Creating thematic maps in ArcGIS Online

In the previous tutorial, we learned how to create an account in ArcGIS Online,
and upload a shape file containing City of Toronto neighbourhoods and populate
it with demographic data to determine which areas had the highest number of
people at the highest risk of COVID-19 infection: the elderly.

In this tutorial, we will learn how to add even more content to those
neighbourhoods: COVID-19 infections and create a colour code which helps to
visually pinpoint the most vulnerable areas in Toronto.

What you will learn

Label the neighbourhoods in the shape file in ArcGIS.

Find the spreadsheet that contains the COVID-19 infection data.
Uploading the COVID-19 data to ArcGIS Online.

Colour coding our new layer.

Obtaining the embed code in order to display your map in a story or blog
post.

vk

So, lets get started.
Label the neighbourhoods in the shape file in ArcGIS

The last layer we created in the last tutorial was populated with demographic
data updated from the 2016 census.

Toronto Neighbourhoods 70 Plus DM

Let’s begin by putting labels on the neighbourhoods.

Place your cursor over the layer until the three dots appear to the right.


http://davidmckie.com/ArcGIS%20PDF%20tutorial_part%20one.pdf

Click the dots to obtain a drop-down menu.
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Select the “Manage Labels” option.
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In the text box under “Label Features” select the field that contains the

neighbourhood names and adjust the font size and type if necessary. If you're

unsure of which column title to use, return to your layer, hover the mouse over its
name once again and select the “show table” icon.
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To close the table, click the “X” at its top right-hand corner.

Once you have the correct name, close the label features section from the screen
grab in the previous page by clicking the caret at the top right corner.
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Now it’s time to bring in another layer, this time the csv file that contains the up
to date COVID-19 infections broken down by neighbourhood.




Find the spreadsheet that contains the COVID-19 infection data

You'll find the data at Toronto Public Health’s COVID-19 website.

CUVID-1Y: Status or Lases In 1oronto

If you think you have COVID-19 symptoms or have been in close contact with someone who has it, find out
if you should visit an assessment centre and where to go.

Summary of COVID-19 COVID-19 Toronto Toronto COVID-19 Active COVID-19 Additional
Cases in Toronto Neighbourhood Maps Monitoring Dashboard Outbreaks in Toronto Information

When using the charts below, hover over the bars to view numbers (counts) and other relevant information. Please note
that the data shown here may differ from other sources, as data are extracted at different times. The data in the charts

are subject to change as the public health investigation into reported cases is currently ongoing. Additionally, data
definitions are subject to change as the pandemic evolves.

This information is updated three times per week on Monday, Wednesday and Friday.
View mobile version. 2
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Select the second tab “COVID-19 Toronto Neighbourhood Maps.”


https://www.toronto.ca/home/covid-19/covid-19-latest-city-of-toronto-news/covid-19-status-of-cases-in-toronto/

The text above explains the map’s content with a few caveats to prevent anyone
from jumping to conclusions. So, take the time to read it before going any further.

COVID-19: Status of Cases in Toronto

If you think you have COVID-19 symptoms or have been in close contact with someone who has it, find out
if you should visit an assessment centre and where to go.

Summary of COVID- COVID-19 Toronto Toronto COVID-19 Active COVID-19 Additional
19 Cases in Toronto Neighbourhood Maps Monitoring Dashboard Outbreaks in Toronto Information

These maps illustrate the distribution of COVID-19 cases across our city, as suggested by their home address. The
maps do not necessarily reflect risk of acquiring COVID-19 nor where cases were exposed to the disease.

These maps are intended to provide information to help prevention strategies reach those people most affected.
COVID-19 is circulating in all parts of our city and all residents should follow public health advice to reduce the spread
of this virus.

Maps include cases from outbreaks in long-term care and other institutional settings. These can be removed by using
the filter on the map (remove the OB Associated cases). When using the maps below, hover over the neighbourhoods to
view numbers (counts) and other relevant information. Learn more about Toronto neighbourhoods, including what
neighbourhood you live in.

Please note that the data shown here may differ from other sources, as data are extracted at different times. The data
in the maps are subject to change as the public health investigation into reported cases is currently ongoing.
Additionally, data definitions are subject to change as the pandemic evolves.

This information is updated three times per week on Monday, Wednesday and Friday.

View the mobile version. 2
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Hovering your mouse over a neighbourhood boundary produces a pop-up box
with COVID-19 cases.
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Our first mapping tutorial explained that an integral part of a map is the “.dbf” or
database file, which in this case contains the case numbers displayed in the pop-

up box.

Since we already have the neighbourhood shape file in ArcGIS Online, we only
need the COVID-19 data, which we will download from this site as an Excel file.

To do this, select the “Download Excel Data” tab.
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Download the Excel workbook to this tutorial’s hard drive folder.



Open the file and go to the second tab.

AutoSave (® off) © - g CityofToronto_COVID-19_Neighbourhood
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1 | Neighbourhood ID Neighbourhood Name Case Count Rate per 100,000 people
2 129 Agincourt North 79 271.3564387
3 128 Agincourt South-Malvern West 51 214.6735699
4 20 Alderwood 38 315.2480504
5 95 Annex 85 278.4511564
6 42 Banbury-Don Mills 35 126.3766023
7 34 Bathurst Manor 125 787.5007875
8 76 Bay Street Corridor 51 197.6974067
9 | 52|Bayview Village 32 149.5606655
10 49 Bayview Woods-Steeles 116 881.8610309
11 39 Bedford Park-Nortown 81 348.5970046
12 | 112 Beechborough-Greenbrook 90 1368.405048
13 | 127 Bendale 116 387.1829105
14 122 Birchcliffe-Cliffside 181 811.9869005
15 | 24 Black Creek 290 1334.130745
16 69 Blake-Jones 11 142.3579656
T/ 108 Briar Hill-Belgravia 90 631.2688504
18 41 Bridle Path-Sunnybrook-York Mills 21 226.6350097
19 | 57 Broadview North 27 234.8030264
20 | 30 Brookhaven-Amesbury 146 822.2109591
21 71 Cabbagetown-South St. James Town 37 317.0794413
22 | 109 Caledonia-Fairbank 33 331.4917127
23 | 96 Casa Loma 27 246.1706783
24 133 CentennialScarhoroughe 34 254.4529262

Data Note || All Cases and Rates by Neighbou || Sporadic Cases and Rates by Nei @

As we do with any file opened in a spreadsheet, take a few minutes to study the contents. The first
colunn contains the “Neighbourhood ID”, which is important because it will be joined to the colunm in
our shape file in ArcGIS with the generic title of “Field 5” or “Field 6”, which you may have renamed in



the previous tutorial.

Toronto Neighbourhoods 70 Plus DM (Features: 140, Selected: 0)

AREA_ID FIELD_2 FIELD_3 FIELD_4 FIELD_5 | GRS
6,089.00 25,886,590.00 25,926,730.00 49,885.00 51.00 51.00
6,060.00 25,886,929.00 25,926,701.00 49,885.00 72.00 72.00
6,071.00 25,886,620.00 25,926,712.00 49,885.00 40.00 40.00
6,067.00 25,886,704.00 25,926,708.00 49,885.00 28.00 28.00
6,043.00 25,886,818.00 25,926,684.00 49,885.00 104.00 104.00
6,155.00 25,886,386.00 25,926,796.00 49,885.00 110.00 110.00

You'll notice the the numbers in the Excel file are right justified whereas the numbers in our shape file
are left-justified. Under normally circumstances, columns with differently formatted numbers can not be
joined. ArcGIS allows you bypass this problem, though the discrepency is still worth noting.

You'll also notice that the neighbourhood ID numbers above have two decimal places, whereas the ID
numbers in our Excel file do not have decimal places. The difference is worth noting, but will not affect
the join.

As we have noted several times during this tutorials it’s important to pay attention to seemingly small
details like formatting when working with data.



Copy the table on the “All Cases and Rates by Neighbourhood” worksheet paste it into a new file.
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Save this table as a csv file.
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Now we’re ready to bring this csv file into ArcGIS Online.

Uploading the COVID-19 data to ArcGIS Online

We will NOT import the data using the “Add” icon, because doing so will not
actually save the layer in the cloud, which is a step that must be fulfilled before

executing our join.
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Instead, we will perform the import through the “Content” section, which we can
obtain from the menu to your left.

Home v COVID-1Y Intections #Z

Home
Basemap | [ Analysis

Gallery 0 ¥
= Legend ¢« B 5

Scene + gstatt &

Groups
)dS ‘berl —

Content 'O‘\

Organization
R ———— L 0 ] o [V D

» @ Topographic




Select “Content”.
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We’'ll use the “Add Item” tab to import our data.

T Add ltem

From your computer
Publish a layer from a file; upload a document
or image.
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From a URL

Link to a layer or document on the web.

An application

Link to an application on the web.

From a cloud drive

Publish a layer from a file on a cloud drive.

Create Q. Search C
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Import from your computer.

Add an item from your computer 0 X
File:
Choose File |No file chosen

Title:

Tags:

Add ltem Cancel

Choose the csv file we’ve just created.

Name vaile moaimmea Iypt’ a20LE
£ Toronto COVID-19 infections by neighbourhood._csv.csv 7/7/2020 10:33PM  Microsoft Excel Co.. 6 KB
Click the “Open” tab at the bottom right.
1e: | Toronto COVID-19 infections by neighbourhood._csv.csv v] All Files (**)




Add an item from your computer 0 X

File:

Choose File |Toronto COVID-19 infections by neighbourhood._csv.csv

Title:

Toronto COVID-19 infections by neighbourhood__csv

Tags:

Publish this file as a hosted layer. (Adds a hosted layer item with the same
name.)

Locate features by:
(O Coordinates @ Addresses or Places (O None, add as table

I

| have written a shorter title without the hyphen between “COVID” and “19”,
provided a tag, and specified that this file is to be added as a table (“None, add as
table”) Importing the csv file this way ensures it goes to the cloud, a criterion that
MUST be fulfilled before we can execute the join.



Add an item from your computer
rie:

Choose File [Toronto COVID-19 infections by neighbourhood._csv.csv

Title:

Toronto COVID19 infections

Tags:

COVID-19 X

Add tags

Publish this file as a hosted layer. (Adds a hosted layer item with the same
name.)

Locate features by:
(O Coordinates () Addresses or Places [®) None, add as table

X




Add an item from your computer @ X

B4 rublish this Tile as a hosted layer. (Adds a hosted layer item with the same
name.)

Locate features by:
(O Coordinates (O Addresses or Places [®) None, add as table

Review the field types. Click on a cell to change it.

Field Name Field Type
Neighbourhood_ID Integer :
Neighbourhood_Nam )
String
e
Time Zone: (UTC) Coordinated Universal Time | ¥ @

Add ftem Cancel

Before selecting the “Add Item” tab, make sure your selections are the same in
the screen grabs above.



Your csv file will be added as a new layer.
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To join this layer to the previous one we created with the demographic
information, hover your mouse over the csv layer.
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Select the “Perform analysis” icon.

Perform Analysis

» Summarize Data
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Select “Summarize Data”.

Perform Analysis
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Select “Join Features.”

[gﬁ; Join Features 0 ¢

0 Choose target layer 0
COVID19_infections_by_nei... -
e Choose layer to join to target layer o

COVID19_infections_by_nei... v

o Select the type(s) of join 0

ﬁ Choose a spatial relationship @

e
= Choose the fields to match 0
o Choose join operation 0
Join one to one -
Define which record is kept -

@ First record (default)
O Order by

Your “target layer” is the original shapefile that contains the neighbourhood
boundaries and the age data from the first ArcGIS tutorial.



http://davidmckie.com/ArcGIS%20PDF%20tutorial_part%20one.pdf

The layer we will join to the target layer — the csv file from Toronto Public Health”
will be in the second box.

° Choose target layer 0

Toronto_Neighbourhoods_7... ~

e Choose layer to join to target layer o

COVID19_infections_by_nei...

In step three, we want the second choice.

e Select the type(s) of join 0

ﬁ Choose a spatial relationship @

Choose the fields to match 0

Choose the fields to match 0

Targetf... « =  Joinfield «




Here, ArcGIS is asking us which columns we want to join, which as we learned earlier in this tutorial are
the columns what contain the neighourhood identifiers, columns “FIELD 5” and “Neighbourhood ID”,
respectively.

- Choose the fields to match 0

P —

Target f... v’ = | Joinfield «

Target field -
FIELD_1 0
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ofine which record is | Rate_per_100_000_people
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F|ELD_5 v = NEIghb -

Targetf... « = | Joinfield «

The type of join in step four is one-to-one, meaning the columns containing the neighbourhood
identifiers.

o Choose join operation 0
Join one to one -
Define which record is kept -

@ First record (default)
(O Order by

Field ~ Sort By -

\v| Keep all target features 0




In step five, you will want to rename the layer, check the box to create a new layer and run the analysis.

a Result layer name L

Join Features to Toronto_Neighbourl

Save resultin| COVID-19 -
| ] Use current map extent Show Credits
\v| Create results as hosted feature layer view 0

RUN ANALYSIS




You now have a new layer.
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Select the “show table” icon to see what you’ve got.

Infections in Neighbourhods

-
.

¢ | B Y | B

Esri, NASA, NGA, USGS | City of Toronto, Province of Ontario, Esri, HERE, Garmin, METI/NASA, USGS, EPA, NPS, USDA, NRCan, P -

136, Selected: 1)
FIELD 13 FIELD 14 FIELD 15 Neighbourhood Outbreak or Case Count Rate per 100,000

Name Sporadic people
16,491,505.00 3,217,959.61 7,515.78 Wychwood Sporadic 34 236.95
16,491,521.00 3,160,333.99 7,872.02 Yonge-Eglinton Sporadic 10 84.62
16,491,537.00 2,222,464.27 8,130.41 Yonge-St.Clair Sporadic 11 87.80
16,491,553.00 25,418,210.13 25,632.34 York University Sporadic 212 768.31

Use the horizontal scroll bar to navigate to the far right to see the new columns that have been added,.
Colour coding our new layer

Now we can use a colour ramp to show neighbourhoods with the highest number
of elderly residents, or the highest number of COVID-19 cases. We can also
duplicate the lawyers, which can use different numbers. For instance, one layer
might use colours to show the neighbourhoods with the highest number of
deaths. A second layer might show neighbourhoods with the highest
concentration of older residents. And a third might show the ratios of COVID-19
infections. It the ability to create multiple layers that give maps their power and
advantage over data visualization programs.

So, let’s colour code our layer according to ratio.



Hover your cursor over the layer and choose the “change style” icon.

3 Infections in
Neighbourhods

Lt Ivlﬂ

Change Style

Infections in
Neighbourhods

<@

Choose an attribute to
show

Rate p... |~

Add attribute

2

Select a drawing style
Set default style

Counts and Q

Amounts (Color)

OPTIONS

Counts and

Amounts (Size)




In step one, the attribute you want to show is the “Rate per 100,000 people.”
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The “drawing style” in step two is the one that is already selected. ArcGIS guessed correctly that we
want to build a colour ramp.

Change Style <
Infections in Neighbourhods

9 Select a drawing style

Set default style
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Click that option.

Change Style

Infections in Neighbourhods

Rate per 100,000 people

Fs
Symbols
(\
- g
Invert
565 [} Q
Zoom in
— X
60
51
Classity Data
Draw features with no value.
v| Show in legend
Transparency
[}
% | 1 I =

The attribute we want to show is labeled across the top.

Now, we want to “Classify” our data, meaning divid it into ranges.



Select “Classify Data”.
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Let’s choose six.
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We can ue the sliders to adjust the categories to make the intervals more even, or
reflective of the data at hand. For instance, it may make more sense have more
of the intervals at the higher or lower end, depending on the distribution of your
numbers. The chice is yours.



For the purposes of this exercise let’s even out the intervals.
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Adjusting the categories produces a result in your map as well as the legend.
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You can also adjust the transparency which allows viewers to see more of the
basemap, which comes in handy if you want a better idea of the part of town
where the higher rates are located.



If you’re happy with the result, press okay.
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And “Done.”
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od labels to your layer and make sure that it is the only one selected.
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Black Creek has one of the highest rates.



Now it’s time to create a second layer.
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Select “Copy.”
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Now we can use a different attribute for this layer.
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Let’s choose 80 and over.
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Repeat the steps for the previous layer to create six ranges or intervals for this one.
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Now you can toggle between the recently created layers to see if there patterns worth noting.

You could also create many other layers for different age groups, or COVID-19 case numbers.



While it may take time to master some of basic functinalities of ArcGIS, it is worth
the effort, especially if you are serious about mapping.

From here, you can also create dashboards and story maps.
We have not covered sharing your map by obtaining the embed code.

You’ll find embedding information on page 11 of this tutorial, which will also be
posted on our syllabus.

Esri Canada’s website is full of examples.

And there are many social media discussion groups where people swap ideas and
help trouble shoot.


http://www.davidmckie.com/IntroArcGISOnline_media.pdf
https://resources.esri.ca/
https://www.esri.ca/en-ca/products/app-hub?rmedium=www_esri_ca&rsource=https://www.esri.ca/en/products/app-hub

