LabV ENVR 4305 Fall 2019 (18 pts)  Name

Working with Tabular Data and Attributes

Part I: From the “Getting to Know ArcGIS” book provided in lab, work through
the Chapter 7 Exercises 15a, 15b.

Part II: Go through the attached exercise “Explore tables and attributes.”

The data files for part I should be in the C drive under folder
EsriPress/GTKarcGIS/

The data files for part II should be in the C drive under folder EsriTraining/ARC2/

Ask the TA or Instructor for help if you are confused at any time.

Each student should sign their own lab and turn it in at the end of lab.
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Exercise A : Explore tables and attributes

Find total sales based on customer data from a small chain of stores in

Austin, Texas.

In this exercise, you will:

» Display spatial locations from tabular data.
» Change the appearance and structure of tables.

e Summarize data.

Shopping Center Street City
Yestgate Shopping Cir 4477 S Lamar Bivd Auatin
La Frontera Wilage 126 Sundance Parkway found Rock
Wolf Ranch 3L and SR 28 Georgetown
A Barton Creek Sguare Mall |2801 S Capital of Texas Highway | Austin




Step 1: Explore tabular data

Many tables contain geographic information that allows you to display locations directly on your
map. Street addresses or geographic coordinates (for example, longitude and latitude), are the
most common type of attributes that allow you to display point locations on your map.

I this step, you will display store locations from a table.

2 Start ArcMap.

In the Catalog window, browse to and expand the .\ARC2\Tables folder.

Expand the Stores geodatabase.

=N Stores.gdhb
b Customers
Stores_Data

Right-click the Stores geodatabase and choose Make Default Geodatabase.

Click the Stores_Data table and drag the table onto your map.

Your table of contents changes to the List By Source view as indicated by the selected button at
the top of the window.

This view allows you to see tables used in your map as well as the paths to data sources for the
layers.

{3 CAEsTraining\ARC2\ Tables\Stores.gb
B8 Stores Data

Open the table.
Hint: Right-click the table and choose Open.

2 Examine the attributes.

The table has several attributes, including the store address, number of parking spaces, and

number of employees. You will use the Lon and Lat attributes to display the location of each store.,

Close the Table window.
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Step 2: Display points based on geographic coordinates

In this step, you will display ocations for the stores based on the geographic coordinates
provided in the Stores_Data table.

In the table of contents, right-click the Stores_Data table and choose Display XY Data.

In the Display XY Data dialog box, you can specify which attributes ArcMap should use to display
the data.

Confirm that the top portion of your dialog box includes the following parameters:

® X Field: Lon
* Y Field: Lat
e 7 Field: <None>

@ ArcMap tries to determine attribute fields that may contain X and Y coordinate values. If
¥ the chosen fields are not correct, you can choose the correct atiributes from the
drop-down lists.

Next, you will specify the output coordinate system for your points. The Lon and Lat values in your
table are WGS 1984 geographic coordinates.

3 Near the bottom of the dialog box, click Edit.




In the Spatial Reference Properties dialog box:

* Expand Geographic Coordinate Systems,
* Scrofl down and expand World.

¢ Scroll to the bottom of the list and click WGS 1984,

&3 TTRF 2005
€3 ITRF 2008
&3 NswiC 92-2
£ W6S 1965
&2 wes 1972

® [ Projected Coordinate Systems

To reduce the list of choices in the coordinate s
search box and click the Search button {%;

ystem folders, type WGS 1984 in the

Click OK in both open dialog boxes to display your store locations.

Your map displays four points that correspond to the Lon and Lat attributes.

A new layer named Stores_Data Events has been added to your table of contents. Event layers
display geographic locations that are stored in a tabular (rather than spatial) format.

Next, you will add a basemap layer to provide background reference for your stores.

On the Standard toolbar, click the down arrow n

ext to the Add Data button @ and cHoose
Add Basemap.

Select the Streets basemap and click Add.

It will take a few moments for the map to display the new basemap layer.

Step 3: Export point locations to create a new feature class

The store locations on your map are a visual re

presentation of the Stores_Data table. In this step,
you will create a geodatabase feature class of

these store locations,

Right-click the Stores_Data Events layer, point to Data, and choose Export Data.

In the Export Data dialog box, click the Browse button



» In the Saving Data dialog box:

e Click the Go To Default Geodatabase button
* For Name, type Store_Locations.
e Click Save.

€p Click OK to export your data.

2 When prompted to add your exported data as a layer, click Yes.

Now that you have a feature class of store locations, you can remove the event layer.

Right-ciick Stores_Data Events and choose Remove.

Open the attribute table for the Store_Locations layer.

1. How is this table different from the Stores_Data table?

b Close the attribute table.

Step 4: Symbolize point locations

In this step, you will symbolize your store locations.

b Open the layer properties for the Store_Locations layer.

You can double-click the layer to open the properties.

In the Layer Properties, dialog box, click the Symbology tab.

You will symbolize each store based on its STORE_ID attribute.

For Value Field, choose Store_ID from the list.

Click Add All Values.

On the left, click Categories and confirm that the Unique Values renderer is selected.



Click the Symbol column heading and choose Properties For All Symbols (as shown).
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In the Symbol Selector dialog box, click the Circle 1 symbol and click OK,

Right-click the Color Ramp.
-~ Color Ramp

Graphic view -

The color ramps are now listed by name.

ArcMap chooses random colors from the color ramp.

In the Symbol column, clear the check box next to the symbol for <all other values:>.

Symbol 'Ualue_ _ Label o
D.' <all other vcs!ue3> <afl othar vaiues>
<Heading> Store_ID

1 1
2

3
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You will display a unique symbol for each STORE_ID value, so you do not need a symbol to
represent "all other values."

Click OK to apply the new symbols to your layer.

Save your map as Stores.mxd in your . MARC2\Tables folder.



Step 5: Import symbology to match corresponding features

In this step, you will display customers who have made purchases from one or more of these
stores. You wifl also import the symbology from your Store_Locations layer so that the customer
points for each store match the color of the store symbol.

In the Cataleg window, from the Stores geodatabase (Tables folder), add the Customers
feature class to your map. ‘

™ Open the layer properties for the Customers layer.
, On the Symbology tab, click the Categories renderer.
» For Value Field, choose STOREID.

Click Import.

In the Import Symbotogy dialog box, confirm that Layer is set to Store_Locations.

Next, you will specify which field in the Customers layer matches the values used for symbolizing
the Stere_Locations layer.

In the Import Symbology Matching dialog box, choose STOREID from the list, and click OK.

Now that your customer symbols match the color of the store symbols, you will change the size of
the customer symbols.

Click the Symbol column heading and choose Properties For All Symbols.




) In the Symbol Selector dialog box, change Size to 5 and click OK.
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<Heading> Store D
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& Click OK to apply your changes.

Now your map shows customers based on the store from which they purchased items.

Step 6: Change the appearance of the attribute table

In this step, you will change the appearance of your Store_Locations attribute table.

Open the Store_Locations attribute table.

In the Table window, click the Table Options button :£5]: and choose Appearance.

The Table Appearance dialog box allows you to change the font and color settings for your table.

Explore the different options for changing the appearance of this table, and then click OK to
see any changes you have made.

Next, you will change an attribute field.

Right-click the Ctr_Name field heading and choose Properties.

, For Alias, type Shopping Center and click OK.

The field name changes to display the alias.
You can also turn off fields.

@5 Right-click the OBJECTID field heading and choose Turn Field Off.

Some fields (such as OBJECTID} are used by ArcGIS for system and database functions. You can
turn off these fields if you do not want to see them.

- . . — — e e e, a4
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Turn off the Shape field.

' To turn a field on again, open the layer properties, click the Fields tab, and select the check
== box next to the field name.

You no longer need the information in the Lon and Lat fields, so you will delete these fields and
the information they contain. Be certain you want to delete fields before doing so because you
cannot undo a deleted field in a table.

€% Right-click the Lon field heading and choose Delete Field.
3 Click Yes to confirm the deletion.

. Delete the Lat field.

Next, you will add a field to hold the total sales attribute of each store.

Click the Table Options button :£Z]. and choose Add Field.

b |n the Add Field dialog box, for Name, type Store_Sales.

Be sure to include an underscore ( _) as a substitute for a space character. Spaces cannot
== he used in field names. If you want to include a space, create an Alias value for the field,

such as Store Sales.

(& For Type, choose Double and then click OK.

Your new field is added to the table, but there are no attribute values. Later in this lesson, you will
populate this empty column with the total sales of each store.

Close the Table window.

Step 7: Summarize a table

In this step, you will create a summary table to calculate the total sales and customers for each
store.

Open the Customers attribute table.




Right-click the STOREID field heading and thoose Summarize.

In the Summarize dialog box:

® Foritem 1, choose STOREID. '
® Foritem 2, expand SALES and select the box next te Sum.

® Foritem 3, browse o ..\ARC2\TabJes\Stores.gdb, name the table Store_Sales, and then
click Save. '

1 Select afieldto summarize; i

2z ormore sd
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3. Speciy outputiable: e i
! :\EssiTminhg‘xARCE\TableskSmres.gdb‘\StnnasﬁSales :

Click OK to create your summary table.
Click Yes to add the result table to your map.

Keep the Table window open.

Open the Store_Sales table.

.| OBJECTID * | STOREID | "Count_STOREID. | Surm SALES
¥ 1 7 4020 | 664270 5631
P 3 3413 | 522882 2635
3 3 3115 | 4745004355
r 4 1516 | 193137 3607

The new Store_Sales table is a summa

ry of your customers attribute table. The total sales were
added for each STOREID, as were the

total number of customers.

® The total sales for each store is displayed in the Sum_SALES field.
® The number of customers for each store is displayed in the Count_STOREID field.
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Notice that your table window has two tabs at the bottom: Customers and Store_Sales.

1 n BE
| store_Sales |

Click the Customers tab to view the Customers table.

If you want to view both tables at the same time within the Table window, you can display them
side by side using a drag-and-drop operation.

Click the Customers tab and drag it into the Table window and on top of one of the blue
docking icon arrows that appear.

You can choose the top, bottom, left, or right docking arrows to position the
Customers table relative to the Store_Sales table. Using the docking arrows allows
you to view muitiple tables at the same time in the Table window. (To stack the
tables again, choose the center position.)

Click the X in the upper-right corner of the Customers table to close only that table.

| If you accidentally close the entire Table window, reopen the Store_Sales table.

Step 8: Format a field

In this step, you will format the sales values in the Store_Sales table.

Open the properties for the Sum_SALES field.

_ Hint: Right-click the Sum_SALES field and choose Properties.

Click the Numeric button §;l.

% In the Number Format dialog box, under Category, choose Currency.



; Click OK in all open dialog boxes to see the changes in your table.

.Sum_SALES
$654,270 86
$522 862 56
$474,500 44
$193.137 .38

The Sum_SALES values are now formatted as currency.

Close the Table window.

Save your map document.

Minimize ArcMap.

You will use this map document in the next exercise in this lesson.

P Y. U G S O N S S Y .
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Figure

After refating the tables,
selecting a feature in the
stores table selects the
corresponding features in
the related customer sales

table.

Exercise Tf;;% Join and relate tables

Join the customer sales summary table to the store locations
attributes to update the stores data.

In this exercise, you will;

* Determine table cardinality.
* Discover table relationships through common attributes.
* Calculate and display attribute values based on a relationship.

s} Store-Sales
SUas s 6842708631
18 5£22852.5635

16 474500 4352
15 193137 3507




Step 1: Determine cardinality between tables

Often, you have one or more tables that can be related based on common attribute values. In this

step, you will determine the relationship, or cardinality, between the Store_Locations and the
Store_Sales tables.

Restore ArcMap.

\ If you did not finish the previous exercise or you want to start with the finished results,
" open the . \MARC2\Tables\Results\Stores.mxd and add the Streets basemap (click the down
arrow next to the Add Data button b and choose Add Basemap).

In the Stores map document, open the Store_Sales table and the Store_Locations atiribute
table.

Examine the store ID values in both tables:

° the STOREID field in the Store_Sales table
¢ the Store_ID field in the Store_Locations table

1. How many records in the Store_Sales table match each record in the Store_iocations table?

2. What is the cardinality between the Store_Sales and Store_Locations tables?

Close the Table window.

Step 2: Join two tables

In this step, you will join the two tables together, combining attributes from both tables into a
single table view.
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You determined that there is only one matching sales record for each store location.
Therefore, you can combine these tables using a join. If there were many matching
records for each location, you would use a relate.

Right-click the Store_Locations layer, point to Joins And Relates, and ¢hoose Join.

The Join Data dialog box opens.

Complete the Join Data dialog box to include the following parameters:

« What Do You Want To Join To This Layer?: Join Attributes From A Table

e Choose The Field In This Layer That The Join Will Be Based On: Store_tD

e Choose The Table To Join To This Layer, Or Load The Table From Disk: Store_Sales
Show The Attribute Tables of Layers In This List: selected

e Choose The Field in The Table To Base The Join On: STOREID

You have specified that you want to join these two tables together using the Store_|D values in
the Store_Locations layer and the STOREID values in the Store_Sales table.

€@ Click OK.
€ Open the Store_Locations attribute table.

@ Scroll to the far right in the table.

Notice the new joined attributes from the summary table. You have joined two tables together
based on common attribute values.



The joined attributes look as though they are part of the Store_Locations attribute table. However,
they are combined together only visually in this table view. if any of the values change in the
joined table (Store_Sales), you would see the new values in the Store_Locations attribute table.

If you want to make the association permanent by adding these attributes to the
layer's source data, you could export the layer as a new feature class. After you
export the data, these attribute values would not update automatically if the other
table values change.

Close the Table window.

Turn off the Customers layer.

With the ldentify g@ tool, click one of your Store_Locations points on the map.

Notice that the joined attribute values are listed in the ldentify window. By joining the two tab!es
you can easily find the total sales for a selected store.

Close the Identify window.

Step 3: Calculate values from the joined table

In this step, you will populate the empty Store_Sales field that you added to the locations table in
the previous exercise.

Open the attribute table for the Store_Locations layer.

Notice that the Store_Sales attribute contains <Null>, or empty, values. You will use the Field
Calculator to populate this field with the joined sales values.

Right-click the Store_Sales field heading and choose Field Calculator.

A warning appears, indicating that your calculations will be permanent.

Click Yes to continue.

You can use the Field Calculator to populate values in various ways. You can enter formulas to
calculate numeric values or you can copy values from one field to another.




in the Fields section, notice that the name of each field is prefixed with the table name. This can
help you identify which fields are native to the table and which are from a join.

The large empty space at the bottom of the dialog box is where you can enter your expression to
calculate values. In this case, you want to copy the joined sales values from your summary table,
so you will enter the name of the field that contains these values.

In the Fields list, scroll to the bottom and double-click Store_Sales.Sum_SALES.

Sir st e S
| [Store_Sales.Sum_SALES]

The field name is added to the expression area of the Field Calculator.

Above the expression area, you see the attribute that will receive these values. This is the
Store_Sales atiribute that you right-clicked to open the Field Calculator.

Click OK to execute the expression.
The Store_Sales attribute now contains the values from the joined Sum_SALES field.

Now that the sales values are a native attribute in the Store_Locations table, you will remove the
join.

@ Right-click the Store_Locations layer, point to Joins and Relates, choose Remove Join, and
then choose Store_Sales.

Notice that the joined fields are removed from the table.

& Close the Table window.

Step 4: Relate tables

In this step, you will create a relationship between two tables using a relate.

€ Turn on the Customers layer.

3. What is the cardinality between a store and its customers?

e



Right-click the Store_Locations layer, point to Joins and Relates, and choose Relate.

Read the description at the top of the Relate dialog box.

Complete the dialog box to use the following parameters:

* Choose The Field In This Layer That The Relate Will Be Based On: Store_ID

* Choose The Table Or Layer To Relate To This Layer, Or Load From Disk: Customers
* Choose The Field in The Related Table Or Layer To Base The Reiate On: STOREID

* Choose A Name For The Relate: Store to Customers

1 Choose the field m thls Iaye: that the relate wnll be based on

Store: ID _ B '

Z Ehocsse the tab]e ar iayei to relate ,4 this Idyezor Iqad_fi'o:rﬁ'dis_'."'.'

fl.?."th‘_cxgg.th& '§1eld m:‘thé-‘_relate__'c!:ta_bl orlapes
. STORED

gl  Store to Customers

Give your relate a descriptive name so you can easily identify it later. A
recommended naming convention is to include both table names. This technique is
especially useful if you have severa! relates.

Click OK.

Step 5: Explore the relate

in this step, you will explore the relate.

Open the Store_Locations attribute table.

Notice that the fields from the Customers attribute table were NOT added to the Store_Locations
table. With a relate, the two tables are kept separate. However, you can use tools to see related
features.




Click the row button next to Westgate Shopping Ctr to select the row.

Shopping Center

W HoRpIng O 25775 Lamar Bd A

Rl}ﬂﬂﬁ Rock

“ila Frontera Vilags ' 120 Sundance P&r.kﬁw W
1 Woi Ranch L35 and SR 28 Georgetown THE27
o Barton Creek Square Mall 2801 8 Capital of Texas Highway Austin TET4E

The previous graphic does not show all the fields in the table.

Next, you will navigate the relationship to see all the customers associated with this store.

At the top of the Table window, click the Related Tables button L~

ps Dot

The option listed is the name of your relate (Store to Customers) and the related table

(Customers).

Click Store to Customers: Customers.

The Customers table opens with records selected that have a store ID value that matches your
selected store location. (The corresponding features are also selected in the map.)

4. How many customer records are in the selection?

Hint: Look at the bottom of the Customers table.

* and navigated to the related Store_Location.
@ Close the Table window.

@ On the Tools toolbar, click the Clear Selected Features button A[%_i

€p Use the [dentify tool 4. to click a customer point in your map.

You can navigate relates in both directions. You also could have selected a customer record



At the top of the Identify window, expand the identified record, which is shown as a street

address.

- Store_Locations

\ Your identified location may be different than this example.

Expand Store_Locations to see the name of the shopping center where the store is located.

e C_ustomers

=- Slfore_Locations
il Frontera Vilage

Click the name of the shopping center to see the location flash in your map.

Close the Identify window.

Step 6: Change the display expression

In this step, you will change the field that displays in your related table. Currently, when you
navigate the relationship from the Customers table to the Store_Locations table, the Shopping

Center appears. You will change this to display the City value.

) Open the Layer Properties for the Store_Locations layer.

Click the Display tab.

Identify another customer location and navigate the relationship.

B~ Customers




Now the city name is displayed for the related Store_Locations record.
Close the |dentify window.

Save your map and close ArcMap.
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