tables_for_O...COVID-19_Maps.csv
i Data_tables_for_O...ccination_Maps_.csv
! ONS Gen2 Web Data_July2020.zip
a. > WorkingData

b. We strongly suggest a hierarchy like this because it will really help keep you organized
over the next few weeks:
i. It may seem like overkill right now but trust us on this! You also ALWAYS want
to keep an untouched, unedited copy of your original datasets as back-up.

7) Copy the COVID CSV files and the ONS Gen 2 ZIP file into your WorkingData folder
8) Unzip/extract the ZIP file
9) You'll also need to unzip ONS_Boundaries_Gen2.zip
10) Once everything is unzipped, your map project folder should look something like this:

v OriginalData
# Data_tables_for_0..COVID-19_Maps.csv
# Data_tables_for_O...ccination_Maps_.csv
I ONS Gen2 Web Data_July2020.zip
v WorkingData
# Data_tables_for_O...COVID-19_Maps.csv
4 Data_tables_for_O...ccination_Maps_.csv
v ONS Gen2 Web Data_July2020
B:= Master_Crime_2015-2019.xIsx
B ONS Gen2 Web Data_July2020.xIsx
! ONS_Boundaries_Gen2.zip
v shapefile
ONS_Boundaries_Gen2.cpg
ONS_Boundaries_Gen2.dbf
ONS_Boundaries_Gen2.prj
ONS_Boundaries_Gen2.sbn
ONS_Boundaries_Gen2.sbx
ONS_Boundaries_Gen2.shp
ONS_Boundaries_Gen2.shp.xml|
ONS_Boundaries_Gen2.shx

L

a. Thisis as good a time as any to note that shapefiles look like multiple different files
when you view them in Finder or 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
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before the file extension — there may be up to 8 of them). For more on shape files,
please consult pages 121 and 148 of The Data Journalist.
11) You’re done the downloading and extracting!

2. Adding the neighbourhood shapefile to QGIS
12) Open QGIS.
13) Select New Empty Project.
14) Add the dataset by clicking on Layer > Add Layer > Add Vector Layer... Browse to the project’s
folder and find the ONS shapefile. Click on the .shp (shown below) and click Add to add the
shapefile to QGIS. Then close the Add Vector Layer window.

v JournalismMap
» [ OriginalData
¥ [ WorkingData
v ONS Gen2 Web Data_July2020
B: ONS Gen2 Web...ta_July2020.xIsx
B: Master_Crime_2015-2019.xlsx
v shapefile
ONS_Boundaries_Gen2.cpg
ONS_Boundaries_Gen2.dbf
ONS_Boundaries_Gen2.prj
ONS_Boundaries_Gen2.sbn
ONS_Boundaries_Gen2.sbx
“ ONS_Boundari...Gen2.shp.xml
ONS_Boundaries_Gen2.shx

a. You could also have the project folder open in Finder/Windows Explorer and just drag
and drop the .shp file in. Either way works!
15) Your QGIS window should look something like this. Don’t worry if the colour is different — QGIS
randomly selects a colour for the data symbology.

i ere *Untitled Project — QGIS
| = ey e - S ¥ o
B e QS ppapr Jd

LLANA N NG

¢ AERT EE-FROQ
¥/ [ ONS Boundaries Gen2

a L ocate ( Readty Coorsnate 2947545004508 | seale 1790509 v | @ Maaniter| 100% | Rotston 00" I vimenser @epseazies @

b. If you get a “Select Transformation...” pop-up, just click OK
16) First thing to do next is to save the project. QGIS doesn’t auto-save so you'll need to manually
save frequently.
a. Save the file in your main project folder
17) We're going to do a little bit of housekeeping since the name of the neighbourhoods shapefile
could be more helpful.
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a.
b.
C.

Right-click on the shapefile layer (ONS_Boundaries_Gen2)
Click Rename Layer in the menu
Give it a helpful name, like Ottawa Neighbourhoods
i. Itis worth noting that renaming the layer only changes the layer name in QGIS.
It does not change the filename of the shapefile, so if you look in your
WorkingData folder the filename is still ONS_Boundaries_Gen2. Only exporting
the shapefile with a new name will change the shapefile filename.

18) GIS files are always built on data, so let’s take a look at it.

a.

Right-click on the Ottawa Neighbourhoods layer

b. Open Attribute Table

[ ] [ ] Ottawa Neighbourhoods — Features Total: 111, Filtered: 111, Selected: 0
o & B T E &L ZE E & e
flag ONS_ID Name POPEST Name_FR
1 Q 938 Old Barrhaven West 16880 Old Barrhaven Quest
2 1 3 Beacon Hill South - Cardinal Heights 7195 Beacon Hill Sud - Cardinal Heights
3 0 902 Beaverbrook 6715 NULL
a 1 6 Bells Corners East 4729 Bells Corners Est
5 1 7 Bells Corners West 41568 Bells Corners Quest
6 0 903 Billings Bridge - Alta Vista 12653 NULL
7 1 52 Hunt Club Upper -Blossom Park - Timbermill 8614 Hunt Club Supérieur - Parc Blossom - Ti...
8 0 905 Borden Farm - Fisher Glen 6960 NULL
9 1 11 Braemar Park - Bel Air Heights - Copeland Park 6727 Parc Braemar - Hauteurs Bel Air - Parc C...
10 1 12 Briar Green - Leslie Park 5315 Briar Green - Parc Leslie
n 1 16 Carleton Heights - Rideauview 6852 Hauteurs Carleton - Rideauview
I T Show All Features _

19) Note that there are 111 features. Also note the ONS_ID column, as this is a unique ID for each

neighbourhood and will come in handy later.
20) Click on the ONS_ID header to sort

e e
S & R - ¢ ¥ &
flag ONSID = Name
1 1 3 Beacon Hill South - Cardinal Heights
2 3 5 Beechwood Cemetery
3 1 6 Bells Corners East
4 1 7 Bells Corners West
5 1 11 Braemar Park - Bel Air Heights - Copeland Park
6 1 12 Briar Green - Leslie Park
7 1 13 Bridlewood - Emerald Meadows
8 1 16 Carleton Heights - Rideauview
9 3 17 Carleton University
10 1 18 Carlington
1n 1 23 Centrepointe
a Y Show All Features _

= 2 @

POPEST Name_FR -

7195 Beacon Hill Sud - Cardinal Heights
139 Cimetiére Beechwood
4729 Bells Corners Est
4158 Bells Corners Ouest
6727 Parc Braemar - Hauteurs Bel Air - Parc C...
6315 Briar Green - Parc Leslie
21101 NUL
6852 Hauteurs Carleton - Rideauview
19 Université Carleton
10099 NULL

7270 NUL

b. Sorting columns can be a handy way to get to know the data a bit. For example, are

there any NULL values or 0 values? Are there easily identifiable duplicate values? Etc.

21) Click on one of the row numbers, whichever one you’d like. Note that the selected row

corresponds to a selected neighbourhood (in yellow) in the polygon dataset.
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v Ottawa Neighbourhoods

@ @ Ottawa Neighbourhoods — Features Total: 111, Filtered: 111, Selected: 1
4 g = 3 € I G- I8 ZE B e
flag ONS_ID & Name POPEST Name FR |~
1 1 3 Beacon Hill South - Cardinal Heights 7195 Beacon Hill Sud - Cardinal -
2 3 5 Beechwood Cemetery 139 Cimetiére Beechwood h
3 1 6 Bells Corners East 4729 Bells Corners Est
a 4 1 7 Bells Corners West 4158 Bells Corners Ouest
22) To deselect, click the Deselect All button in the attribute table
[ JoN ) Ottawa Neighbgughoods — Features Total: 111, Filtered: 111, Selected: 0
/ e = i ° ® S P BE = ee
flag ONSID = Name POPEST Name FR =
1 1 3 Beacon Hill South - Cardinal Heights 7195 Beacon Hill Sud - Cardinal
2 3 5 Beechwood Cemetery 139 Cimetiére Beechwood
3 1 6 Bells Corners East 4729 Bells Corners Est
4 1 7 Bells Corners West 4158 Bells Corners Ouest
5 1 11 Braemar Park - Bel Air Heights - Copeland Park 6727 Parc Braemar - Hauteurs Be
& 1 17 Rriar Gresn - | aclia Park R21R Rriar (rasn - Pare | aclia
4
a T show Al Features =

3. Preparing the Excel spreadsheet

In order to connect non-GIS tabular (spreadsheet) data to a GIS file, we need to make sure the data is

arranged correctly so we can join the two files.

23) Open ONS Gen2 Web Data_July2020.xlIsx and have a look at the data in the different sheets.
b. The Neighbourhoods sheet is straightforward with just the neighbourhood names and

unique ID numbers (the ONS_ID column)

A B (= D E
1 |name ONS_ID name_fr
2 | Old Barrhaven West 938 Old Barrhaven Ouest
3 Beacon Hill South - Cardinal Heights 3 Beacon Hill Sud - Cardinal Heights
i 4 |Beaverbrook 902 Beaverbrook

c. The Layers sheet has definitions for all the different data points for each
neighbourhood. The Polygon Attribute column will be particularly helpful!

T

Polygon attribute
D_dent_clinic_ave_dis3
D_dent_clinic_count
D_dent_clinic_countPB
i D_dent_clinic_covPop

d. The Data sheet has all the data we’ll want. Note that the id column matches the Polygon

Attribute column in the Layers sheet.

Prepared by Rebecca Bartlett & David McKie, November 2021



1 |id | 0 3 5 6
2 |pop2016_fromDB 1 7319 560 4926
3 area 2797.0 2.2 0.7 3.4
4 | pop_density 327.8 3252.6 na 1365.1
5 walkScore na 60.5 66.2 52.5
6 | bikeScore na 88.8 81.7 67.4
7 pop2016 916855 7260 na 4580
8 CDP54a 155440 1020 NA 515

i.
24) Take a few minutes to review the Layers sheet and familiarize yourself with what data is

available. Write down 5-10 fields you’re initially interested in, especially their Polygon
Attribute designation (which are often codes such as CDP54b) and if the numbers in that
column are integers or have decimals.

a. You'll need to select 5-10 fields before you can map them, so might as well do it now
while you have the field definitions right there.
b. It's also going to be helpful to know if they’re integer or decimal numbers later on.
25) After looking at the Data sheet, it’s evident that each neighbourhood is a column and each
characteristic (e.g. area, population, walkScore, etc.) is a row.
e. Thisis anissue because, in the attribute table for the neighbourhoods shapefile, each
neighbourhood is a row and each characteristic is a column.
26) We need to Transpose (turn the columns into rows and the rows into columns) for the join to
the shapefile to work correctly.
a. Create a new sheet in the Excel file and give it a helpful name, like Transposed
b. Copy all the data in the Data sheet
i. lhad to click and drag to select all the rows and columns since using the Select
All button (the square between the row numbers and the column letters in the
upper left) didn’t work when | went to paste into a new sheet.
c. Right-click on cell Al in the empty Transposed sheet
d. Select Paste Special... > Transpose

A 8 c o G H
| I 52X
3 Copy #8C
4 Paste 8V
: Paste %8V
Z Smart Lookup... XL Formulas
Formulas & Number Formatting

10 ) Keep Source Formatting
11 Insert Copied Cells... No Borders
1 g‘eletec, . Keep Source Column Widths
= lear Contents Transpose
= Filter > valies

SOr > Values & Number Formatting

New Comment Values & Source Formatting
f‘l' faivhote Formatting
2 Format Cells... %81 Paste Link

Pick From Drop-down List.. Paste Picture

Define Name... Paste Picture Link

Hyperlink... 38K

Paste Special... BV

i « Import Image

27) Save As and give the spreadsheet a new name in the WorkingData folder, something like ONS
Gen2 Web Data_July2020_transposed.xIsx
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https://support.microsoft.com/en-us/office/transpose-data-from-rows-to-columns-or-vice-versa-in-excel-for-mac-9c16dd55-ed1a-4aa2-8b74-b1b9211e2ede

Home Insert Draw Pagelayout Formulas Data Review View & Tellme
‘-LD P Caiibwi Jno YA A == General . [EJ conditional Formatting & insert ~
- - = 7 Format ss Table v 3 veite v
Pt o (M7 U HE~Y|SvA o $v% 3 WA [ conswies v il Format v | v Foner
Al : fod
a 5 c o € P [ i | ) X L W N o [
1 |id Jp!ﬂlﬁjrc’r area pop_density walkScore  bikeScore pop2016 CDPSda CDPS4b COPSac COPSad CDOPSAf COPSAg CDP5AI CDPS54) coPE3
2 o 27970 327.8 na na 916855 155440 124855 504205 132355 170 136 550 144 395
3 3 7319 22 32526 805 388 7260 1020 830 3990 1370 140 121 550 183 a2
4 5 560 07 na 662 517 m A na n na na n na m n
5 3 4926 34 13651 525 674 4580 515 620 2445 1005 12 135 534 219 507
6 7 4346 14 30204 494 773 4140 730 405 2465 525 1756 98 595 127 384
7 11 6621 24 28703 47.0 738 770 1005 a70 3690 1095 148 143 545 16.2 40
8 12 5380 19 s 34 0.0 5180 765 600 2800 1000 148 116 541 193 29
9 13 24400 65 328 312 5 20240 4595 3320 13440 2430 w086 1.7 554 103 s
10 16 6454 21 2s830 8.3 6.3 5385 &30 1365 3185 1005 130 214 238 157 353
1 17 s 09 na 284 830 m na na n na na na na n na
12 18 10141 27 3189 652 365 9320 1795 1395 5580 1050 183 142 568 107 354
13 3 7245 21 mms 541 905 6970 1055 1125 3815 985 151 161 547 141 s
14 24 28694 33 8354.5 943 98.0 27985 1545 3770 19255 3410 5.5 138 68.8 122 344
15 23 11355 75 1454.3 57.9 747 10920 1535 1320 6225 1840 14.1 121 57.0 168 a13
16 2 2314 sa 3772 a8 281 2235 75 285 1370 300 124 123 516 135 a7
17 30 3576 1393 264 03 251 3680 700 ass 205 470 190 132 550 123 a5
1 31 8951 a0 21877 657 645 8645 1080 1705 4235 1625 125 197 430 188 87
19 2 3527 55 6953 144 708 3835 575 345 1975 930 150 90 515 243 493
20 35 5242 1268 465 22 246 5900 1060 835 085 920 180 142 523 156 452
7 38 5471 18 30953 603 933 5610 1100 830 2925 750 1956 148 521 13.4 352
2 45 10284 22 48999 514 86.1 10650 1960 1800 5935 940 18.4 169 557 s 362
2 46 6508 12 snel 676 5.4 6640 1035 1010 3660 930 1556 152 551 1.0 a2
2 a7 9999 18 53360 878 965 a780 1105 00 6525 1245 13 92 6.7 127 365
5 a8 2678 153 117 18 425 2015 405 225 1240 155 a1 1.2 515 77 337
6 a9 10194 34 30672 4.7 8.4 10505 1850 1570 5425 1660 175 149 516 158 81
27 50 7682 18 48449 358 827 8820 1565 1590 4730 940 17.7 18.0 53.6 107 36.8
3 51 13711 a6 180.3 413 676 825 108 90 440 195 12.7 10.9 533 236 a0
29 52 8715 a4 19176 51.2 823 8365 1550 1265 4520 1025 18.5 15.1 54.0 123 .7
2n o e 2a amane ean can cone . 1nan 2ee ese 1 e cce an e
Neighbourhoods layers data transposed *

Ready

a.

Eae o -—

% Share

Find &
Select

a

coP7a

na

57.0
512

542
55.1
56.2
58.0
65.8
450

433
56.7
389
578
637
723
513
683
68.4
494
529

529 O £

Ideas

[
coP7?

na

na

J Comments

Sensitivity

304
316

286
307
308
269
254
421

402
326
a8.7
288
225
215
365
185
237
346
352
365
are
254
343
356
276
305

s
coPaoa
126
171
na
17.2
144
13.0
15.2
89
129

165
10.6
124
13.7
138

64
122
121

79
161
118
176
165

9.0
1.7
121
15.9
116

+ 100%

28) We're going to save the Transposed sheet as a CSV file for import into QGIS (Excel files can get a
bit messy: no column names, numeric fields are text fields, etc.).

a.

Save As a new CSV file with a helpful name, and save in the WorkingData folder

mv | &

Favorites
[ Desktop
Sewing
51 WorkFromHo...

A\ Applications
0 Downloads
@ Documents

Online Locations

New Folder

b.
C.

29) Close Excel.

4. Bringing the CSVs into QGIS

Save As: IONS_transposed_csv I‘

Tags:

WorkingData

Ottawa_Nei...s_Gen_2-shp »

File Format: CSV UTF-8 (Comma delimited) (.csv)

Options...

You’ll get a warning but just click OK.

30) In QGIS, go to Layer > Add Layer > Add Delimited Text Layer...

Cancel
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Settings Plugins Vector Raster Database Web Mesh Proces:

| & Data Source Manager 8L *JournalismMap - QGIS
| Create Layer | S W o B TN 1 IR N N o
Add Vector Layer... 88V |
1 Embed Layers and G{O}JpS--: I8, Add Raster Layer... %R
Add from Layer Definition File... Add Mesh Layer... _
B Copy Style . Add Delimited Text Layer... 08T
e ; @, Add PostGIS Layers... 88D |
/. Add Spatialite Layer... 8L
[ Copy Layer 2 Add MSSQL Spatial Layer...
(%, Add DB2 Spatial Layer... 382
Open Attribite T2BIE . Add/Edit Virtual Layer...
6% Add WMS/WMTS Layer... 04 8W

&% Add ArcGIS MapServer Layer...
€3 Add WCS Layer...
&%) Add WFS Layer...

Save As... &7 Add ArcGIS FeatureServer Layer...
a. Save As Layer Definition File...

31) In the new window, browse to the ONS_transposed_csv you just created (it should be in your
WorkingData folder!) and fill out the window as follows:
a. File format: CSV
b. Geometry definition: No Geometry (attribute only table)

® @ Data Source Manager | Delimited Text

¢/ Toggle Editing

# Current Edits >

. Browser File name rkFromHome/Presentations/David McKie/JournalismMap/WorkingData/ONS_transposed_csv.csv €1

- Vector Layer name ONS_transposed_csv Encoding | UTF-8 -
¥ Flle Format a

s Raster
= (®) CSV (comma separated values
_‘f: Mesh ( a )

() Regular expression delimiter

,c Delimited Text

(_) Custom delimiters
Q‘ GeoPackage
7 spatialite P Record and Fields Options
rd
*
w Geometry Definition
- PostgreSQL
(_) Paint coordinates

H MSsSQL

DB?‘ DB2 (®) No geometry (attribute only table)

m Virtual Layer

P Layer Settings

&2 wmswmrs Sample Data
E‘l WwCs id  pop2016 fromDB area  pop.density walkScore bikeScore pop2016 CDPS54a CDP54b CDP54c CD*

i 1|0 2797.0 3278 na na 916855 155440 124855 504205 13!

Y WEs 2|3 7319 22 32526 60.5 888 7260 1020 880 3990 131,

) »

iﬁ?a ArcGIS Map Server -
o1 ArcGIS Feature Server
Help Add Close

C GeoNode -

32) Click Add
33) Before closing the Delimited Text window, fill it in the same way but for
the Data_tables_for_ONS_Neighbourhood_COVID-19_Maps.csv and
Data_tables_for_ONS_Neighbourhood_COVID-19_Vaccination_Maps_.csv files.
a. Remember, no geometry!
34) Add both, then Close.
a. Your Layers pane should look like this:
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Layers e
 l® T S -F AL
Data_tables for ONS_Neighbourhood COVID-19 Vaccination_Maps_
Data_tables_for ONS_Neighbourhood_COVID-19_Maps

ONS_transposed_csv
v| [[] ottawa Neighbourhoods

35) Save your QGIS project.

36) Congratulations, you're now ready to work with all four datasets in QGIS next week!
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