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Download and unzip the required data at https://bit.ly/arcadeex



https://bit.ly/arcadeex

Arcade Expression Crash Course with COVID-19 data by Wing Cheung is licensed under the Creative
Commons Attribution 4.0 International (CC BY 4.0)

Part 1: Configuring pop-ups and labels in ArcGIS Pro with Arcade
expressions

1.

3.

Open ArcGIS Pro. Start a new project and new map. Add the Cases9_28 21 feature class from
the CasesTutorial.gdb geodatabase to your map. This feature class was prepared by the County
of San Diego’s Health and Human Services Agency, and it shows a summary of COVID-19 cases by
zip code of residence in the county as of 9/28/2021.

Open the attribute table for the Cases9 28 21 feature class, you should see 8 fields present. In
particular, the two fields we will focus on in this exercise are [Count] and [RatePer100k], they
respectively tell us the number of COVID cases at each zip code and the case rate

(i number of COVID cases 100, 000) at each San Diego County zip code on 9/28/2021. Don’t be

population at zip code
alarmed by the <Null> values for some of the zip codes in the RatePer100k field, this is because
“rates are not calculated for counts under 5 cases or populations under 10,000” according to
source of this data (i.e. County of San Diego).

FH Cases9 28 21 X
Field: F5 Add [E] Calculate | Selection: 5 Switch
———
4 OBIECTID_1 | Shape = community zip Count §Shape_Length Shape_Area | RatePer100k
I‘I Polygon|Alpine 91901 1835 0.966993 0.037119 10313.6
2 Polygon | Bonita 91902 1796 0.343524 0.002446 10186.6
3 Polygon|Boulevard 91905 95 0.707469 0.024445 <Mull>
- Polygon|Campo 91906 416 0.877376 0.027385 <MNull>
5 Polygen|Chula Vista 91910 § 11108 0.346869 0.003602 13250
6 Polygon|Chula Vista 91911 g 13211 0.283898 0.002937 15575.5
7 Polygon |Fallbrook 92028 5023 1.428897 0.03061 10243.3
8 Polygon|Escondido 92029 1767 0.471741 0.0052938 83345
9 Polygen|Julian 92036 175 1.996507 0.102952 < Null>

Click on any of the polygons in the map. You should see a pop-up window with almost all of the
fields that you previously saw in the attribute table (except the Shape field) presented in a
slightly different format. Close the attribute table and the pop-up window.


http://creativecommons.org/licenses/by/4.0/

Pop-up

4 (Cases9 28 21 (1)

Cases9_28_21 - San Diego

OBIECTID_1 109
community San Diego
zip 92127
Count 2433
Shape_Length 0.3796
Shape_Area 0.005671
RatePeri00Ok 4914.1

Part 1.1 Creating a new field with Arcade expression
4. Inthe Contents pane, right click on Cases9 28 21, and select Configure Pop-ups.

Click the Expression icon at the bottom of the window, and click New in the Expressions window.

Configure Pop-ups ? +OX Configure Pop-ups ?~0OX
g qn B 1G] Expressions
Text Chart Image '
| MNew

| {community} |

Fields(7) 4 ‘

| Disable I| Expressions |I

5. We will create an expression to work backward, and calculate on-the-fly the approximate
population at each zip code based on the information in the [Count] and [RatePer100k] fields.

In the Expression Builder window, change the Name to Population. And for Expression, enter
the following:

$feature. *100000/$feature.RatePer100k

Click OK. You should now see the Population expression in the Expressions window. Click the
back arrow to return to the Configure Pop-ups window.



Expression Builder

Language |Arcade

Neme Population

Title Custom

Fields

Functions

Count Abs()

Shape_Length Acos()

Shape_Area Angle(

RatePer100k | | Areal)

Insert Values

Expression

feature. +1@@@89/ $feature.RatePerlaoy
9 v

»

hd

>

|| Cancel |

Configure Pop-ups

€ Expressions
|%Dm {expression/Population}

Mew
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Part 1.2 Customizing pop-up messages with Arcade expression

6.

=

In the Configure Pop-ups window, click on the Text icon ™! to customize the message that will
be shown in the pop-up window.

Now click the pencil icon to the right of the word Text to customize the message.

{community}

I

Text

=3

In the Text Options window, enter the following text message. Be sure to take a look at the
screenshots below to enhance your understanding of the directions.

The population in the zip code of (select zip from the Field dropdown) is (select Custom from the

Field dropdown). It recorded (select Count from the Field dropdown) cases of COVID on

9/28/2021, for a case rate of (select RatePer100k from the Field dropdown) per 100,000 people.

Configure Pop-ups

© Text Options
Feld*||B T U = ~ 2 i= A~

The population in the zip code of {zip} is

?

» 0O X

41

{expression/Population}. It recorded {Count’}
cases of COVID on 9/28/2021, or a case rate of
{RatePer100k} per 100,000 people.



Configure Pop-ups

s = oo

OBJECTID_1 {OBJECTID_1}
community {community}

zip {zip} lb
Count {Count}

Shape_Length {Shape_Length}
Shape_Area {Shape_Area}
RatePer100k {RatePer100k}

Custom {expression/Population} -
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Cases9 28 21 - Encinitas

OBIECTID_1 45
community Encinitas

92024

L

The population in the zip code of 92024 i5 56389.35) 1t recorded
3652 cases of COVID on 9/28/2021, or a case rate of 6476.4 per
100,000 people.

Click the back arrow after entering the message.
Do not close the Configure Pop-ups window.

9. Click on any feature in the map to see its
pop-up with your newly customized message.
While the message may be displaying properly,
the population has some decimal/fractional
values that should be rounded. We will correct
this in the next step.
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10. Go back to the Configure Pop-ups window, and click on Expression as you did in step 4.
11. In the Expressions window, click on the pencil icon next to the Custom expression that we

created earlier.

Configure Pop-ups
el Expressions

: Custorn {expression/Population}

?-0X

O}

Mew




12. In the Expression Builder window, within the Expression section, we will use the Ceil function to
round our population value. Enclose the existing expression with the Ceil function using
parentheses as shown below. The new expression should read:

($feature. *100000/$feature.RatePer100k)

Click OK. To learn more about other functions in Arcade, see
https://developers.arcgis.com/arcade/function-reference


https://developers.arcgis.com/arcade/function-reference/

Before: After:

Expression Builder X Expression Builder X

Title Custom Title Custom

Fields T Functions T Fields T Functions T

OBJECTID_1 21| absp = OBJECTID_1 21| abs) -

community I Acos() I community I Acos() I

zip Anglel) zip Angle()

Count - || Areal) : Count +| |Areal) L

Insert Values - Insert Values -

Expression Expression

Cfeature.Count*100008/Sfeature. RatePerlaak A Ceil{$feature.Cou "t*l@BGEBH'Featur‘e.RatePer‘lEﬁk)l &
- -

D v > o v >

| oK || Cancel | | OK || Cancel |

13. Click the back arrow in the Configure Pop-ups window. Click on any of the features in your map
to see the new customized message. Notice that the population value is now rounded to the
nearest whole number.

Pop-up

4 (Cases9 28 21 (1)

Cases9_28_21 - Encinitas

The population in the zip code of 92024 is 56320.00. It recorded
3652 cases of COVID on 9/28/2021, or a case rate of 6476.4 per
100,000 people.

OBIECTID_1 45

community Encinitas

zZip 92024

Count 3652

Shape_Length 0.472104




Part 1.3 Adding charts and customizing pop-up contents
14. We will now add a pie chart in the pop-up window to show the percentage of each zip code’s

Al
population with COVID and without COVID. Click the Charticon "zt in the Configure Pop-ups
window, and click the pencil icon next to the word Chart.

Configure Pop-ups ?-0X
4l =
Chart Image

{community}

The population in the zip code of {zip}is{.. * X

| I

Fields(2) S X

4

15. In the Chart Options window, click the pie chart icon . Delete the word Chart in the Title.
Change the Caption to Percentage of zip code population with COVID as of 9/28/21. Select
Count and Custom in the Fields section, then click the back arrow.

Configure Pop-ups ?-0OX
o -
&) Chart Options
Type . & |E| E
Feld=||B I U | = - i@
Title
Caption Percentage of zip code population
with COVID
Fields [ |Display  Field Alias {Field Name}
| OBIECTID_1 {OBIECTID_1}
[ zip {zip}
Count {Count}
|:| Shape_Length {Shape_Length}
|:| Shape_Area {Shape_Area}
|:| RatePeri100k {RatePeari 00k}
Custom {expression/Population}
Mormalize by [Mone -
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16. Click on any of the features in your map to see the new pop-up window with your customized
message and the pie chart. Notice that there are some attribute values in the pop-up window
that now seem a little redundant, since we already covered them in our customized message.

Cases9_28_21 - Encinitas

The population in the zip code of 92024 is 56390.00. It recorded

3652 cases of COVID on 9/28/2021, or a case rate of 6476.4 per
100,000 people.

OBIECTID_1 45
community Encinitas
92024
3652
h 0.472104
0.004547
6476.4
56390.00

Percentage of zip code population with COVID

. /

17. In the Configure Pop-ups window, click on the X icon to the right of the word Field(8) to hide
those attribute values in your pop-ups.

= Fields(8) _ E

18. Click on any of the features in your map, you should now see the new pop-up window with your
customized message and the pie chart without the redundant attribute information. Close the
Configure Pop-ups window as well as any pop-up window.

Cases9_28_21 - Encinitas

The population in the zip code of 92024 is 56390.00. It recorded

3652 cases of COVID on 9/28/2021, or a case rate of 6476.4 per
100,000 people.

Percentage of zip code population with COVID

gy

Part 1.4 Customizing labels with Arcade expression

19. To create a custom label that shows the name and zip code information for each polygon feature

in the map, select the Cases9 28 21 layer in the Contents pane, and click the Labeling tab in the
main menu.

11



F = € - - Feature Layer

m Map Insert Analysis View Edit Imagery Share Appearance Data

20. Within the Labeling tab, click Label to turn on the labels for your features. And then click the

Expression Icon 1 to open the Expression pane.

Class | Class 1 - I;ml
5 .
Label Features In This Class

Label
Field | <Expression= -
Layer

Label Class

21. Delete the existing values in the Expression area in the middle of the Label Class pane.

Label Class - Cases9_28_21 - x
Class 1 =

Class ~ Symbol Position

i E 2

Language |Arcade -

Fields T Functions T

OBJECTID_1
community
zip

Count
Shape_Length AreaGeodetic()
Shape_Area
RatePerl00k

2]

22. We will first create a variable called Name, where we will use the replace function to replace the
community name of ‘San Diego’ (found in the attribute table) with ‘City of San Diego’ in our
labels. This allows us to clarify that these areas are parts of the City of San Diego, rather than

parts of the County of San Diego’s unincorporated areas. In the now empty Expression area,
enter the following:

var Name = ($feature.community, 'San Diego', 'City of San Diego')

Tip: Keep in mind that field names are shown as Sfeature.xxxxx in our expression, where xxxxx is
the name of the field in the attribute table. You can insert those field names into your expression
by double clicking on the field name in the Fields area in the Label Class pane.

23. In the next line within the Expression area, we will format how the labels should appear in our

map. Specifically, we want to display each polygon’s zip code as well as the name of the
community or city that it is in. Enter the following:

12



Name + ' (Zip: ' + $feature.zip + ')’

Tip: All of the text within the single quotes are custom text and characters (e.qg. :, (), space) that
you are adding to the label. Be sure to add in all of the characters (including spaces) within the
single quotes in order to ensure that your new labels are formatted properly.

24. When you have finished entering the two lines of expressions in the Expression area, click the

green check v 1o validate your expression, and click Apply to see the result in your map.

Tip: If you are not seeing any labels in your map, you need to turn labels on (see step 20). You

Expression may also need to zoom in and out on your map to see the labels
var Name = - h d
(feature.community, 'San e refres €a.
Diego', 'City of San Diego')
X City of San -
Mame + ' (Zip: ' + - Di Zip:
sfeature.zip + ')'| : i)
92113)
City of San
Diego (Zip: National City
92136) ; (Zip: 91950)
v = |
| —
Insert fields with coded valu ygpp, ption e L:J
functicn - T

Rernove extra spaces
[] Remove extra line breaks

Learn more about label expressions

| Apply || Cancel |

25. Save your ArcGlIS Pro project and close the application.

13



Part 2: Configuring symbology in ArcGIS Pro with Arcade expressions

1. Open ArcGIS Pro. Start a new project and new map. Add the Cases9_28vs11_16 feature class
from the CasesTutorial.gdb geodatabase to your map. The source of the data used to construct
this feature class is the County of San Diego’s Health and Human Services Agency. The feature
class compares the number of reported COVID-19 cases by zip code of residence between
9/28/2021 and 11/16/2021.

2. Select the Cases9_28vsl11 16 layer in the Contents pane, click the Appearance tab in the main
menu, and select Symbology.

Map Insert Analysis View Edit Imagery Sharel Appearance lLabeIing Data

=8 In Beyond <Mone> . 1 00 % / Wasking
?&. Cut Beyond <MNone> N E Swipe i ? Display Filters
o Symbology ype
C 500.0 ms & = “ Import &
Visibility Range Effects Drawing Extrusion

3. Inthe Symbology window, select Graduated Colors under the Primary symbology dropdown.

Symbology - Cases9_28vs11_16 ~ # X ] mapt x

Highl and

-/ |—(_/:{} ﬁ '.‘I\;El E tadland

Primary symbology
Single Symbol -

Symbaolize your layer using one symbol

% Single Symbol
Draw using single symbaol,

Symbolize your layer by category

Unigque Values
Draw categories using unique values of one or multiple fields.

Symbolize your layer by quantity

% Graduated Colors L\‘?
Draw quantities using graduated colors.

—T

Part 2.1 Creating an expression to set symbology

4. Click the Set an expression icon within the Symbology window.

5. We will first create two variables to represent the COVID case count on 9-28-2021 (Datel) and

11-16-2021 (Date2). Within the Expression Builder window, in the Expression box, type in the
following expressions:

var Datel = $feature.Cases092821
var Date2 = $feature.Cases111621

14



Expression Builder 4

Language |Arcade v
Title Custom
Fields U Functions ?
. < .
Zip Code Abs()
Cases111621 Acos()
Shape_Length Angle()
Shape_Area Areal)
Cas=s092821 = AreaGeodetic() -
Inzert Values -
Expression
Datel = §feature.CasesB92821 -

var
var Date2 = Sfeature.CaseslllEEll

We will create an additional variable to represent the percent change (PercChange) in COVID
cases between 9-28-2021 (Datel) and 11-16-2021 (Date2). Within the Expression Builder
window, in the Expression box, type in the following expressions to calculate the percent change
and print its value:

var PercChange = (Date2-Datel)/Datel1*100
return PercChange

Expression Builder )4
Language |Arcade -
Title Custom
Fields U Functions ?
_ N <
Zip Code Abs()
Cases111621 Acos()
Shape_Length Anglel)
Shape_Area Areal)
Cases092821 v| | AreaGeodetic] -
Insert Values -
Expression
var Datel = $feature.Casesdd2821 -

var Datel = &feature.Cases1l11621
var PercChange = (Date2-Datel)/Datel*lea
return PercChange

Click the Verify icon " to check that your expressions have been entered properly. Click OK.

15



7. Inthe Symbology window, you should now see that our Custom expression is providing the
values used to color our features in the map. Change the number of classes to 3.

Symbology - Cases9 28vs11_16 ~ X

y BB 4 =

Primary symbology

|Graduated Colors '|

Field Custom T

MNormalization  <MNone» =

Method Matural Breaks (Jenks) -

Color scheme _ -

Classes | Histogram | Scales
More =
Symbol Uppervalue = Label
I:l T = 8.02963 £8,029630
- T = 15789474 =15.785474

B - : a0 £40,000000

8. Inthe Symbology window, you will change the labels of the classes by single clicking on the
existing values under the Label column. The class with the lowest percentage increase (i.e.
<8.029630) will be relabeled “Slight increase (0-8%)”, the class with the highest percentage
increase (i.e. <40.000000) will be relabeled “Significant increase (16-40%)”, and the remaining
class will be relabeled “Moderate increase (8-16%)”. You should now be able to see the updated
class labels in the Symbology window as well as the Contents pane.

Symbology - Cases9_28vs11_16 - & x| [[E]Mapi X - ~ | Contents - x
108151, S "!'IT' al e
T ¥ :
L@ﬁ’ Ej=2 "EEl = 1a B Do art Indio T |5E’Dr‘fi 2 |
Primary symbology Murrieta = 3 E } EEL ™

|Graduated Colors

Field |Cust0m '|

Normalization |<MNone> =

Drawing Order

4 |:| Map1

4[[7] Cases9 2851116

Method |Natura| Breaks (Jenks) '|
q E | [ slight increase (0-83)
asses -
- Moderate increase (8-16%)
Color scheme | _ '| - Significant increase (16-40%)
Topographic
Classes | Histogram | Scales
3 »
More ~ Tijuana
Symbol Uppervalue  «f Label
] - = s02083 Slight increase (0-8%)
I - < 15789474 [ Moderate increase (3-16%)
B - : w0 Significant increase [16-40%)

16



Part 2.2 Publishing a web layer that included an Arcade expression
9. Your custom Arcade expressions, symbology, and labels will be honored when you publish your
layer to ArcGIS Online. To do this, right click on the Cases9_28vs11_16 layer in the Contents
pane and select Sharing>Share As Web Layer.

[E] map1 x *  Contents > R x
1 08 15t l'.hlh-l‘.-h.nl 3
' i City :
U ) 1 ndio T |559m” P |
Pabm D o= ort
Murriota = :_] E 4 HE‘F ues
K Drawing Order
4 |:| Map1
O catgs || a7 casess_28vs11_16
Copy
= Remove Erease (0-8%)

& increase (8-16%)
nt increase (16-40%)

R Attribute Table |
IC

= Design 4
Tjuana g
|l, Create Chart »
@ Mew Repert
Joins and Relates 4

o, Zoom To Layer

Selection 4

Label
Labeling Properties...

Convert Labels To Annotation..,

Symbology

Disable Pop-ups

N BHO

Configure Pop-ups

Data 4

:j Save As Layer File Sharing »

Share As Layer Package View Metadata

ﬁa re As Web Layer /  Edit Metadata
erwrite Web Layer

=

[F Properties

10. In the Share As Web Layer window, fill in Name, Summary, and Tags for the web layer as follow:

Name: Changes in COVID Cases

Summary: A map showing the percentage increase in COVID cases in San Diego County by zip
code between 9-28-2021 and 11-16-2021

Tags: COVID

17



Click Analyze, ignore the warning about the Layer not having a feature template. Click Publish if
no other warnings or errors are found.

Tip: If you see an error message saying ‘A web layer name “Changes in COVID Cases” already
exists...; click General in the Share As a Web Layer window, and add the last four digits of your
phone number to the name of the layer to make the name unique.

Sharing selected layer as a web layer

General Configuration Content Messages

Item Details

Name
Changes in COVID Cases

Summary

A map showing the percentage increase in COVID cases =

in 5an Diego County by zip code between 9-28-2021 and
11-16-2021 b

Tags

CoOvID X

Layer Type €&
®) Feature
) Tile
) Vector Tile

Location

Folder

Share with

[] Everyone
D Palomnar College

Groups |+

18



11. When the sharing process is complete, you should see a green check at the bottom of the Share
As Web Layer window, click Mange the web layer to view its details in your web browser.

Share As Web Layer 7?7+ 01X
Sharing selected layer as a web layer

General Configuration Content Messages

Item Details
MName
Changes in COVID Cases
Summary

A map showing the percentage increase in COVID cases -
in 5an Diego County by zip code between 9-28-2021 and
11-16-2021 -

Tags

CovID X

Layer Type @
(®) Feature
O Tile
() Vector Tile

Location

Folder

Share with

[ ] Everyone
[] Palomar College

Groups |+

Finish Sharing

| +" Analyze | | 5 publish | | Ellobs |

Successfully published web layer on 11/18/2021
2.51 ph X

PManage the web layer |

12. In the layer’s item details page in your web browser, select Add to new map in order to see the
layer in a web map.

19



Changes in COVID Cases / Overview ¥
/# Edit thumbnail Open in Map
= - - - v
% A map showing the percentage increase/ Edit Viewer Classic

in COVID cases in San Diego County by zip

o] in Map View
code between 9-28-2021 and 11-16-2021 R
9 Feature Layer (hosted) by whcheung Al T8 (2R @
Created: Nov 18,2021  Updated: Nov 18, 2021 Add to new map with full
37 Add to Favorites View Count: 0 editing control

Publish ~ ‘

13. You should now see the web layer with the same symbology and custom class labels [i.e. Slight
increase (0-8%), Moderate increase (8-16%), Significant increase (16-40%)] that we previously
set in ArcGIS Pro. Remember that the symbology and custom class labels were made available by
the custom Arcade expression that we wrote earlier in this exercise. Save your web map if you
like and close your web browser. Save your ArcGIS Pro project and close the application.

20



Part 3: Configuring pop-ups and labels in ArcGIS Online with Arcade

expressions
1. Open a web browser, navigate to https://www.arcgis.com/, and sign into your ArcGIS Online
account.
2. Search for SDCOVIDVac9_28_ 21 owner:whcheung. Be sure to click on the name of Feature
Layer result and not the Service Definition. This layer was prepared by the County of San Diego’s
Health and Human Services Agency. It shows the zip code of residence for San Diego County
residents ages 12 years and older who received at least one dose of COVID-19 vaccine as of
9/28/2021.
SDCOVIDVac9_28_21
by whcheung
Population over 12 years of age who received at least one dose of the COVID
vaccine in San Diego county zip codes as of 9-28-2021
Created: Oct 18, 2021 Updated: Oct 18, 2021  View Count: 40
G
SDCOVIDVac9_28_21
) Service Definition by whcheung
Population over 12 years of age who received at least one dose of the COVID
vaccine in San Diego county zip codes as of 9-28-2021
Created: Qct 18, 2021 Updated: Oct 18, 2021 Number of Downloads: 1
8 +# -
3. Inthe item description/overview page, select Open in Map Viewer. You should now see a map
of zip code polygons in the map viewer.
4. Click on any of the polygons in the map to see its attributes in a pop-up window. Of the attribute

values in the pop-up window, we will use the information from the [VacCount] attribute (i.e.
number of people over 12 years old that are vaccinated against COVID) and [PopulationOver12]
attribute (i.e. number of people over 12 years old in the zip code) to create custom labels for
each polygon feature in the following steps.

21


https://www.arcgis.com/

Lakeside o >

OBJECTID_1 45
community Lakeside
zip 92040.000000

I VacCount 22764.000000 I
Rsteper! 000 410.300000

| FopulstionOver12 37299.685678 I
ObjectiD 15
Shape__Area 0.018989

Part 3.1 Creating custom labels in ArcGIS Online

5. Click the Labels icon @ on the right side of the screen.

= Untitled map Open in Map Viewer Classic
Layers X |
SDCOVIDVac9_28_2
1
+ Add layer R SRS i\
Lakeside [ ‘
OBJECTID_1 45 =
community Lakeside
zip 92040.000000
VacCount 22764.000000
Rateper 000 610.300000
PopulationOver12 37299688678
ObjectiD 15

Shspe__Area 0.01898%

@ Zoomte

MCAS Miramar

(

6. Ensure that Enable labels is turned on. Click + Add label class.

P aee Wing Cheung
Lo wheheung
SDCOVIDVac9_28_21 =
. o
Properties x Al
=
Use the selector
above to switch
9 betweenlayersinths X +
map.

Information

Symbology
Show in map legend
5DCOVIDVac9_28_21
VacCount
I 70662000000
I =7343.000000
Iy <30101.000000
By <19196.000000

D <8370.000000

/
7. Click the Expression icon ” under Label field to open the Expression window.

22




SDCOVIDVac9_28_21

Label features X
Enable labels a
@ community *ee
Label field

community el
Filter

Edit label filter V4
Label style

Edit label style Vi

8. To create a custom label for each feature that shows the percentage of each zip code’s
population (over 12 years old) that is vaccinated against COVID, delete what is currently in the
Expression box and enter the following expression. Click Test to ensure your expression is
working. Click OK.

Sfeature.VacCount/Sfeature.PopulationOver12*100 + '% is vaccinated'
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Custom

Expression Globals  Functions  Constants o

1 $feature.vacCount/$feature.Populationoveri2*ice + '% is vaccinated'| -

Field: OBJECTID_1
Sfeature["OBJECTID_1']

Field: ObjectiD
$feature.ObjectD

Field: PopulationOver12
Sfeature.PopulationOver12

Field: Rateper1000
Sfeature.Rateper1000

Field: Shape__Area

Sfeature['Shaps__Area"]

Results ~ Messages Field: Shape__Length

Sfeature['Shaps__Length']

Result Value
Field: VacCount
Result 671.21% is vaccinated $feature MacCount

Type String Field: community .

Sfeature.community

Field: zip
Sfeature.zip

Geometry
Geometry($feature)

Tip: You can always single click on any items starting with Sfeature... under the Global tab to add
them to the expression.

Globals  Functions  Constants i}
Field: ObjectiD ; -
-
Field: PopulationOver12 .
-

| Sfeature.PopulationOver12'}

Field: Rateper1000 .
$feature.Rateper1 000 <

9. You should now see the new custom labels in your map. However, some of the labels are quite
lengthy because the percentage value is not rounded (see graphic below). Click the Expression

10. You should see our previous expression in the Expression box of the Expression window. We will
use the Round() function to shorten our percentage values to include only one decimal place.

24



Modify the existing expression so it matches the following. Click Test to ensure your expression
is working. Click OK.

Round(Sfeature.VacCount/Sfeature.PopulationOver12*100,1) + '% is vaccinated'

Custom

Exprassion Globals  Functions  Constants [}

1 Round($feature.vacCount/$feature.Populationoveri2*iee,1) + '% is vaccinate -

Field: OBJECTID_1
Sfeature["OBJECTID_1"]

Field: ObjectlD
Sfeature.ObjectiD

Field: PopulationOver12

Sfeature.PopulationOver12

Field: Rateper1000
Sfeature.Rateper1000

Field: Shape__Area
Sfeature|'Shape__Area']

“ »

Results  Messages X Field: Shape__Length
Sfeature["Shape__Length']

Result Value
Field: VacCount

Result 61.2% is vaccinated $featureVacCount

Type String Field: community
S$feature.community

Field: zip
Sfeature.zip

Geometry
Geometry($feature) °

11. You should see that all of your labels in the map are now rounded to one decimal place.

12. To change the styling of your labels, click Edit label style under Label style in the Label features
pane.
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SDCOVIDVac?_28_21 v

Label features X

Enable labels @

¢ Label

Label field

Custom ¥

Filter

Edit label filter hd

Label style

Edit label style v

13. Within Label style, click the dropdown under Font to change it to Arial Italic. Click the color
swatch to change the text color to black.

Font
Arial ltalic v
Size
Color
#2b2b2b .
O HEN
CHEEEN %

14. Close the Label features pane by clicking on Labels @ on the right side of the map viewer
window. Your styling changes are automatically applied to the map.

-
15. Save your map by clicking on the Save and open icon . on the left side of the map viewer
window, and select Save as. Fill out the Title, Tags, Summary for your map, and hit Save map.
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flckam ar SAN. JACINTO WO
|
OBJECTID_1 45 v
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Murrieta %
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Temecula Resarvation
VacCount 22764.000000
Rateper1000 410300000 o
Riverside =
PopulationCver12 37299.686678 3420 San Dieg
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je: 5 nied . . @.
Shape_fres 0.018989 ?\MN% is vaccinated
- ¥ af2,
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Part 3.2 Configuring custom pop-ups in ArcGIS Online
16. (Open the webmap that you worked with in the previous section if necessary.) Make sure that
the SDCOVIDVac9_28 21 layer name is selected in the Layers pane, and click on the Configure

pop-ups icon on the right side of the map viewer.

Layers X H"i‘j‘:gr";m Highland =

= Ontaric Redlands L 4 gj
SDCOVIDVac9 28 2 == 77
: 3 Riverside s

Sring v

+ Addlayer 1aheim et o0 lorady River K qued. Mo ot S o TS

" Perris P L Cily
Santa Ana 7 Hemet . '
e Configure pop-ups
17. Within the Pop-ups pane, make sure that Enable pop-ups is turned on, click Attribute

expressions.
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SDCOVIDVac%_28_21 v

Pop-ups X
Pop-ups authored in Map
@ Viewer are not compatible X
with all apps.
Enable pop-ups @
Options ~
|  Attribute expressions > |
T Title
v
[ecommunity}
== Fields list
= 9/9 fields

18. In the Attribute expressions pane, click + Add expression. In the following steps, we will create
an expression that allows us to calculate the number of unvaccinated people in each zip code
based on the information that is currently in the [VacCount] and [PopulationOver12] fields.

SDCOVIDVac9_28 21 v

< Attribute expressions

|+ Add expression |

19. In the Expression window, click the edit icon next to the word Custom, and change the title of
the expression to UnVacCount. Click Save.

UnVacCount . e

Expre... Globals Functi... Const.. o

Feature: Alpine

20. Since the number of unvaccinated people is calculated by subtracting the number of vaccinated
people [VacCount] from the number of people that are 12 years old and older in each zip code
[PopulationOver12], enter the following expression in the Expression box. Click Test to ensure
that your expression is working.

Sfeature.PopulationOverl2 - $feature.VacCount
UnVacCount . e

$feature.PopulationOveri2-$feature.vacCount Feature: Alpine

Sfeature

Field: OBJECTID_1

Sfeature["OBJECTID_1"]
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Tip: You can expand the Sfeature item under the Global tab to see ~ _Co=: s o

the various fields, then single click on the field you want to add to

your expression.

21. You should see in the Test area that the current expression will return answers with a number of
decimal places. We will modify the expression using the Round() function as we have done in the
previous section, so we are returning only whole numbers as our answers. Modify the current
expression as shown below. Click Test to ensure that your expression is working, and click OK.

Round(Sfeature.PopulationOverl2 - Sfeature.VacCount)

UnVacCount . e

Expression

Round($feature.Populationoveri2-¢feature.vaccount)|

Result Value

5988.653814736153

Type Number

Without Rounding

you just created [UnVacCount] in the Attribute expressions pane. Click the back arrow to return

to the Pop-ups pane.

SDCOVIDVac9_28 21

Feature: Alpine

Sfeature

Field: OBJECTID_1

Sfeature["OBJECTID_1"]

Field: ObjectiD

Sfeature.ObjectiD

Field: tionOwver12

S$feature.PopulationOver12

Results Messages X
Result Value

Result 5989

Type Number

With Rounding

22. You should now see the new expression that
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23. Within the Pop-ups pane, click + Add content, and select Chart. ol Chart In the following

steps, we will be adding into our pop-ups a pie chart showing the proportion of vaccinated vs.
unvaccinated people in each zip code.
24. In the Configure charts window, select Pie.
e For the Title, enter Vaccinated vs. unvaccinated people by zip code
e For the Caption, enter This chart shows the number of people who are 12 years old and
over who are vaccinated and unvaccinated against COVID-19 on 9/28/21. Data
provided by the County of San Diego.
e Click Select fields, and in the Select field window, pick [VacCount] and [UnVacCount]
from the list. Click Done.
e Click Done in the Configure charts window.

Select fields % Configure chart X
Q Searchfislds :  Pi
Ly Bar v Line {EIEE
VacCournt =
{VacCount} Vaccinated vs. unvaccinated | )
Rateper1000 Coption
s @
{Rateper! 000) [ This chart shaws the number | (1

PopulstionOver]2 i
Al text

{PopulstionOver12}

ObjectlD

{ObjectiD}

Select fields

Shape__Area
5 A IacCount
[Shape_ Area) VacCount S

Shape_Length
UnVacCount X

{Shape_Length]

UnVacCount .
Normalize

{expression/expr0}

25. Back in the map viewer, click on any of the zip code polygons. You should now see the pie chart
and its title and caption at the bottom of the pop-up.
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Shape__Area 0.037119 -
Shape__Lengt 0.966993
'..

Vaccinated vs.
unvaccinated people by zip

code
This chart shows the number of
people who are ars old and

26. To make the names of the fields in the pop-up more user-friendly, click the Configure fields icon

= on the right side of the window.
27. In the Fields pane, click VacCount, and change its Display name to # of people vaccinated: .
Change the Significant digits to 0 decimal places, then click Done.

Formatting X @ Search fields 7
Display name 1selected X
# of people vaccinated:
# of people vaccinated: OBJECTID_T P @
Significant digits . =
= = community =
) y abc
0 Decimal places e e
’;_' 1233
Show 1000 separator il W
# of people vaccinsted:
P 123
[WacCount}
Rat 1000
‘ Daone ‘ fepa 00 123

28. In the Fields pane, click UnVacCount, and change its Display name to # of people unvaccinated: .
Change the Significant digits to 0 decimal places, then click Done.
29. However, there is still quite a bit of unnecessary information in the pop-up window. To specify

which field(s) should show up in the pop-up, click the Configure pop-ups icon to reopen
the pane.

30. Within the Pop-ups pane, click Fields list, click the X to hide all of the fields EXCEPT # of people
vaccinated: and # of people unvaccinated: .
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{Frr
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|
Q
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i ey
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X
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2
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unvaccinated:

Tip: If you are not seeing # of people vaccinated and/or # of people unvaccinated in your list,
make sure you have completed step 26-29 in this section.

31. Back in the map viewer, click on any of the zip code polygons. You should now see the pie chart
and only two fields in the pop-up window. Save your map by clicking on the Save and open icon

5
. on the left side of the map viewer window, and select Save.
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COVID-19 on 9/28/21. Data provided
by the County of S5an Diege.
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Part 4: Using Logic in Arcade

1.

Open ArcGIS Pro. Start a new project and new map. Add the CACountyCasesApr21vsjul21
feature class from the CasesTutorial.gdb geodatabase to your map. This feature class
contains information on COVID cases and deaths in various California counties on 4/30/21

and 7/31/21 as reported by the Cal|forn|a Department of Public Health
). Those two

dates were speC|f|caIIy chosen because they roughly coincide with when the Delta variant
was first detected in California (April 2021), and when it became the dominant COVID variant
(July 2021) according to the California Department of Public Health

(https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/COVID-Variants.aspx).

Select the CACountyCasesApr21vsJul21 layer in the Contents pane, click the Appearance tab
in the main menu, and select Symbology.

In the Symbology pane, select Unique Values under Primary symbology. And select CtyName

=+
for Field. Click the Add all values icon B . We are now coloring the county polygon features
in the map by their names.
Symbology - CACountyCasesApr2vsjul21 ~ # %

P BB 4 =

Primary symbology
Unigue Values
Field 1 CtyName -

Add field

o
fre ]

Color scheme

Part 4.1 Using the IF logic to set symbology
4. Within the Symbology pane, click the Set an expression icon .

5.

In the Expression Builder window, Change the Title to Cases.
Expression Builder

Language |Arcade v

Title Cases

In the Expression Builder window, clear the existing contents in the Expression area, and
replace it with the following expression. Be sure to use a capital | for the first letter in lif, it is

case sensitive.
($feature.Apr21cases>=S$feature.Jul21cases, "Stable or Decline", "Rise")

In this If/Then/Else expression, the format is lif(Condition, what happens when the condition
is true, what happens when the condition is false). Specifically, we are seeing if the cases
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reported on 4/30/21 (Apr21cases) is greater than or equal to the cases reported on 7/31/21
(Jul21cases), counties that satisfy this condition will have a label of “Stable or Decline”, all
other counties will have a label of “Rise”.

Expression Builder =
Language |Arcade - |

Title Caszes

Fields T Functions T
JulZ1cases - Variance() -
Jul21cumul_cases Weekday()
Jul21deaths When)
Jul21cumul_deaths I Within() I
Shape_Length -/ | Year() v
Insert Values "’|

Expression

Iif{$feature.Aprilcases>=%feature.Jul?lcases, - A

"Stable or Decline”, "Rise")

b

Click the Verify icon v to check your expression. Click OK. You should now see the map
updated with the symbology (i.e. Stable or Decline, Rise) that we specified in the expression.
[ElMap x _ | Contents - x

EJ / T |Seum’1 fel |
Wity | EONM /S H O 2 -

Drawing Order

4 |E| Map
4[] CACountyCasesApr2 Ivslul21
\ Cases

|:| Rise

ARIZH l:l Stable or Decline
L B -all other values>

Tjuana e Topographic

[12226751  -|| B 3 B Wy | | @0 |1 |
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Part 4.2 Using the WHEN logic to set symbology
8. Inthe Contents pane, right click on CACountyCasesApr21vsjul21 and select Copy.

Contents > 1 X

T

Search 2 |

=08/ H& 8-

Drawing Order

4 |:| Map
A| CACountyCasesfApr21vsjul2] |
Cases @ Copy b

9. Right click on Map and select Paste to create a copy of our layer in the map.

Contents - 0 x

T

Search 2 ‘

=0/ B -

Drawing Order

4 D Map .
4 /] CACoy

Cases

Add Data
E Paste [\.a

10. You should now see two CACountyCasesApr21vsJul21 layers in the Contents pane. Select
either one of them, click the Appearance tab in the main menu, and select Symbology.

Contents SR

T

Search » |

=0/ Hog -

Drawing Order

4 [E] Map

A | CACountyCasesApr2vslul21

Cases

I:l Rise

I:l Stable or Decline
- <all other values=
4 [] CACountyCasesApr2 Tvs)ul21

Cases

|:| Rise

I:l Stable or Decline
- <all other values=
Topographic

11. Within the Symbology pane, click the Set an expression icon .
12. In the Expression Builder window, Change the Title to Deaths.
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Expression Builder

Language |Arcade

Title lDeaths

13. In the Expression Builder window, clear the existing contents in the Expression area, and
replace it with the following expression.

($feature.Jul21cumul deaths == 0, "None" , $feature.Jul21cumul deaths > 0
&& S$feature.Jul21cumul deaths<= 5000, "Low", $feature.Jul21cumul deaths > 5000
&& S$teature.Jul21cumul deaths<=10000, "Moderate", "High")

Unlike the If/Then/Else expression, the When expression allows us to specify multiple
conditions and what should occur when each of those conditions are met. Specifically, in the
expression above, there are four conditions.

(1)

value of None.

(2)

When the cumulative death reported on 7/31/21 (Jul21cumul_deaths) is zero, assign the

When the cumulative death reported on 7/31/21 (Jul21cumul_deaths) is greater than

zero and less than or equal to 5000, assign the value of Low.

(3)

When the cumulative death reported on 7/31/21 (Jul21cumul_deaths) is greater than

5000 and less than or equal to 10000, assign the value of Moderate.

(4)

All other counties will be assigned the value of High.

Expression Builder

Language |Arcade

"High")

14. Click the Verify icon i

Title Deathy
Fields T Functions Y
Jul21cumul_cases Abs()
Jul21deaths Acos()
Jul21cumul_deaths Angle()
Shape_Length Areal)
Shape_Area AreaGeodetic()
Insert Values
Expression
(&feature.Jul2lcumul_deaths == @, "None" ,
$feature.Jul2lcumul_deaths > @ &% $feature.Jul2lcumul_deaths<= 5008, "Low",
ffeature.Jul2lcumul_deaths > 580088 &% $feature.Jul2lcumul_deaths<=108088, "Moderates", +

to check your expression. Click OK. You should now see the map

updated with the symbology (i.e. High, Moderate, Low, None) that we specified in the

expression.

37



] Map x *  Contents > I X

Y Search L

L.l}.::-eill.l'.:ll_.- =5 / EEL @ E

Drawing Order

1|:|I"u'13p

4 CACountyCasesfprd Tvslul2l

Deaths
[ ] High
AR |:| Moderate
i |:| Low

2
[
San Bege I:l Maone

Tjuana

E?] - <all other values>

Part 4.3 Using the WHEN logic to customize feature labels
15. We will now label our county features by the cumulative cases reported on 7/31/21
(Jul21cumul_cases), and use arcade expression to customize the labels by adding in
thousand separators (i.e. comma) in the appropriate places. In the Contents pane, select
either of the CACountyCasesApr21vsJul21 layers, click the Labeling tab in the main menu,
click the Label icon to turn on labeling, and select Jul21cumul_cases for Field.

You should now see each county labeled by the cumulative cases it reported as of 7/31/21.
Note that none of the labels currently have thousand separators.
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16. Click the Expression icon & next to the Field dropdown to open the Label Class pane.
@ Class | Class 1 =
V Label Features In This Class
Label ;
Field | Jul21cumul_cases -
Layer Label Class

17. Clear the existing contents in the Expression area, and add in the following expression to:
(1) create a new variable called cases based on the value in the Jul21cumul_cases attribute,
(2) convert the values in the Jul21cumul_cases attribute into the text format

var cases = text($feature.Jul2lcumul_cases)

Click the Verify icon " to check your expression and click Apply. Do not be alarmed if the

labels disappeared in your map for now.
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Label Class - CACountyCasesApr21vsjul21 ~ # X

Class 1 =

Class + Symbol Position

il I%I e

Language |Arcade v

Fields T Functions T
OBJECTID = | Abs) =
CtyMame Acos()

population Angle()

Aprdlcases Areal)

Apr2lcumul_cases AreaGeodetic()

Apr2ldeaths Asin()

Aprdlcumul_deaths Atan()

Jul21cases Atand()

Jul21cumul_cases - Average() -
Expression

Var cases = ($feature.Jul2lcumul_cases) —

18. In the Expression area, add in the following expression below our initial expression from the
previous step to:
(1) get a character count of each of our labels using the Count function,
(2) use the value in the cases variable if the label character count is less than three character
(i.e. less than 1000 cases, hence no thousand separators is needed),
(3) temporarily assign the label of “NA” to all counties with labels that have more than 3
characters.

( (cases)<=3,cases,"NA")

Expression
Var cases = ($Ffeature.Jul2lcumul_cases)
| l: {535E5]<=3,CESES,"N,E-.":||

Click the Verify icon " to check your expression and click Apply.
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19. Expand our expression from the previous step by identifying those counties with labels that

20.

21.

have exactly 4 characters. Once those labels are found, we will:

(1) use the Mid function to pull the first character/digit out (starting with character #0 [i.e.
the first digit], and take 1 character),

(2) add in the thousand separator comma,

(3) use the Mid function to put the remaining 3 characters back into the label (starting with
character #1 [i.e. the second digit], and take 3 characters).

(cases)=4,Mid(cases,0,1)+","+Mid(cases,1,3),

Expression
ar cases = ($feature.Jul2lcumul_cases)
{ (cases)<=3,cases,
| (cases)==4, (cases,8,1)+","+ (cases,lJS}J
"NA™)

Click the Verify icon v to check your expression and click Apply.

Expand our expression from the previous step by identifying those counties with labels that
have exactly 5 characters. Once those labels are found, we will:

(1) use the Mid function to pull the first two characters/digits out (starting with character #0,
and take 2 characters),

(2) add in the thousand separator comma,

(3) use the Mid function to put the remaining 3 characters back into the label (starting with
character #2 [i.e. the third digit], and take 3 characters).

(cases)==5,Mid(cases,0,2)+","+Mid(cases,2,3),

Expression
ar cases = ($feature.Jul2lcumul_cases)
{ (cases)<=3,cases,
(cases)==4, (cases,8,1)+","+ {cases,1,3),
(cases)==5, (cases,8,2)+","+ {cases,2,3),
"NA™)

Click the Verify icon v to check your expression and click Apply.

Expand our expression from the previous step by identifying those counties with labels that
have exactly 6 characters. Once those labels are found, we will:

(1) use the Mid function to pull the first three characters/digits out (starting with character
#0, and take 3 characters),
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(2) add in the thousand separator comma,

(3) use the Mid function to put the remaining 3 characters back into the label (starting with
character #3 [i.e. the third digit], and take 3 characters).

(cases)==6, (cases,0,3)+","+ (cases,3,3),

Expression
var cases = ($Ffeature.Jul2lcumul_cases)
[ (cases)<=3,cases,
cases }==4 cases,8,1)+","+ cases,1,3
( :I ¥ l: ¥ ¥ ¥ ¥
({cases )==5, (cases,B,2)+","+ (cases,2,3),
| (cases )==6, (cases,8,3)+","+ (cases,3 B}J

m N':'| 1" :l

Click the Verify icon +" to check your expression and click Apply.

22. You should now see that most of the features in the maps now have labels with the

thousand separators, with the exception of Los Angeles County (green in the graphic below),
which still has the label of NA.

Y 2,071 428

b 8

.

/5 344 | 430 13,262L\5 356
ﬁm_.— e J\

5296 /4 o

4,62412,502) NS i
02 g v 74
;,m—* 5827 ..

4,468, 10, /25,983 "91 3 O RERT
3 457 V15, 303‘- 1, 3?§d35 gAstN
10\510 13|54§ v

g 1"1‘7&5?13 77 «;i 599 1

@ ?i
= 975 %l 492/ )1

134 4,502 3, 3&& 14 99{5
Q'Ot i
6’295 106, 333{ : 1,463
e [ so62 |
‘44;0)9 ‘\_23,91q _:l

_ﬁi

\-..ﬂ—\_,,

J

22,279, 100,253

304,777

53 jgg 305,037

o Wt
%n Die I301 224 29 344

23. Sorting the attribute table of the layer by the Jul21cumul_cases attribute, we can see that
the case count for most California counties is 6 characters in length or less, except Los
Angeles County, which has a case count of 1,268,294 with a length of 7 characters.
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24264
4486
5140
3746
5150

CtyMame population  Apr2lcases  Apr2lcumul_cases Apr2ldeaths Apr21cumul_deaths
Los Angeles County 10257557 275 1197535 4
Riverside County 2468145 &7 289963 1
San Bernardino County 2217398 72 291249 2
San Diego County 3370418 150 277338 1
Orange County 3228519 69 253716 0
Santa Clara County 1967585 55 117200 0

1723

Jul21cases
2311

510

Jul21cumul_cases -
1268294

24. Continue expanding our expression from the previous steps by identifying those counties
with labels that have exactly 7 characters. Once those labels are found, we will:

(1) use the Mid function to pull the first characters out (starting with character #0, and take

1 character),
(2) add in the thousand separator comma,

(3) use the Mid function to pull the next three characters (starting with character #1, and

take 3 characters),
(4) add in the thousand separator comma,

(5) use the Mid function to put the remaining 3 characters back into the label (starting with

character #4, and take 3 characters).

(cases)== (cases,0,1)+","+ (cases,1,3)+","+
Expression
var cases = ($feature.JulZlcumul_cases)
{ (cases)«<=3,cases,
(cases)==4, (cases,d,1)+","+ {cases,1,3),
(cases)==5, (cases,d,2)+","+ ({cases,2,3),
(cases)==a, (cases,d,3)+","+ (cases,3,3),
(cases)==7, (cases,B,1)+","+ (cases,1,3)+","+
"HA™)

Click the Verify icon " to check your expression and click Apply

separators.
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(cases,4,3),

25. You should now see that all of the features in the maps now have labels with the thousand
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Part 4.4 Creating your own functions
26. We can turn the lines of codes that we wrote in the previous section into a function, so it can
be reused to properly format (i.e. add in the thousand separators) the values stored in other
fields within the layer. A user defined function should be formatted and must consist of the
three components as labeled and underlined below:

function Name of Function (Name of Input) {Code that Specifies What to Do}

Within the Expression section of the Label Class pane, add in the word function before your
existing code.

Expression
Var cases = ($feature.JulZlcumul_cases)

{ (cases)«<=3,cases,

({cases)==4, (cases,@,1)+","+ {cases,1,3),

{cases)==5, (cases,@,2)+","+ {cases,2,3),

{cases)==A, (cases,@,3)+","+ {cases,3,3),

{cases)==7, (cases,@,1)+","+ (cases,1,3)+","+ (cases,4,3),
"N.:I!":l

44



27. Now we will add in the first component of the user defined function, which is the name that
we want to call our function. We will call our function ValueFormat. Within the Expression
section of the Label Class pane, add in the word ValueFormat after the word Function.

Expression
function Var cases = (ffeature.Jul2lcumul_cases)

{ (cases)«<=3,cases,

({cases)==4, (cases,@,1)+","+ {cases,1,3),

{cases)==5, (cases,@,2)+","+ {cases,2,3),

{cases)==A, (cases,@,3)+","+ {cases,3,3),

{cases)==7, (cases,@,1)+","+ (cases,1,3)+","+ (cases,4,3),
"N.:I!":l

28. Now we will add in the second component of the user defined function, which is the name
that we want to call our input. We will call our input UnformatCases. Within the Expression
section of the Label Class pane, add in (UnformatCases) after the word ValueFormat.

Expression

function ValueFormat{{UnformatCases)| var cases = -
($Ffeature.Jul2lcumul_cases)

[ (cases)<=3,cases,

(cases)==4, (cases,B,1)+","+ {cases,1,3),

({cases )==5, (cases,B,2)+","+ (cases,2,3),

(cases )==6, (cases,B,3)+","+ ({cases,3,3),

(cases)==7, (cases,B,1)+","+ (cases,1,3)+","+ (cases,4,3),
"HNA™Y

29. Now we will add in the third component of the user defined function, which entails
enclosing our code in curvy brackets {}, and specifying where the input that we named in the
previous step should go in our code. First, enclose all the code starting with the word var in
the curvy brackets. Second, replace $feature.Jul21cumul_cases with the word
UnformatCases, since that is where the input values will be found within our code.

Expression

function ValueFormat (Unf Dr‘rrat[ase*).ua’ cases = -
($feature.Jul2lcumul_cases)

{ (cases)<=3,cases,
(cases)==4, (cases,@,1)+"," (cases,1,3),
{cases)

.
5, (cases,@,2)+","+ (cases,2,3),
(cases)==6, (cases,B,3)+","+
=7 +

S (cases,3,3),

cases)==7, (cases,@,1)+"," (cases,1,3)+","+ {cases,4,3),

uN__r_.|uJ
Expression
function ValueFormat(UnformatCases) { var cases = (UnformatCases)

{ (cases)«=3,cases,

(cases)==4, (cases,@®,1)+","+ {cases,1,3),

{cases)==5, (cases,@,2)+","+ (cases,2,3),

(cases)==h, (cases,@,3)+","+ (cases,3,3),

(cases)==7, (cases,@,1)+","+ (cases,1,3)+","+ (cases,4,3),
"MA") }
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30.

31.

Click the Verify icon " to check your expression is valid.
To use our new ValueFormat function, within the Expression section of the Label Class pane,

start a new line after the close curvy bracket : , and type in the following to use our new
function (i.e. ValueFormat) to add thousand separators to the values found in the
Apr21cumul_death attribute within our layer (be sure to pay attention to capitalization):

Return ValueFormat($feature.Apr21cumul deaths)

Expression
function ValueFormat{UnformatCases) { var cases = {(UnformatCases)
{ (cases)<=3,cases,
(cases)==4 (cases,@,1)+","+ (cases,1,3),
(ca;es}==5, (cases,@,2)+","+ (cases,2,3),
(cases)==h, (cases,@,3)+","+ (cases,3,3),
(cases)==7, (cases,@,1)+","+ (cases,1,3)+","+ (cases,4,3),
B T

Return ValueFormat ($feature.Apr2lcumul_deaths)

Click the Verify icon +" to check your expression and click Apply. You should now see the

labels in your map are updated with properly formatted values showing the cumulative
deaths reported on 4/30/21.

To reuse our function to label the map with properly formatted values showing the
cumulative deaths reported on 7/31/21, change the input within the return statement to
Sfeature.Jul21cumul_deaths.

Expression
function ValueFormat({UnformatCases) { wvar cases = {(UnformatCases)
( (cases)<=3,cases,
{cases)==4, (cases,B,1)+","+ (cases,1,3),
{cases)==5, (cases,B,2)+","+ (cases,2,3),
{cases)==6, (cases,8,3)+","+ (cases,3,3),
{cases)==7, (cases,B,1)+","+ (cases,1,3)+","+ (cases,4,3),
"NA") }

Return ValueFormat(%feature.Jul2lcumul_deaths)

Click the Verify icon " to check your expression and click Apply.
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Part 5: Decoding Values and Dates

1.

Open ArcGIS Pro. Start a new project and new map. Add the CaseRatel1l_30vs12_26 feature
class from the CasesTutorial.gdb geodatabase to your map. This feature class contains
information on COVID case rate (a 7-day moving average of cases per 100,000 people) in
various California counties on 11/30/21 and 12/26/21 as reported by the Centers for Disease
Control and Prevention (CDC)

= i = ). Those two dates were specifically chosen because the
United States first classified Omicron as a COVID variant of concern on 11/30/21, and it
spread throughout the c